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ABSTRACT

Two flavonols namely 3,5,7-trihydroxy-2-(4-hydroxgpyl)-4H-chromen-4-one (quercetin), 3,5,7-trinydre-(4-
hydroxyphenyl)-4H-chromen-4-one (Kaemferol) and tiaeone glycosides 2-(3,4-dihydroxyphenyl)-5, Ayditoxy-
3-(((3S,4S,5S,6R)-3,4,5-trihydroxy-6-methyltetraiby2H-pyran-2-yl)oxy)-4H-chromen-4-one (quercetrin)Rutin
followed by ursolic acid, scopoletin have beenatad from the methanolic extract of aerial parttadditional
medicinal plant Cotoneaster bacillaris. The struetsi of the compounds were characterized by usingsMaroton
and 13C-NMR respectively.
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INTRODUCTION

Medicinal plants always flourish good source fa thevelopment of drug discovery. Natural abundarficluable
chemical entities in the traditional plant sourad®ays gives attention to the chemical community doug
development [1]. Number of active principles likavbnoids, alkaloids, sterols, polyphenols, terpg®mcand
glycosides have been isolated from medicinal ptatrces and they have successfully used for tlagntent of
various ailments [2]. Rosaceae is one of the ingmbrtamily showing rich in secondary metaboliteshwiarious
biological activities [3]. There are number of kittee compounds have been isolated and reportedeirgenus
cotoneastembelongs to this family [4-7]. In the present stutlg two flavones and flavone glycosides have been
isolated by the ethnic medicinal pla@btoneaster bacillarisivall. Ex Lindl followed by the isolation of the
coumarin ‘scopoletin’ and the pentacyclic triterpieh ‘ursolic acid’. The structures of the compounasre
confirmed by Mass'H and**C NMR.

MATERIALSAND METHODS

General experimental procedure: All reagents were purchased from Sigma-Aldrich. TW@s monitored with
silica gel-precoated aluminum sheets (Type 60 FREtck, Darmstadt, Germany) and the spots werealized in
the ultraviolet light chamber, lodine chamber, 5%®H-HSO, mixture. Elemental analyses were carried out on
an automatic Flash EA 1112 Series, CHN AnalyzerkiReelmer, series Il 2400fH NMR and**C NMR spectra
were determined on a Bruker-300 NMR spectrometdrcii@mical shifts were expressed as part per milligainst
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TMS as internal reference. Mass spectra were redooth Agilent 1200 (Liquid Chromatography), Agilég820
(Quadrupole Mass Analyzer) spectrophotometer.

Plant material:2.3 kg of aerial part of C. bacillaris was colletfeom tropical evergreen forests of Western Ghats,
India. The plant was authenticated by Dr. Jayendfaepartment of Botany, Government Arts College,
Ootacamund, India. A voucher specimen (JCB1508) #esosited in Government Arts College, Ootacamund,
India. The collected plant material was shade daiedi coarsely powdered for extraction. Extractseweepared by
soaking plant material in Methanol successivelyoatm temperature for 24 h and repeated thrice thighresidue.
The extract was filtered through Whatman No.1 ffifgaper and concentrated by using Rotary evapo(Biachi®
Rotavap R-210).

Extraction and isolation: The methanol extract (12.3g) froB bacillaris was taken for column chromatography
with silica gel (60-120 mesh) (150 g). Elution waarted with Hexane, followed by increasing etlgdtate (EA)-
hexane combinations (5,10,15,25, 50 and 80% EAekahe) and finally with 100 % EA. Then the columasw
washed with MeOH. The column elution was monitoogdTLC and fractions were pooled based on simila€ T
profiles. In total, 15 fractions (CB1-CB15) werellected and concentrated Rotary vacuum evapor&taction
CB3 and CB4 had similar TLC profiles and pooled hgth the test tubes. Often the precipitate formes w
centrifuged and separated. Dried the white preaipiunder vacuum and it yields ursolic acid (13Q.rRgactions
(CB 6-8) were mixed according to the TLC patterrd ahe supernatant was further subjected to column
chromatography with silica (100-200 mesh). Elutiwsas done initially with chloroform followed by ireasing
methanol (5, 10, 20, 50 % MeOH in Chloroform). Thislumn yielded 8 fractions. Fractions £Band CB7
yielded Scopoletin (53 mg). Fractions CB10 — CBl&ravmixed and subjected to column chromatograpltly wi
Silica gel (100-200 mesh). The column was packéalty with chloroform followed by increasing coectrations
of Methanol-chloroform combinations (2, 5, 10, 28, 40, and 50%) and finally with pure methanoloibined
fractions were finally obtained. Further purificats of fractions CRL- CB;3 yield quercetin (23 mg) and keamferol
(27mg). Fractions CB-6 yielded Quercetrin (21mg) and rutin (34mg)withther separation and purification. The
compounds were carefully separated, evaporated/teesls and characterized for structural elucidation

RESULTSAND DISCUSSION

Figure 1 clearly represents the structures of tlobecules isolated from the aerial part ©f bacillaris Those
isolated compounds have been characterized by tidiagd**C NMR which is discussed below.

OH
HO. O o] O
T "ot
/
\0 OH

OH O

scopoletin Quercetin

Kaemferol

Quercetrin

Figure 1. Structure of the compoundsisolated from C. bacillaris
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Ursolic acid ():Molecular formula: GoHss0s. *H-NMR (DMSO-d6,5 ppm): 11.94 (s, 1H), 5.12 (s, 1H), 4.29 (s,
1H), 3.02 (t, J=8.7Hz, 1H), 2.10 (d, J=10.8Hz, 1HY7-1.75 (m, 3H), 1.60-1.5 (m, 10H), 1.35-1.23 @H), 1.14
(s, 1H), 1.04 (s, 3H), 0.963-0.866 (m, 11H), 0.§D] J=6.3Hz, 3H), 0.748 (S, 2H), 0.695 (d, J=12HH), *C
NMR (DMSO0-d6,5 ppm): 38.3 (C-1), 28.1(C-2), 78.2 (C-3), 38.3 (C&4.9 (C-5), 17.9 (C-6), 32.9 (C-7), 39.5 (C-
8), 48.4 (C-9), 36.9 (C-10), 23.5 (C-11), 126 (Q;1R40 (C-13), 42.7 (C-14), 29 (C-15), 24.7 (C-148, (C-17),
53.8 (C-18), 39.7 (C-19), 39 (C-20), 31 (C-21),(B722), 28.7 (C-23), 15.6 (C-24), 16.6 (C-25), 1{A26), 24
(C-27),18 (C-28),17.3 (C-29), 21.2 (C-30), m/z 45

Scopoletin 2):Molecular formula: GHgOs. *H-NMR (DMSO-d6,8 ppm): 10.32 (s, 1H), 7.91 (d=9.3Hz, 1H),
7.22 (s, 1H), 6.78 (s, 1H), 6.23 (d, J=9.3Hz, 13182 (s, 3H).*C NMR (DMSO0-d6,5ppm): 160 (C-2), 151(C-9),
149.4 (C-3), 145 (C-6), 144.4 (C-4), 111.6(C-5041(C-7), 109.5 (C-10), 102.7 (C-8), 55.94 (-O4LHin/z = 192.
Quercetin 8): Molecular formula: GH100;. *H-NMR (DMSO-d6,5 ppm): 12.5 (s, 1H), 10.8 (s, 1H), 9.62 (s, 1H),
9.51 (d, J=16.8Hz, 2H), 7.68 (d, J=2.1Hz, 1H), {g55=8.4Hz,8.7Hz, 1H), 6.89 (d, J=8.4Hz, 1H), §d40=2.1Hz,
1H), 6.19 (d, J=1.8Hz, 1H}’C NMR (DMS0-d6,3 ppm): 175.7 (C-4), 163.8 (C-7), 160.6 (C-5), 158(C147 (C-
2), 146 (C-4),144 (C-5"),135 (C-3), 121.8 (C-1119.9 (C-2’), 115.5 (C-3’), 114.9 (C-6"), 102.9 (@), 98.1 (C-
6), 93.2 (C-8), m/z = 302.

Kaemferol @): Molecular formula: GH00s. *H-NMR (DMSO-d6,5 ppm): 12.48 (s, 1H), 10.14 (d, J=4.5Hz, 1H),
9.43 (s, 1H), 8.04 (q, J=9Hz, 9.9Hz, 2H), 6.95-6(80 2H), 6.43 (d, J=2.1Hz, 1H), 6.18 (d, J=2.1HH), m/z =
286.

Quercetrin §): Molecular formula: ¢H,i01; *H-NMR (DMSO-d6,5 ppm):12.66 (s, 1H), 10.83 (s, 1H), 9.5 (s,
1H), 7.38-7.2 (m, 2H), 6.87 (d, J=8.4Hz, 1H), 6(89J=1.8Hz, 1H), 6.21(d, J=1.8Hz, 1H), 5.25 (dl.2&z, 1H),
4.96 (s, 1H), 4.73 (s, 2H),3.97 (s, 1H), 3.51 &B.JHz, 1H), 3.37-3.11 (m, 2H), 0.80 (t, J=7.5Hk)3"*C NMR
(DMSO-d6, 5 ppm):177.6 (C-4), 164.2 (C-7), 161.2 (C-5), 15{29), 156.4 (C-2), 148.4 (C-4"), 145.1 (C-5)),
134.1(C-3), 121.06 (C-1"), 120(C-2’), 115.6 (C-3115.4 (C-6’), 104 (C-10), 98.6 (C-6), 93.5 (C-8}.1(C-1"),
70.5 (C-2"), 70.3 (C-3"), 70 (C-4'), 17.2 (C-5"),/m= 448.

Rutin 6):Molecular formula: GHsO16. *H-NMR (DMSO-d6,5 ppm):12.60 (s, 1H), 10.84 (s, 1H), 9.68 (s, 1H),
9.20 (s, 1H), 7.55 (t, J=2.1Hz, 7.5Hz, 2H), 6.83)8B.7Hz, 1H), 6.38 (d, J=2.1Hz, 1H), 6.19 (d,.J¥Z, 1H), 5.30

(t, J=7.2Hz, 9.9Hz, 1H), 5.09 (t, J=7.8Hz,5.4Hz,) 3854 (s, 1H), 4.38 (d, J=1.2Hz, 3H), 3.70 (d9.9Hz, 1H),
3.29-3.21 (m, 7H), 3.06 (t, J=9.3Hz, 9Hz, 2H), 0(89J=6.3Hz, 3H), m/z = 610.

According to the NMR results, Compound 1 shows petakl.94 ppm and 5.12ppm represents the carboagiit
proton and —OH protons. Peaks at 1.97 tol.75ppn.a6€dl.23 shows 9 protons of methyl group preserthé
structure. Since the compound 1 is known we havdirooed the structure of the compound as ursolid agth
proton-NMR [8].

Compound 2 shows -OH peak at 10.32ppm and metheakgspat 3.82ppm. Two aromatic protons at 6.78 ahd 7
confirm the aromatic moiety with phenolic and methgroups present in the structure. Further twobtietuprotons
with the coupling constant of 7.91ppm and 6.23p@veals the double bond present in the coumarirctsimrel
Additionally from the carbon spectrum of the compd2, -C=0 groups shows peaks at 160ppm and the giea
55.94 ppm confirms the structure of the compoun@a@spoletin’ [9].

In the’H-NMR spectrum of compound 3, the aromatic regiehitsited ats 7.68 (1H, d, J = 2.1 Hz), 7.62 (1H, q, J
= 8.4 and 8.7 Hz), and 6.89 (1H, d, J = 8.4 Hz) wua 30, 40 disubstitution of ring B and a typioata-coupled
pattern for H-6 and H-8 proton8 6.19 and 6.41, d, J = 2.1 Hz). The 13C-NMR spettoficompound 3 showed
that the presence of 15 aromatic carbon signalse®an the NMR data and comparison of the datangivehe
literature, the structure of compound 3 was obthEe yellow powder and identified as quercetin.

Compound 4 was obtained as a yellow powder, thesidpsctral studies of the compound yielded a mtdecnass
of the compound as m/z 286. The UV spectrum shdwggdat 265 and 366 nm. THé-NMR spectrum showed 2
peaks ab 6.18 (1H, dJ= 2.1 Hz) and 6.43 ppm (1H, d7~ 2.1 Hz) consistent with the Meta protons H-6 &h8
on A-ring and an AA'BB’ system at 8.04 (q, J=9, 281) and 6.95-6.90 (m, 2H) corresponding to thaqnrs on B-
ring. The MS antiH-NMR data were compatible with the literatureskaémpferol.
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Compound 5 was obtained as bright yellow precigitnd the'H NMR (300 MHz, DMSO-d6): 0.80 (3H, t,
rhamnose-CH3), 3.37 - 3.11ppm multiplet (rhamnddg), 5.25 (1H, rhamnosyl H-1), meta coupling teda
protons at d 6.21 (1H, d, J = 1.8 Hz) and 6.39 (@H] = 1.8 Hz) depicting substitution patterniofrA. Ring B
protons appeared at 6.87 (1H, d, J=8.4 Hz), 7.382H, m ). The presence of 5-OH was evident frompgeak at
12.66 ppm. 13C NMR spectra data are in agreemetit thie literature and the compound was identifisd a
guercetin-3-Orhamnoside (quercetrin).

'H NMR spectrum of the isolated compound 6 exhibiaetharacteristic proton signal at 12.6ppm cornediny to
a chelated hydroxyl group at C-5. In addition tis tthe presence of five aromatic protons were seéme’H NMR

spectrum; two ortho-coupling protons assignableHté’ at7.55 (t, J=2.1, 7.5, 2H) and H-5' at 6.83 J&8.7,
1H),two-Meta coupling protons at 6.19 ppm (1H, ¢2J1 Hz) and 6.38 (1H, d, J = 2.1 Hz). The 1H NBfgfRctrum
also supported the presence of rhamnose and gluooigties with the rhamnose anomeric proton sighdl38ppm
and glucose signal at 5.33ppm. A doublet of megihglip of rhamnose was observed at high field & B#, d, J =
6.3 Hz). The rest of protons in the sugar moiespnmated between 3.32 and 3.81 ppm [10, 11].

From all the above data, the structure of the camgohave been identified and confirmed as Ursadid 41),
Scopoletin (2), Quercetin (3), Kaemferol (4), Qetrio (5) and Rutin (6) with respect to the prewaaports.

CONCLUSION

In conclude the present work, two flavonols nanwlgrcetin, kaemferol and two flavone glycosides elgmutin
and quercetrin have been isolated and characteriabolwed by the isolation of ursolic acid and potetin from
the methanolic extract of the ethnic medicinal plan bacillaris. This kind of studies useful in the future for the
investigation of bioactive secondary metabolitesspnt in the rare medicinal plants.
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