Patrick-lwuanyanwu, et al. /Journal of Natural Products, Vol. 7(2014): 14-19

ISSN 0974 — 5211

Journal of Natural Products

Volume 7 (2014)
Research Paper www.JournalofNaturalProducts.Com

I solation, identification and characterization of gallic acid derivatives
from leaves of Tapinanthus bangwensis

Patrick-lwuanyanwu, K.C.">? Onyeike, E.N.%, Adhikari, A.2
'Department of Biochemistry (Toxicology Unit), Unisity of Port Harcourt,
P.M.B.5323, Port Harcourt, Rivers State, Nigeria
?HEJ Research Institute of Chemistry, Internatidanter for Chemical and Biological
Sciences, University of Karachi, Karachi, Pakistan
*Corresponding Author
(Received 27 August 2013; Revised 08 Sept.-O&Nier 2013; Accepted 04 December 2013)

ABSTRACT
Gallic acid and its derivatives are widely presenthe plant kingdom and are known
to display antioxidant activity by the ability tounteract the damaging effects of free
radicals in tissues and thus are believed to praigainst cancer, arteriosclerosis,
heart disease, and several other diseases. Hdmegyrésent work describes the
isolation of gallic acid derivatives from the ethgtetate fraction of leaves at
bangwensis. The structures of three phenolic acids of galta derivatives namely;
Methyl syringatg1), 3,4,5- triomethyl gallic aci@R) and 3, 4- dimethoxy-5- hydroxyl
benzoic acid(3) were determined using data obtained from FAB-M$,and *°C
NMR spectra as well as by various correlation expents (COSY, NOESY, HMQC
and HMBC). The result corroborates the therapquatential of T. bangwensis. The
possible mechanisms of action may be attributeédegresence of these polyphenolic
compounds isolated from the leaves obangwensis.
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INTRODUCTION

The search for antioxidants from natural produstson the increase as against
antioxidants of synthetic origin. It has been répdrthat reactive oxygen species
(ROS) readily attack and induce oxidative damageatious biomolecules including
proteins, lipids, lipoproteins and DNA (Faber, 198ikal, et al., 2012). Therefore,
the need to develop natural antioxidants thatawllin the slowdown of the oxidative
damage caused by oxidation is of primary concemtioXidant has been defined as
any substance that delays, prevents or removesatived damage to a target
molecule” (Halliwell, 2007). Halliwell and Guttaetge (1995) also defined
antioxidants as any substance that when preséoivatoncentrations compared with
that of an oxidizable substrate significantly dslayr inhibits oxidation of that
substrate.

Gallic acid (GA, 3, 4, 5-trihydroxybenzoic acid)daits derivatives are widely
present in the plant kingdom and represent a ldageily of plant secondary
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polyphenolic metabolites and hence natural antemtisl They are present in the
forms of either methylated gallic acids (for exaepsyringic acid). Gallic acid
derivatives have been reported in many phytomeelcinith a number of biological
and pharmacological activities, including scaveggon free radicals (Kanai and
Okano, 1998), apoptosis of cancer cells (Sakagetnail., 1997; Serrano, et al., 1998;
Saeki, et al., 2000), inhibiting squalene epoxid@gze, et al., 2000) and interfering
with the signal pathways involving €aand oxygen free radicals (Sakaguchi, et al.,
1998, 1999; Inoue, et al., 2000; Sohi, et al., 2003

Mistletoe is a semi-parasitic evergreen plant fogndwing on a host of
evergreen and deciduous trees all year round, drthenbranches of the tree. It is an
obligate parasite, obtaining part of its food frtdme host plant. It depends on its host
for minerals and water only, but photosynthesizescarbohydrate by means of its
green leathery, oblong leaves (Osadebe and Uzoahu2006). In Nigeria and some
other parts of Africa, the leaves of African mistke have been used traditionally as
antihypertensive and antidiabetic plant (Bikomo92;90batomi and Bikomo, 1994).
It is generally used as anticancer agents (Grds$daticek and Ziegler, 2007) and in
the management of diabetes mellitus (Kafaru, 19€%8tomi, et al., 1994; Osadebe,
et al.,, 2004) as well as antihypertensive agentfaiiia 1993). Kafaru (1993)
described the mistletoe plant as “an all purpos®’hleecause of its rich folkloric
uses. Some of these uses have been reported (OQpatomh, 1994; Fischer, et al.,
1997; Osadebe, et al., 2004).

There were several reports on the phytochemicalaatichicrobial properties
of African mistletoeLoranthus micranthus (Osadebe and Ukweze, 2004). It has also
been reported that flavonoids, lectins, polypeptidigiterpenes and polyphenolic
compounds are present in the plant (Duong, et 2003). The presence of
phlobotannins, alkaloids, anthraquinones as weltaadiac and steroidal glycosides
have also been reported (Wahab, et al., 2010).idurewtudies have shown that the
ethyl acetate fraction of leavesfbangwensis possesses anti-inflammatory property
in a carrageenan-induced hind paw oedema in ratri¢l-lwuanyanwu, et al.,
2010a); hepatoprotective property in a &Cihduced hepatotoxicity (Patrick-
lwuanyanwu, et al., 2010b), in-vitro cytotoxic aadtioxidant activities (Bassey, et
al., 2012). All these properties were attributegpb@nolic compounds present in the
ethyl acetate fraction of. bangwensis. Bassey, et al., (2012) also reported that the
leaves of the plant contain an appreciable amotifiber, carbohydrate, protein and
mineral elements. However, information is scantytba isolation and structural
elucidation of active compounds present in thedsanf the plant investigated. The
present study however, reports for the first tintee tisolation and structural
elucidation of gallic acid derivatives from the @thcetate (EtOAc) fraction of leaves
of T. bangwensis.

MATERIALSAND METHODS

General Experimental: NMR spectroscopy experiments on the compounds were
performed on a Bruk&rAvance 300, 400 and 500 respectively at 400 Mide '
NMR) and 100 MHz (for*C NMR) with CDC} as solvent. FAB-MS (negative-ion
mode, glycerol matrix) was recorded on an R210C (W&&ruments, Altrincham, UK)
spectrometer equipped with an IPC (P2A) MSCAN uWA&Lcomputer system.
COSY, HMQC, and HMBC spectra were obtained usimegusual pulse sequences.
Plant Materials. Leaves ofTapinanthus bangwensis were collected from the Vice
Chancellor's Orchard, Delta Park, University of tidarcourt, Port Harcourt, Rivers
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State, Nigeria, identified by Dr. Edwin Wosu of ml&Science and Biotechnology
Department, University of Port Harcourt, Port HantpRivers State, Nigeria.
Extraction and Isolation: The sun-dried leaves af. bangwensis were pulverized
into a fluffy mass. One kilogramme of the powdefedves ofT.bangwensis was
extracted with 8L of MeOH using Soxhlet extractar f24h The extract was
evaporated to dryness under reduced pressure (4€10®) to yield crude methanolic
extract Forty grams of the dried crude methanolic extvaas dissolved in distilled
water and made up to 200ml. It was further fra@ted by successive solvent
extraction with n-hexane, ethyl acetate (EtOAck(200ml) andn butanol (BuOH)
saturated with KD (3 x 100ml). Each extract was evaporated to diynmder reduced
pressure to yield n-hexane, ethyl acetate, n-bligamb aqueous fractions respectively
(Patrick-lwuanyanwu, et al., 2010a; Patrick-lwuamya, et al., 2010b). The EtOAc
fraction of T. bangwensis (10.5g) was subjected to a silica gel chromatdgrap
column (3.0 x 50cm). The column was developed witlolvent gradient of n-hexane:
ethyl acetate, in order of increasing polarity (08> 0: 100) and the fractions were
collected. Out of 10 fractions A-J, fraction D, aipied from 30% EtOAc/hexane,
were further subjected to column chromatographysame solvent system, which
yielded compound (29mg) at polarity 10% EtOAc/hexane. Fraction Eaoted from
40% EtOAc/hexane, were subjected to LH-20 colunmommiatography with MeOH as
an eluting solvent yielded compour2i22mg) and (41mg).

RESULTS
The structures of compounds3, isolated fromT. bangwensis leaves was elucidated
using data obtained from FAB-MS, 1D- and 2D-NMR cpe (Fig. 1).*H and*°C-
NMR spectra of compound indicated that compound is gallic acid derivative,
showing resonances for two proton methinéébc [7.31 d (2H,J = 2.0 Hz)/108.1,
CH-2/6], there methoxy groups at/dc [3.87 s (6H)/56.8, CE3/5-OMe; 3.86 s
(3H)/52.5, Me-8], and five quaternary carbon@tl68.8 (C-7), 148.9 (C-3 and 5),
142.0 (C-4), 121.3 (C-1). Position of methoxy grewgas determined with the help of
13C- NMR value and HMBC spectrum. Compou®dwas similar to compound one.
The only difference observed was the presence ofiorg group at C-4 instead of
hydroxyl in compoundl. Compound3 was also similar to compourid However,
there was alight difference in the position of methoxy andlhgxyl groups.

DISCUSSION

The structures obtained from spectromcaojata are in consonance with previous
reports (Lu, et al., 2005). The antioxidant acyivaf phenolic products is generally
ascribed to the redox properties of their hydraxglups, which can play an important
role in absorbing and neutralizing free composiaggides. The antioxidant capacity
of phenolic products relies on their ability tortséer the phenolic hydrogen atom to
chain- carrying peroxy radical, at a rate fastantkthat of the chain-propagating lipid
peroxidation step (Pratt, et al., 2001). It is &tsown that electron-donating groups
located at thertho or para positions to the phenolic hydroxyl group lower tBeH
bond dissociation enthalpy and increase the tramafe of the hydrogen- atom to the
peroxy radical (Ching-Chuan, 2002). The significantioxidant and hepatoprotective
effects on CClinduced hepatic damage in rats by the methanotitaet and
fractions of leaf off. bangwensis as observed in our earlier study may be attribtded
these garlic acid derivatives compounds isolatemnfithe leaf ofT. bangwensis
(Patrick-lwuanyanwu, et al.,, 2010a). The resulttto$ study also corroborates our

Copyright © 2014, Journal of Natural Products, INDDY. Sudhanshu Tiwari, All rights reserved 16



Patrick-lwuanyanwu, et al. /Journal of Natural Products, Vol. 7(2014): 14-19

report on the anti-inflammatory property of leatraxts fromT. bangwensis in Wistar
albino rats (Patrick-lwuanyanwu, et al., 2010b).wsdwer, data obtained from
previous and present study suggest that EtOAcidrestof leaves ofl. bangwensis
may have significant antioxidant, anti-inflammatory ahelpatoprotective effects on
CCls-induced hepatic damage in rats. These results dhatwithe possible therapeutic
potential of the leaves of the plant may dependhenantioxidant properties exerted
by their flavonoid contents. These antioxidant grtips could be attributed to the
gallic acid derivatives compounds 1-3) isolated from EtOAc fractions ofl.
bangwensis. The mechanism of action may be due to their tgbitlb block the
bioactivation of toxicant and their potent anticund activity, or by scavenging the
free radicals and inhibiting lipid peroxidation.
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Figure- 1: Gallic acid derivativesisolated from leaves of T. bangwensis (compounds 1-3).
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