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ABSTRACT

Polyphenolic compounds possess high degree of physiological and pharmacological benefits. They have the ability to
scavenge free radicals and microorganisms, hence they possess antioxidant and antimicrobial activities. Other
activities shown by polyphenolic compounds are anti-inflammatory, anticancer, antimalaria, immune-stimulating,
antiallergic and vasolidatory. Analysis of the bioactive components from the stem exudates of Brachystegia eurycoma
Harms resulted in the isolation of bis-6,6-methylenebis (4-tert-butyl-2-methyl phenal). The structure was elucidated
using IR, NMR and MS spectroscopic data.

Keywords: Brachystegia eurycoma, polyphenolic compound, free radicals, antioxigamttal chelation.

INTRODUCTION

Plants have always played a significant role inntaning the health and improving the quality offan life. Many
conventional drugs owe their origin to plant extsfl].

As a contributory effort to explore the bioactivecendary metabolites from Nigerian vegetatiBnachystegia
eurycoma Harms was selected for study because of its myfiades as food and mediciBeachystegia eurycoma is
a large tree with irregular and twisted spreadiranbhes, the fruits ripen from September to Janaadyis released
by explosive mechanism[2,3]. The plant possessesgh fibrous bark which peels off in patches aftdrogives out
brownish buttery exudates[4,5]. The exudate is deediaster healing of wounds[6R. eurycoma exudate in right
combination with mucin and honey is used for wotiedling, prevention of bacteria infection, scanfation and
promotes regeneration of hair follicles[6]. Accarglito the natives, the edible seed which is usasdup making as a
thickener helps in maintaining heat within the badyen consumed, in other words, it helps in thercbof the body
temperature[7,8]. The stem barkBfeurycoma is macerated for preservation of palm wine in I¢good of Eastern
Nigeria. The plant grows mainly along the river kauor swamps in western and eastern Nigeria. &t gfews on
well-drained soils[2].

As part of our chemical studies on Nigeria medicplants, we describe herein the isolation of pbpolic tertiary
butyl from the stem exudates Bifachystegia eurycoma.

MATERIALSAND METHODS

The IR spectra were determined on a Thermo Nidé&etus 470 FT-IR spectrometer. Th€ NMR spectra were
recorded on a Bruker Avance 400 FT spectrophotameting TMS as internal standard. Chemical shifesen
expressed in parts per million.

LC-ESIMS spectra were determined in the positivenmde on a PE Biosystem API 165 single quadrugsteument;
HRESIMS (positive ion mode) spectra were recorded dhermo Finniga MAT 95 XL mass spectrometer u@ui
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chromatography was carried out with silica gel (2@D0 mesh) and to monitor the preparative seipastanalytical
thin layer chromatography (TLC) was performed aimmaemperature on pre-coated 0.25 mm thick silede66 s,
aluminum plates 20 x 20 cm Merck, Damstadt Germany.

Plant M aterials

The stem exudate drachystegia eurycoma was collected from the tree plant at Umuovo Vilagtream, Old
Umuahia, Abia State, Nigeria. The plant was idéadifoy Mr N. I. Ndukwe of Taxonomy Section, Forgstr
Department, Michael Okpara University of AgricututJmudike, Nigeria.

Extraction and I solation of Plant M aterials

The exudate (500g) was packed into a soxhlet apa¢al) and extracted exhaustively with 1000 rhibebl for 24
hours. The ethanol extract was concentrated usintpay evaporator at room temperature, and letherlaboratory
bench for 2 days. The column was packed with sgielaand the extract eluted with different fraciaf chloroform,
petroleum ether and methanol to afford the compolindave R value of 0.50 on TLC [suing chloroform and
methanol (7:3)].

RESULTSAND DISCUSSION

The molecular formula of the compound was estabtisis G4Hs¢0, based on its HREIMS and NMR data. The IR
spectrum revealed hydroxyl, aliphatic, aromatic atiter bands at 3356.52, 2932.99, 1595.16 and 4958n"
respectively.

la

1b

Compound 1

Table 1: IR absor ptions of Compound 1

IR Absorption (cm?)  Functional group Compound Type

3356.52 O-H Alcohol
2932.99 C-H Alkane
1595.16 c=C Aromatic
1058.45 Cc-0 Ether
1377.48 C-H Alkane(Ch)
668.95 C-H Aromatic

In the'H NMR spectra of the compound, all the methyl pnstevere in the same chemical environment. The augipl
of the thirty six protons of the methyl groups gaveainglet peak ai0.9245. The four —CH protons were also
chemically equivalent and as a result gave a sipglak at1.3124. The four —OH protons coupled because af the
chemical equivalence to give another singlet p¢ak.8322. Each benzene ring in the compound has tetons, but

all the benzene protons were in the same chemmsétomment, hence they coupled to give an eightgorginglet
peak at7.6145.
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Table2: Proton NMR chemical shifts and multiplicities of Compound 1

Position Chemical shift (§) Multiplicity
1a, 2a, 3a, 1b, 2b, 3b, 1c, 2¢, 3c, 1d, 2d, 3d 45.92 36Hs
7,8,9,10 1.3124 8Hs
1,1, 2" 1 4.9322 4Hs(OH)
3535,3,5 35" 7.6145 8Hs
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Figure 1: Fragmentation patter n of compound 1.
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From Ms data, the compound was assigned the malecidss m/z 648.0356 (W calculated for GHsc04(M/Z 648)
with base peak at m/z 57.0170 calculated fgdd&m/z 57). The base peak occurred as a resulteoflavage of a
butyl group from the compound. Other important geakcurred at m/z 131.0852, 147.1901, 175.0038,1298,
324.0810, 591.0335 and 647.1312. The fragmentatttern of compountd is shown in Figure 1.

The isolated compound was identified as a polyphenmmpound. Polyphenolic compounds have multiple
biological activities including antioxidant, antiffammatory, antibacterial, anticarcinogenic, vakatbry,
antiallergic, immune-stimulating and estrogeniceef$[9,10,11]The hydroxyl groups in the compound are
proximally located and could cause transition métgually iron) chelation. The conformation of tbempound
provides a binding capability that can lock medais in an active state. This prevents those matalfrom catalyzing
the oxidative reactions that damage the cell ambid-molecules. The conformation of the compoumg aiso permit
free radical chelation by the hydroxyl groups préséBecause of the high reactivity of hydroxyl gosuof
polyphenolic compounds, radicals are made inadRje[When a polyphenolic molecule acting as a rhtur
antioxidant grabs a free radical, it becomes a wWesk radical itself, and another antioxidant \kidlp regenerate
it[13]. In the light of the above discussion, tfeempound could be a strong antioxidant. The proposechanism of
metal and free radical chelation by compodnsd elucidated in Figure 2 and 3. In the mechanimand R represent
metal ion and free radical respectively.
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Figure 2. Metal ion chelation Activity of Compound |
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Figure 3: Free radical Scavenging Activity of Compd |
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