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ABSTRACT

The phytochemical isolation of the ethanol extract of the stem bark of Allanblackia ulugurensis led to the isolation and identification of two polycyclic
polyprenylated acylphloroglucinols (PPAPs), named guttiferone F (1) and 30-epi-cambogin (2) and a biphenyl compound, 3-hydroxy-5-methoxybiphenyl (3).
The ethanolic crude extract of A. ulugurensis exhibited high activity in anti-HIV protease assay with ICs of 4.1 pg/ml, while the standard drug has ICsy of 2.2
pg/ml. However, compounds 1 and 2 indicated lower activity in anti-HIV protease assay with ICs, values of 11.3 and 22.7 pg/ml respectively. The ethanolic
crude extract of the stem bark of Mammea usambarensis indicated potent antioxidant activity in the DPPH assay with a value of 6,165 + 152 umol TE/g,
which is more than twice as higher as that of the standard (Chlorogenic acid; 3,056 + 157 umol TE/g). Two compounds namely mammea B/BB (4) and
mammea B/BD (5) were isolated from the stem bark extract of M. usambarensis showing antioxidant activities in DPPH assay at 4,012 + 117 and 2,176 + 102
umol TE/g) respectively. The lower activities of the isolated compounds compared to the crude extracts may be attributed by the synergistic effect.
Interestingly, the activities of the isolated compounds were higher than the corresponding standard compounds
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INTRODUCTION

The family Clusiaceae (formerly called Guttiferae) has been
extensively investigated from phytochemical and biological
points of view. Many genera of this family have been
reported to be the source of many important compounds with
others been developed into pharmaceutical drugs that are
currently in use. For instance, the genus Garcinia has been a
major source of varieties of oxygenated and prenylated
phenol derivatives such as prenylated xanthones,
polyisoprenylated ~ benzophenones,  biflavonoids  and
triterpenoids.'™ Some of them exhibited novel and intriguing
chemical structures as well as a wide range of biological and
pharmacological properties.” Garcinia plants showed various
biological properties including anti-HIV activity®, antioxidant
activity’, antimicrobial activity®, anticancer’ and antimalarial
activity'’. Other genera like Symphonia, Clusia and
Allanblackia have also been investigated phytochemically to
produce a series of polyisoprenylated benzophenones and
prenylated xanthones™® while the genera Calophyllum and
Mammea are reported to produce bioactive mammea-type
coumarins'’

This  current  phytochemical and  pharmacological
investigation of two Clusiaceae species, A. ulugurensis and
M. usambarensis led to the isolations of prenylated
benzophenones and mammea-type compounds respectively.
The isolation, identification and biological activity of the
isolates obtained are reported herein.

MATERIAL AND METHODS:

General:

Optical rotation was measured on a Schmidt Haensch
Polartronic-D polarimeter with the sample dissolved in
MeOH (c 0.16). 'H- and C-NMR, COSY, HMQC, HMBC
and NOESY spectra were recorded on a Bruker Avance
DRX-500 (500MHz) NMR spectrometer. Chemical shifts are
expressed relative to the deuterated solvent (MeOH-d4:
0H/8C, 3.31/49.01 ppm). Mass analyses were performed
using a Bruker ESI-TRAP Esquire 3000 Plus spectrometer

Materials:

Dichloromethane was obtained from UNILAB (UNILABR,
Nairobi, Kenya), ethanol (absolute) from FlukaChemie
GmbH (Sigma-AldrichR, Zwijndrecht,Netherlands) Methanol
and Acetone from Sigma-Aldrich GmbH, Germany) whereas
Dimethylsulfoxide (DMSO) was from SigmaR (Poole,
Dorset,UK). Tryptone Soya broth was obtained from
HIMEDIAR (Himedia Laboratories Pvt Ltd, Mumbai,
INDIA). 1,1- Diphenyl-2-picrylhydrazyl (DPPH) was
purchased from Sigma Aldrich (L'Tsle d'Abeau Chesnes,
France). 6-Hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylique acid (TroloxR), 5'-caffeoylquinic acid
(Chlorogenic acid), 2,2-Azobis (2- methylpropionamidine)
dihydrochloride (AAPH), Aminoguanidine and fluorescein
(FL) were obtained from Acros Organics (Illkirch, France).
Iodonitrotetrazolium chloride was bought from SIGMAR
(Sigma- AldrichR, St Louis, USA).

Plant material:

The stem barks of A. ulugurensis were collected from
Morningsite in Morogoro district, Tanzania while the stem
barks M. usambarensis were collected from Shagayu forest
reserve, Lushoto district, Tanzania. The plant materials were
identified by Mr B. Mhoro and Mr H.O. Suleiman and the
voucher specimen numbers BM 6401 and HOS 3429 have
been deposited at the Institute of Traditional Medicine,
University of Dar es Salaam, Tanzania.

Biological assays:

Two biological assays involved in this study were HIV-1
protease and antioxidant (DPPH) activities. The crude
extracts of both 4. ulugurensis and M. usambarensis were
evaluated as previously reported'”. Testing of the isolated
compounds has also followed the same procedures as
reported'?.

Extraction and isolation:

Air-dried and milled stem bark of 4. ulugurensis (1kg) was
extracted by maceration with MeOH: CHCI3 (1:1) twice at
room temperature and then evaporated in vacuo to afford 210
g brownish gum of crude extract. A 110 g was suspended in
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20% aqueous ethanol (400 ml) and partitioned sequentially
with Pet ether, CH,Cl, and EtOAc, to give 36.1 g, 16.0 g and
43.2 g of dry extracts respectively. The TLC analysis
indicated presence of fatty acids in the Pet ether extract that
was not followed further, two spots with different Rf values
in CH,Cl, extract and three spots with close Rf values in
EtOAc.

The dichloromethane extract (14 g) was packed in the column
chromatography (CC) in silica gel eluting with Pet
ether:CH,Cl, (2:3) to afford compound 3 (16.1 mg). The
ethyl acetate extract (20 g) was stacked in Si gel and
subjected to column chromatography eluting with gradient
solvent mixtures, CH,Cl,/MeOH(4:1 ). A total of 60 fractions
of 15 ml each were collected and through TLC profiles,
subfractions 35-60 were pooled together to give 3.5 g. This
was rechrommatographed in Sephadex LH-20 column and
eluted with CHCl;:MeOH (1:9) to afford compounds 1 (12.6
mg) and 2 (6.2 mg). Fractions 1-34 were combined and
packed on CC under Si gel to give a steroidal compound,
namely stigmasterol (7.8 mg).

Phytochemical work on the stem bark of M. usambarensis
was achieved by packing 10 g of the crude plant material in
the CC under Si gel eluting Pet ether, increasing amount of
CH,CI, and MeOH. A total of 123 fractions were collected
with 20 ml each. TLC analysis indicated similarity for some
fractions and combined as follows; fractions 1-34 showed
presence of long chain fatty acids and were not followed
further, fractions 35-41 indicated two UV positive spots

while fractions 42-60 indicated sugars and were not followed
up. CC under Si gel of fractions 35-41 (6.2 gm) eluted with
Pet ether: CH,Cl, (2:3) yielded compounds 4 (38.1 mg) and 5
(14.1 mg).

RESULTS AND DISCUSSION:

The identification of the isolated pure compounds was
achieved by the use of combined 1D and 2D NMR
techniques, MS as well as chemical and physical properties.
From A. ulugurensis, three pure compounds were isolated
and identified as polycyclic polyprenylated
acylphloroglucinols (PPAPs) namely guttiferone F (1) and
30-epi-cambogin  (2) together with a 3-hydroxy-5-
methoxybiphenyl (3). The literature indicated that these
compounds were formerly reported from other Clusiaceae
plant species. For instance, compound 1 and 2 were isolated
from Allanblackia stuhlmannii”. The NMR data of
compound 3 were consistent with those obtained from the
literature, being isolated from the root bark of Lindera
fruticosa, family Lauraceae'®. Although its closely related
geranylated biphenyl derivative, 3-hydroxy-4-geranyl-5-
methoxybiphenyl has been reported from the genus Garcinia
of the family Clusiaceae", this is the first time that
compound 3 has been isolated from the genus Allanblackia.
From M. usambarensis, the isolated compounds were
identified as mammea B/BB (4) and mammea B/BD (5). In
the literature, compounds 4 and 5 were reported from two
Clusiaceae plant species such as Mammea americana'® and
Calophyllum brasiliense'.

Fig 1: Structures of compounds isolated from the stem barks of 4. ulugurensis and M. usambarensis

The crude extract of the root bark of 4. ulugurensis indicate
high activity in an anti-HIV protease assay with 1Csy of 4.1
pg/ml. In this assay compounds 1 and 2 were tested
indicating 1Cs¢ values of 11.3 and 22.7 pg/ml respectively.
The activities of individual compounds are lower than the
crude extract indicating the possibility of synergism. These
results are in agreements with the reported anti-HIV activity
for compound 1 previously isolated from A. stuhlmannii®.

Compound 1 exhibited partial cytoprotection against HIV-1
in vitro at ECsy value of 23 pg/ml, however it was not
followed further as it indicated direct cytotoxicity to the host
cells at a significant ICs, value of 82 pg/ml”. On the other
hand, the crude extract of the stem bark of M. usambarensis
indicated potent antioxidant activity at 6,165 + 152 umol
TE/g, which is more than twice as higher as that of the
standard (Chlorogenic acid, 3,056 + 157 umol TE/g)
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(Magadula et al, 2011). The antioxidant activity of
compounds 4 and 5 indicated the same trend of having lower
activity than the crude extract. When tested in DPPH free-
radical assay compounds 4 and 5 exhibited an antioxidant
capacity at 4,012 + 117 and 2,176 + 102 pmol TE/g
respectively (Table 1). These results are in agreement with
previous reports of antioxidants prenylated coumarins'®. The
potential antioxidant activities of these compounds may have

been attributed by the presence of hydroxyl groups which
acts as good hydrogen donors'’. The lower activities of the
isolated compounds compared to the crude extracts may be
attributed by the synergistic effect. Interestingly, the activities
of the isolated compounds were higher than the
corresponding standard compounds. This implies that the
plant extracts can be developed and formulated further into
standardized herbal products

Table 1. Biological activities of crude extracts and pure compounds from A. ulugurensis and M. usambarensis

Plant Extract/Compound Anti-HIV-1 protease Antioxidant (umol TE/g), DPPH
(ng/ml) assay
A. ulugurensis Ethanol extract (crude) 4.1 NT
1 113 NT
2 22.7 NT
3 NT NT
Standard Acetyl pepstatin 2.2
M. usambarensis Ethanol extract (crude) NT 6,165 £ 152
4 NT 4,012 +117
5 NT 2,176 £ 102
Standard Chlorogenic acid 3,056 £157
CONCLUSION: Guttiferones, HIV Inhibitory Benzophenones from Symphonia

It is of significant importance to note that both crude extracts

and pure compounds from the plants under this study

exhibited activity level greater than the standard compounds.

Hence, further studies on toxicity/acute toxicity is proposed

as well as mixing pure compounds and active extracts in

standardized ratios can led to active herbal products.
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