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ABSTRACT

The aim of this study was to isolate, to characterize secondary metabolites from methanolic extract of the root woods of
Erythrina droogmansiana and to assess the antioxidant activity of the crude extract and isolated compounds. The
phytochemical study led to the isolation of 3-(3”,4’-methelenedioxyphenyl)-2,3-epoxypropanol (1), asperphenamate (2) and
three flavonoids namely genistein, diadzein and 4°,5,7-trihydroxy-8-prenylisoflavone. These compounds were characterized
using their *H NMR, *C NMR, HMBC, HSQC, COSY, mass spectral and the literature. To evaluate antioxidant activity of
crude extract and isolated compounds, the radical scavenging (DPPH) and Ferric Reducing Ability Power (FRAP) were
performed using ascorbic acid as standard. Compounds 1 and 2 showed moderate radical scavenging potential with 1Cs
value of 3.14 and 3.31 mg/ml respectively, and moderate reducing power ability with value of 0.14+0.01 mgAAE/mg and
0.21+0.01 mgAAE/mg respectively. The more active compound was genistein (3) with 1Csy value of 1.96 mg/ml for the
DPPH radical scavenging potential and 0.24+0.02 mgAAE/mg for its ability to reduce iron.

Keywords: Erythrina droogmansiana, isolation, asperphenamate, 3-(3°,4’-methelenedioxyphenyl)-2,3-epoxypropanol,

antioxidant activities.

INTRODUCTION

The oxidative damage caused by reactive oxygen species
(ROS) on lipids, proteins and nucleic acids may trigger
various chronic diseases, such as coronary heart disease,
cancer and ageing. ™ Epidemiological studies have
demonstrated an inverse association between intake of fruits
and vegetables and mortality from age-related diseases, such
as coronary heart disease and cancer, which may be
attributed to their antioxidant activity. “* The fact that some
synthetic antioxidants, such as BHT and BHA, need to be
replaced with natural antioxidants, as they were found to be
toxic and carcinogenic in animal Models. ¥ Thus, it is
important to identify new sources of safe and inexpensive
antioxidants of natural origin.
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The Erythrina genus is known as a source of various
secondary metabolites with an abundance of flavonoids and
alkaloids ), but less is known on their biological activities.
Some compounds isolated from several species of Erythrina
have been reported to possess antiplasmodial [,
antimicrobial ™ radical scavenging ™ and anti-
inflammatory 4 activities. E. droogmansiana is a tree of
about 25 m height, widely distributed in Cameroon,
Democratic Republic of Congo and Gabon. ™ To the best of
our knowledge, this is the first report on the phytochemistry
and antioxidant activity of E. droogmansiana. This study led
to the isolation for the first time in this genus of 3-(3°, 4’-
methylenedioxyphenyl)-2, 3-epoxypropanol and
asperphenamate with three flavonoids previously isolated
from others Erythrina species.

MATERIALS AND METHODS

General experimental procedures

'H NMR (500 MHz) and *C NMR (125 MHz) spectra were
recorded on a Bruker spectrometer with trimethylsilane
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(TMS) as standard. ESI-HRMS analyses were performed on
a LTQ-Orbitrap XL hybrid mass spectrometer. TLC was
carried out on coated silica gel on aluminum sheets. Silica
gel (E. Merck, 230-400) was wused for column
chromatography. Optical density was read using an APADA
V-1100 spectrophotometer.
Plant material
The plant (roots wood), selected on the basis of
chemotaxonomy surveys, was collected at Nkomekoui
(Centre Region of Cameroon) and identified by Mr. Nana
Victor, a botanist of the National Herbarium Yaoundé
(Cameroon), to voucher number No. 4261/SRFK.
Extraction and isolation
Powder of the air-dried roots wood (1.2 Kg) was macerated
at room temperature for 48 hours with methanol and
evaporated using a Rotavapor apparatus at 40°C. The
concentrated crude methanol extract (60 g) obtained after
evaporation of solvent was subjected to silica gel
chromatography column using a gradient of hexane-EtOAc
and EtOAc-MeOH with increasing polarity to give 5 series of
fractions (S1-S5) which were regrouped based on their TLC
profile.  During elution of the main column, 3-(3’4’-
methelenedioxyphenyl)-2,3-epoxypropanol (1, 45 mg) [,
asperphenamate (2, 12 mg) %™, genistein (3, 65 mg) **! and
daidzein (4, 12 mg) ™ were obtained with hexane-EtOAc
(9:1, 8.5:2.5, 6.5:3.5 and 5:5), respectively. S1 (5 g) was
subjected to a Si gel CC using the mixture of hexane and
ethyl acetate of increasing polarity to give asperphenamate
(2, 5 mg) and 4°,5,7-trihydroxy-8-prenylisoflavone (5, 10
mg) ® at hexane-EtOAc (8.5:1.5).
Determination of antioxidant activity
The antioxidant activity of MEXRW and four isolated
compounds was assessed through the evaluation of the
radical scavenging activity and reducing power. Solutions of
pure compounds (1 mg/mL) and crude extract (3 mg/mL)
used for these tests were obtained by dissolving samples in
methanol.
Evaluation of radical scavenging activity
The DPPH assay was carried out as described by Nyaa 4
with slight modifications. Briefly, a volume of 100ul of
solution (extract or compound) was added to 1.9 ml of a
methanolic solution of DPPH (50 mg/L). The absorbance of
the reaction mixture was then recorded at 517 nm after 30
minutes in darkness. The assay was carried out in triplicate.
The percentage inhibition was calculated using the formula:
':AbsorbEncaofDPPH—Absorbﬂncaof_'-'-'rzm'p!a}ﬁi’iﬂﬂ
1C5= Abzorbancec fDPFPH

The concentration of the extract or compound that exhibits
50% inhibition (1Csg) was estimated.

Evaluation of reducing power

The reducing power of MEXRW and its chemical
constituents was evaluated by determining their ability to
reduce iron (I11) to iron (11) as described by Oyaizu.
Briefly, an aliquot of 1 mL of sample solution (extract or
compound) was mixed with 2.5 mL phosphate buffer (0.2 M,
pH 6.6) and 2.5 mL of a 1% potassium hexacyanoferrate
[KsFe(CN)g] solution. After 30 min of incubation at 50°C,
2.5 mL of a 10% trichloroacetic acid solution were added and
the mixture was subjected to centrifugation at 3000 rpm for
10 min. Finally, 2.5 mL of the collected supernatant was
mixed with distilled water (2.5 mL) and 0.5 mL of a solution
of FeCl; (0.1%). After reading the absorbance at 700 nm, the

reducing power was expressed as mg of ascorbic acid per mg
of sample (MgAAE/mg).

RESULTS AND DISCUSSION

Phytochemistry study

Compound 1 was obtained as white powder. The presence in
its 'H NMR spectrum of an ABX system with signals at &
6.77 (s, H-2"), at 3 6.80 (d, J = 1.3 Hz, H-5") and 6.85 (d, ] =
1.6 Hz, H-6’) suggested that this compound is a trisubstituted
benzenic compound. The singlet at 6 5.95 (2H, s) suggested
the presence of a methylenedioxy group. Apart from the
above signals, others were observed at 6 3.05 (q, H-3), 3.87
(dd, J = 9.1, 3.8 Hz, H-1a), 4.23 (m, H-1b) and 4.71 (d, J =
4.4 Hz, H-3). The H-'H COSY spectrum showed clearly the
connectivities H,-3/H-2/H-1 attesting the presence of a
propyl group. The HMBC spectrum showed the correlation
between H-1, H-2 and C-4 indicating the attachment of the
propyl group at C-4 of the aromatic ring. In the *C NMR
spectrum, the signal at § 101.1 confirmed the presence of the
methylenedioxy group. Signals at & 147.1 (C-4’) and 147.5
(C-3’) indicate that compound 1 is a benzodioxymethylene
derivative. The signals at &¢ 85.8 (C-3), 71.7 (C-1), 54.3 (C-
2) are predictive of the C-2/C-3 epoxide and the
oxymethylene group (C-1). The HMBC spectrum also
showed correlations between the protons at 64 5.95 (2H, s)
and the carbons at 6c 147.1 and 147.5 in agreement with the
existence of the benzomethylenedioxy group. On the basis of
all the NMR data, compound 1 was identified as 3-(3°,4’-
methelenedioxyphenyl)-2,3-epoxypropanol previously
isolated from Artemisia vulgaris L. However, it was not
described. Only the *C NMR data of carbons 1, 2 and 3 were
given. © This is therefore the first report of that compound in
the Erythrina genus and its full description.

Compound 2 was isolated as a white powder. Its mass
spectrum showed a molecular ion peak at m/z 507.22571
corresponding to the molecular formula Cs,H3,04N,. The
presence in its *H NMR spectrum (Table 2) of four series of
doublets at 6, 2.91 (dd, J =13.8, 8.2 Hz, H-17a), 2.99 (dd, J =
13.8, 6.4 Hz, H-17b), 3.21 (1H, dd, J =13.8, 7.3 Hz, H-10a)
and 3.29 (dd, J =13.8, 6.3 Hz, H-10b); and of two multiplets
at 4.92 (q, J = 6.6 Hz, H-3) and at 4.63 (m, H-7) showed that
compound 2 is a quasi-symmetrical molecule. Integration of
signals between 6y 7.21 and 7.71 suggested the presence of
20 aromatics protons from four different phenyls groups in
this compound. The presence of two signals at 6y 6.56 (d, H-
2), and at 6.65 (d, H-8) which are not present in the HSQC
spectrum but showing COSY and HMBC correlations (Table
2) suggested the presence of two secondary amide groups. In
the same spectrum, the presence of another series of two
doublets at 8y 4.04 (dd, J =11.3, 4.4, H-6a) and at 4.54 (dd, J
=11.3, 3.2, H-6b) confirmed the quasi-symmetrical nature of
this compound. In its **C NMR spectrum, the presence of
three signals at 167.2, 167.4 and 171.9 suggested that three
carbonyl groups were present. The presence of three
methylene groups respectively at ¢ 37.2 (C-17), 37.5 (C-10)
and 65.4 (C-6) suggested that the latter is close to the
carbonyl ester. Correlations observed in the COSY spectrum
between H-17a (84 2.91) and H-7 (84 4.63), H-17b (84 2.99)
and H-7 (8 4.29), H-10a (8y 3.2) and H-3 (84 4.92), H-10b
(84 3.29) and H-3 (84 4.92) and H-7 (84 4.63) and methylene
protons H-6a (dy 4.04) and H-6b (84 4.54) showed the
difference between the two parts of the molecule. HMBC
correlations observed between H-10a (64 3.29), H-10b (64
3.21), H-3 (64 4.63) and C-4 (8¢ 171.9); between H-2 (64
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Table 1: *C NMR (125 MHz) and 'H NMR (500 MHz) data of 3-(3’,4’-

6.56) and C-1 (5¢ 167.4) and C-4; and between H-8 (54 6.65)
methelenedioxyphenyl)-2,3-epoxypropanol (1) in CDCls

and C-9 (8¢ 167.2) enabled the construction of the central

part of the molecule which comprises two amides and one Car'\tl)one (mstflt_) EH(mﬁ;‘J n HMBC cosy
carbonyl ester groups. Moreover, correlations between H-6a 1a 1o 4.23 (m) C-1°, C-2.C3 1b, 2
(34 4.04) and C-4, C-7 (3¢ 50.3), C-17 (8¢ 37.2) confirmed b 70O 387(dd9.1,38)  ClC1.C2 1a 2
the quasidimeric nature of compound with the two moieties 2 543 (d) 3.05 (@ C-1C-1°, C3 = 1a1b,3
connected to the ester group (C-4). All these NMR data and 3 85.8 (d) 4.71(d, 4.4) c-1,c-é_,g7-2,c-z 2
those of literature led to the conclusion that compound 2 is I 135.0 (s) } }
asperphenamate which was firstly isolated from Aspergillus 2 108.5 (d) 6.80 (d, 1.3) C-1’C-2,C-3 6’
flavus ¥ and then from Piptadenia gonoacantha ™" and i: ii;é ®) - -
here isolated for the firs_t time in Erythrina genus. o 5 106.2 8)) 6.77 (5) C-1'. C5,
The others compounds isolated from MEXRW were genistein 6 119.4 (d) 6.85 (d, 1.6) C-3,C-3°,C-4’ 2
(3) previously isolated from E. indica "%, daidzein (4) from _ -CHO 1011 () 5.95 (s) C4.C5°
E. crista-galli ™ and 4°, 5, 7-trihydroxy-8-prenylisoflavone
(5) from E. variegata.
Table 2: **C- and 'H-NMR data of compound 2 in CDCls
N° carbone d¢c (mult.) dn (mult., Jin Hz) HMBC COSsY
1 167.4 (s) - - -
3 54.5 (d) 4.92 (g, 6.6) C-1,C-4,C-10,C-11 2, 10a, 10b
4 171.9 (s) - - -
6a 65.4 () 454 (dd 11.3,3.2) C-4,C-7,C-17 6h, 7
b : 4.04 (dd 11.3, 4.4) C-4,C-7,C-17 6a, 7
7 50.3 (d) 4.63 (m) C-9,C-18 6a, 6b, 8, 17a, 17b
9 167.2 (s) - - -
10a 375 (1 3.29 (dd 13.8, 6.3) C-3,C-4,C-12 2,10b
b ' 3.21 (dd 13.8,7.3) C-3,C-4,C-12 2,10a
1 135.7 (s) - - -
12 128.9 (d) 7.25 (ov) 13
13 128.7 (d) 7.25 (ov) 12,14
14 127 (d) 7.29 (ov) 13,15
15 128.7 (d) 7.25 (ov) 14,16
16 128.9 (d) 7.25 (ov) 15
17a 372.() 2.99 (dd 13.8, 6.4) C-6,C-7,C-18,C-19 8,17b
b : 2.91 (dd 13.8, 8.2) C-6,C-7, C-18, C-19 8,17a
18 137.1 () - - -
19 129.3 (d) 7.48 (s) 20
20 127 (d) 7.21 (ov) 19,21
21 126.8 (d) 7.31 (ov) 20, 22
22 127 (d) 7.21 (ov) 21,23
23 129.3 (d) 7.48 (s) 22
K 133.3 () - - -
2 128.4 (d) 7.71(d, 0.9) C-1,C-3°,C-4 3
3 127.1 (d) 7.43 (1t 7.8,1.3) 2,4
4 132.4 (d) 7.50 (1t 7.8, 1.2) 3,5
5 127.1 (d) 7.43 (1t 7.5,1.3) 4,6
6 128.4 (d) 7.71(dd 8.2, 1.2) C-1,C-4,C-5° 5
1” 134.2 (s) - - -
2 127.4 (d) 7.66 (dd, 8.8,1.3) C-37,C47,C-9 3
37 129.2 (d) 7.33 (ov) 2,47
4> 131.4 (s) 7.43 (1t 7.5, 1.3) 37,57
5 129.2 (d) 7.33 (ov) 4,67
6” 127.4 (d) 7.66 (dd, 8.8, 1.3) C-47,C-5,C9 5

3-(3’,4’-methelenedioxyphenyl)-2,3-

asperphenamate
epoxypropanol
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HO O
HO O
OH o
OH
OH (®)
genistein

Antioxidant activity

Antioxidant activities of MEXRW and of compounds 1-3 and
5 were assessed using the DPPH scavenging antiradical and
ferric reduction power methods. As reported in Table 3,
MEXRW exhibited moderately a DPPH free radical
scavenging activity with an 1Cso of 4.32 mg/ml. genistein 3 is
the more active among the compounds isolated from this
extract with 1Csy of 1.96 mg/ml. Table 3 also represents the
reducing power of MEXRW and the isolated compounds. It
can be noticed that as for reducing power, compound 3
possesses the highest reducing power with a value of 0.24 +
0.02 mgAAE/mg and it is followed by compound 2 (0.21 +
0.01 mgAAE/mg). It is worthy to mention that compound 1
is more powerful in reducing power than compound 1 and
that is reverse concerning radical scavenging activity.

The reducing power is based on the ability of some products
to create bonds with a metal. The little difference observed
between the activity of compounds 1 and 3 could be due to
the fact that compound 1 contains more oxygen atoms
compared to compound 3. The isolation of 3-(3’,4’-
methelenedioxyphenyl)-2,3-epoxypropanol (1) and of
asperphenamate (2) for the first time in the genus Erythrina
shows that Erythrina plants are rich in various secondary
metabolites.

Table 3: Antioxidant activities of MEXRW and its isolated compounds

DPPH radical scavenging

Samples activity (ICsen mg/mi) FRAP (mgAAE/mg)
Compound 1 3.31 0.21+0.01
Compound 2 3.14 0.14 +0.02
Compound 3 1.96 0.24 £0.02
Compound 4 341 0.17+0.01

MEXRW 4.32 0.08 £ 0.01
Ascorbic acid 0.06 -
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