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ABSTRACT KEYWORDS
A new ceramide, droogmansiamide (1), was isolated from methanolic Erythrina droogmansiana;
extract of roots wood of Erythrina droogmansiana, with eight known Ceramide;
compounds namely 3-(3’,4’-methylenedioxyphenyl)-2,3-epoxypropanol Radical scavenging;
(2), erythrinasinate A (3), erythrinasinate B (4), abyssinone-1V-4'- Antibacterial.

methylether (5), erythrabyssin (6), phaseollidin (7), 4’-
methoxylicoflavanone (8) and abyssinone-V-4'-methylether (9) respec-
tively from methanolic extract of roots wood and EtOAc extract of roots
bark of the same plant. Their structures were elucidated using spectro-
scopic methods (MS, NMR and IR) and by comparison with some data
found in literature. Free radical scavenging (DPPH) and antibacterial
potentials of extracts and compounds were also evaluated in this work.
For radical scavenging, results showed that it is phaseollidin (7) which is
responsible of radical scavenging potential in the ethyl acetate extract of
roots barks with value of 1.31 mg/ml; for antibacterial, one of the tested
compounds abyssinone-1V-4'-methylether (5) exhibited antibacterial ac-
tivities against two strains: Providencia stuartiiATCC 29916 and
Enterobacter aerogenes ATCC 13048 with MIC values of 25ug/ml.
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INTRODUCTION tochemical studies have been carried out on more

than 80 speciesof thisgenus. These numerous stud-

The genus Erythrina (Leguminosae) has more ies have revealed that members of this genus are
than 110 species¥, growing in tropical regions of richinavariety of secondary metaboliteswhich are
America, Africaand Asia. Pharmacological andphy- mostly phenolic and alkaloidg?. In the same way,
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most of the compoundsisolated from Erythrina spe-
cies showed antimicrobial, anti-inflammatory,
antiplasmodial, antioxidant and anticancer activi-
ties?. Inthiswork, we reported isolation and struc-
tura elucidation of a new ceramide (1) alongside
eight known compounds: 3-(3%,4’-
methylenedioxyphenyl)-2,3-epoxypropanol (2),
erythrinasinate A (3), erythrinasinate B (4)1,
abyssinone-1V-4'-methylether (5)1, erythrabyssin
(6)[, phaseollidin (7)®, 4’-methoxylicoflavanone
(8)® and abyssinone-V-4'-methylether (9)1*9 from
methanolic extract of rootswood and EtOA c extract
of rootsbark of E. droogmansiana. In addition, radi-
cal scavenging potential of methanolic, ethyl acetate
extracts and of compounds 2, 5, 6, 7, 9 using DPPH
as free radical, and antibacterial activity using
Mueller Hinton Broth (MHB) by micro-dilution
method*¥ of compounds 1, 2 and 5 were also evalu-
ated.

EXPERIMENTAL

General experimental procedure

Bruker spectrometer with tetramethylsilane
(TMS) as standard (*H NMR (500 MHz) and C
NMR (125 MHz)). Mass spectra (EI-M S) were per-
formed onaJEOL M SRoute spectrometer. TLC was
made out on pre-coated silica gel on aluminum
sheets. Silica gel (E. Merck, 230-400 mesh) and
Sephadex LH-20 were used for column chromatog-
raphy. Optical density wasread usingan APADA V-
1100 spectrophotometer; Electro-thermal 9100 ap-
paratus was used for the melting point.

Plant material

The plant (roots barks and roots wood) was col -
lected (stem bark and root bark) and identified with
the help of abotanist of the National Herbarium of
Cameroon by comparison to aknown specimen de-
posited in the fore mentioned Herbarium under
voucher number N0.4261/SRFK. Extraction and iso-
lation

Extraction of roots barks powder of the plant
was carried out by maceration at room temperature
for at least 48 hours with solvent renewal in order
of increasing polarity (ethyl acetate and methanol)
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while the roots wood was percolated.

For roots wood, the concentrated crude metha-
nol extract (60 g) obtained after evaporation of sol-
vent was subjected to silicagel column chromatog-
raphy using el ucting solvents system hexane-EtOAc
and EtOAc-MeOH with increasing polarity to give
5 fractions (S-S;)which were regrouped based on
their TLC profils. During elution of the main col-
umn, compounds 1 (30 mg) and 2 (15 mg) were ob-
tained at hexane-EtOA ¢ (65:35) and (90:10) respec-
tively.

For root bark, 100 g of ethyl acetate extract was
subjected to column chromatography, using agradi-
ent solvent system of hexane, hexane-EtOAc, EtOAC-
MeOH inincreasing polarity to give 7 fractions (S -
S,) regrouped on the basis of TLC. S, (25g) was
separated by successive column chromatography
using hexane, hexane- EtOAc. Thisoperationled to
theisolation of compounds 3 (22 mg), 4 (15mg), 5
(25 mg) and 6 (35 mg) 9 (200 mg) at hexane-EtOAC
(95:05); hexane-EtOAc (90:10) and hexane-EtOAC
(85:15) respectively. The purification of the frac-
tion S, (19) obtained at Hexane-EtOAc (90:10) from
the main column, through Sephadex LH 20 CC
yielded 7 (80 mg) and 8 (35 mg).

Droogmansiamide(1)

White amorphous powder.

MP: 140-143°C

UV (MeOH-CH.CL): & (nm) (log ¢): 217
(1.99).

IR (KBr): 3736, 3334, 3219, 2920, 2850, 1620,
1541, 1465, 680 cm*

'HNMR, *CNMR and HMBC: TABLE 1.

HR-EI-MS: 653.5894 (100) (calcd. 653.5893
for C,;H,,NO,, [M]").

40° 79
Biological activities
Freeradical scavenging assay

The DPPH assay was carried out as described
by Nyaa*? with slight modifications. Briefly, avol-
ume 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.
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The percentage inhibition was calculated using the
formula:
(DO dpph — DO sample)X 100
IC,,= DO dpph
The concentration of the extract or compound
that exhibits 50% of discoloration (IC50) was esti-
mated.

Antibacterial assay

Microorganisms

Compounds were tested against a panel of mi-
croorganism including seven bacterial strains
(Enterobacter aerogenes ATCC 13048, Enterococ-
cus faecalisATCC 10541,Klebsiella pneumonia
ATCC 11296, Pseudomonas aeruginosa ATCC
27853, Pseudomonas aeruginosa ATCC 01,
Providencia stuartiiATCC 29916 and Saphylococ-
cusaureus ATCC 25922) and six isolates (Escheri-
chia coli, Shigellaflexeneri, Salmonella paratyphi
A, Salmonella paratyphi B, Klebsiella pneumonia
and Saphylococcus aureus). The isolates (micro-
organisms) were obtained from Centre Pasteur of
Yaounde, Cameroon, whilethereference strainswere
obtained from American Type Culture Collection
(ATCC). The strains and isolates were grown at
35°C and maintained on nutrient agar. The bacterial
cell suspension was prepared at 1.5 x 108 colony
forming units per mL (CFU/ml) following the
McFarland 0.5 turbidity standard.

Broth micro-dilution method

Minimum inhibitory concentrations (MICs) were
determined using Mueller Hinton Broth (MHB) by
micro dilution method!®!. A twofold serial dilution
of the compounds (100-0.005 pg/ml) was performed
inatotal volume of 200 ul/well. A negative control
(5%, v/v aqueous DM SO, medium and inoculum)
and positive control (5%, v/v agueous DM SO, me-
dium, inoculum and water-sol uble antibiotics) were
included. Each well of 96-well sterile microplate
received the test substance at the different concen-
trations and bacterial suspension (100 pl) in MHB.
The plates were covered and incubated at 35¢°C
for 18 h. Bacterial growth was monitored colori-
metrically using p-iodonitrotetrazolium chloride
(INT). Viable bacteria change the yellow dye of p-
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iodonitrotetrazolium violet to apink color. MIC val-
ues are recorded as the lowest concentration of the
substancethat completely inhibited bacterial growth
that is, the solution in the well remained clear after
incubation with INT. Minimum bactericidal concen-
trations (MBCs) were determined by plating 10 pl
from each negativewe | and from the positive growth
control on Mueller Hinton Agar. MBCs were de-
fined as the lowest concentration yielding negative
subcultures. Theexperimentswere performedin trip-
licate. Amoxicillin, ciprofloxacin and gentamicin at
the concentration ranging between 128 and 0.062
pg/ml served as positive control.

RESULTSAND DISCUSSION

Methanolic extract of the roots wood and ethyl
acetate extracts of barks of roots of E.
droogmansiana were subjected to many VLC on
silicagel. Thistreatment led to theisolation of nine
compoundsof variousclasses (Figure 1). The struc-
tures of these compounds were elucidated using
spectroscopic methods (MS, NMR and IR) and by
comparison with some data found in the literature.
2D NMR techniques (COSY, HSQC and HMBC)
were aso used.

Droogmansiamide (1) was obtained as white
powder. The analysis of its spectra particularly the
HR-EI-M S (m/z=653.5894) and NMR corresponds
tothemolecular formulaC, H,,NO,comprising two
Insaturations.

The*HNMR spectrum indi cated five character-
istic signals of oxymethylene, oxymethines and
methines related to nitrogen protons respectively at
3.8(1H, dd, J=5.5and 10.5Hz, H-14); 3.72 (1H, d,
J=4.5and 10.5Hz, H-1b); 3.54 (1H, m, H-3); 3.53
(1H, dd, J= 2,5 and 5.5 Hz, H-4), 4,04 (1H, dd, J
=3.6and 7.2 Hz, H-2") and 4.10 (1H, q, J= 4.5 Hz,
H-2). The same spectrum also showed at 5.41 (2H,
m, H-19) aolefenic proton signal; at 0.88 (6H, t, J=
6.8 Hz, H-23 and H-16’) a signal corresponding to
methyl protons and severa methylene protons be-
tween 1.27 and 1.36 ppm. This foregoing informa-
tion suggests that the droogmansiamide could be a
sphingolipid. The B*CNMR spectrumindicated char-
acteristicsignalsat 175.9 ppm corresponding to the
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TABLE 1: 'H (500 MHZ2), *C (125 MHz) NMR and HMBC data of compound 1 in CDCI -MeOH

Position dc(in ppm) du(in ppm) HMBC
la 3.80(dd, J=5.5and 10.5 Hz
b 61.0 3.72((d, J=45and 105 Hz)) 23
2 515 4.10(d, J=4.5H2z) 1/3/4/1
3 75.5 3.54 br 1/2/4/5
4 72.2 3.53(dd, J=2.5and 5.5 Hz) 2/3/1
5 329 1.42 12/11
: e
7 29.8 1.27 (ov)
8-10 29.5 1.27 (ov)
11 29.7 1.27 (ov)
12-17 29.6 1.27 (ov)
18 318 1.27 (ov)
19 130.6 5.41 (m) 21
20 129.7 5.41 (ov) 21
21 325 2.01 (ov) 15/16
22 32.9 1.69 (ov)
23 22.6 1.26 (ov)
24 139 0.88(t,J=6.8Hz) 17/18/21
r 175.9
2 71.9 4.04 (dd, J=3.6and 7.2 Hz) 1/3°14°
3 343 115;)((%\\//)) 1/2°/14°
4 29.6 1.26 (ov)
5 29.3 1.26 (ov)
6-7 29.5 1.26 (ov)
8-9 29.6 1.26 (ov)
10-12’ 29.7 1.26 (ov)
13’ 318 1.26 (ov)
14 25.2 1.42 (ov)
15’ 22.6 1.26 (ov)
16 13.9 0.88(t, J=6.8Hz) 15°/14°/13°/12°

amide carbonyl, at 75.6; 72.3 and 71.9 ppm corre-
sponding to oxymethines carbons, at 61.1 ppm cor-
responding to oxymethylene carbon at 51.6 ppm cor-
responding to a methine attached to nitrogen atom
and at 130.7 and 129.7 of olefenic carbons. All the
signals described above are characteristic of
sphingolipids or more particularly of a ceramide
(TABLE).

The HMBC spectrum showed the correlation
(Figure 3: HMBC correlations) between H-19, H-
24 and C-21 which indicate that ol efenic proton and
methyl protonsareclose. Thelength of thefatty chain

was determined by the characteristic ions peaks
(Figure 2: fragmentation peak) at: m/z 339
[CH,(CH,),,(CH),(CHOH),]*, 383
[CH,(CH,) (CH),(CHOH),CHCH,OH]*, 439
[CH,(CH,)(CH),(CHOH),CONHCHCH,OH]* and
225 [CH,(CH,) ,(CHOH)]". This spectra also con-
firmed the position of the double bond by ion peak
at m'z= 83 [CH,(CH,),(CH),]. Trans bound was
shown to be trans due to the presence of signals at
31.8 and 32.5 with are characteristic of trans
ceramide’®4, The fragment at m/z =439 which is
not common to several ceramides confirmed the pro-
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Figure 1 : Sructures of compounds isolated from Erythrina droogmansiana
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Figure 2 : Fragmentations of compound 1

posed. Thestructures of the other isolated compounds — acetate extracts, methanolic extracts of roots barks
were established by comparison of their spectral data  and of stem barks, and of someisolated compounds
with those reported in literature. (2, 5, 6, 7 and 9) was evauated (TABLE 2). For

The free radical scavenging potential of ethyl extracts, ethyl acetate extract of roots barks wasthe
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Figure 3 : HMBC correlations

TABLE 2 : Freeradical scavenging data

Samples CDso (mg/ml)
Ascorbic Acid 0,063
EAEXRB 1,30
EAEXSB 1,62
MExRB 3,70
MExSB 4,33
Compound 2 3,31
Compound 5 2,18
Compound 6 1,31
Compound 7 1,30
Compound 9 14,32

EAEXRB: ethyl acetate extract of roots bark; EAExSB: ethyl acetate extract of stem barks, MEXRB: methanolic extract of roots

barks, MExSB: methanolic extract of stem barks

most activewith discol oration value of 1.30 mg/ml.
For compounds, compound 7 isthemost activewith
discoloration value of 1.31 mg/ml and its value is
near of thevalueof itsextract. Dueto thefact that it
has synergy in extract, we could say that compound
7 is the one which is the more responsible of this
moderate freeradical scavenging in the plant.
Compounds 1, 2 and 5 weretested for their anti-
bacterial activity. Their MIC and MBC are shown
in TABLES 3. Compounds 1 and 2 did not exhibit
antibacterial activity against the tested bacteria.
Compound 5 which showed activity, inhibited the
tested bacteria with MICs ranging from 25-50 g/
ml for the isolates and Gram-negative, 25-100 pg/
ml for the strains and Gram-positive. E. aerogenes
ATCC 13048, P. stuartii ATCC 29916 and S. aureus
were the most sensitive (MIC = 25 pg/ml). E.
faecalisATCC 10541 was the least sensitive (MIC
= 100 pg/ml). The reference antibiotic compound
ciprofloxacine exerted a higher inhibition on the
tested bacterial (MIC = 0.125-128 ug/ml) than the
compounds. However, theinhibitory activity of com-
pound 5 against E. aerogenes ATCC 13048 and P.

stuartii ATCC 29916 (MIC = 25 ug/ml) was better
than that of ciprofloxacin (MIC = 32-128 pg/ml).
Theactivity of pure compound wasclassifiedassig-
nificant when (MIC < 10 pg/ml), as moderate when
(10 <MIC £ 100 pg/ml) and as weak when (MIC >
100 pg/ml)i*3. Compound 5 showed amoderatein-
hibitory activity against the bacteria tested. The
MBC/MIC ratio for al the tested bacteriavaried
between one (1) and four (4) for the compound 5.
According to Marmonier (1990)1*¢, pure compounds
exerted two types of activities: a bacteriostatic
(MBC/MIC > 4) and bactericida activity (MBC/
MIC < 4).

Flavonoids have been reported to possess anti-
bacterial propertied8. MIC values of this class
of secondary metabolites showed that Gram-nega-
tive and Gram-positive bacteria had a comparable
susceptibility. This suggests that its mode of action
is not related to the cell wall composition. Fla-
vonoids may play arole in intercalation or hydro-
gen bonding with the stacking of nucleic acid bases
and that this may explain the inhibitory action on
DNA and RNA synthesig®®. Flavonoids can also
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. Compounds Ref_er ence
Bacteria Par ameters Antibiotic
1 2 5 Ciprofloxacine
Gram-negative
E. coli MIC — — — 1
MBC — — — 1
MBC/MIC — — — 1
E. aerogenes ATCC13048 MIC — — 25 32
MBC — — 50 32
MBC/MIC — — 2 1
K. pneumonia ATCC 11296 MIC — — — 1
MBC — — — 1
MBC/MIC — — — 1
K. pneumonia MIC — — — 0.25
MBC — — — 0.25
MBC/MIC — — — 1
P. stuartiiATCC 29916 MIC — — 25 128
MBC — — 100 128
MBC/MIC — — 4 1
P. aeruginosa ATCC 27853 MIC — — — 1
MBC — — — 16
MBC/MIC — — — 16
P. aeruginosa ATCCO1 MIC — — — 1
MBC — — — 32
MBC/MIC — — — 32
S. flexneri MIC — — 50 0.25
MBC — — — 1
MBC/MIC — — — 4
S. paratyphi A MIC — — 50 0.125
MBC — — — 0.5
MBC/MIC — — — 4
S. paratyphi B MIC — — 50 0.5
MBC — — — 2
MBC/MIC — — — 4
Gram-positive
E. faecalis ATCC 10541 MIC — — 100 4
MBC — — — 16
MBC/MIC — — — 4
S.aureusATCC 25922 MIC — — 50 8
MBC — — — 16
MBC/MIC — — — 2
S. aureus MIC — — 25 8
MBC — — 100 8
MBC/MIC — — 4 1

—:>100 ug/ml for the compounds and >128 ug/ml for the reference antibiotic
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reduce membrane fluidity of bacterial cellg?? and
interfere with energy metabolism(?Y.

CONCLUSION

The present study showed that Erythrina genus
is arich in various classes of secondary metabo-
lites. This study also showed that asliterature men-
tioned it, flavonoids have much biological potential
such as antimicrobial. It isfor the first time to iso-
late ceramide skeleton on Erythrina genus.

ACKNOWLEDGEMENTS

The authors are grateful to the “Fonds National
de la RechercheScientifique (FNRS) Belge” for a
fellowship to TTA inthe Laboratory of Pharmacog-
nosy, University of Liege, Belgiumand totheThird
World Academy of Sciences (TWAS) for afellow-
ship offered toAJPat the Laboratory of Natural Prod-
uct ISBN Karachi Pakistan.

REFERENCES

[1] C.C.N.Fillay, A.K.Jiger, D.A.Mulholland, Van
Standen; Cyclooxygenaseinhibiding and anti-bacte-
rial activities of South African Erythrina species,
J.Ethno.Pharmacoal., 74, 231-237 (2001).

[2] R.T.R.Magjinda, C.W.W.Cornelius, F.J.Bernard;
Bioactive non-alkaloidal constituents from the ge-
nus Erythrina. Nat.Prod.Chem., 32, 821-853 (2005).

[3] T.T.Xenia, T.V.F.Florecitade Guzman, M.A.Anng;
Phytochemical analysisand hemodynamic actions
of Artemisia vulgaris LClin.Hemor, Microcircul.,
23,167-175 (2000).

[4] 1.Phongsak, R.Thitima, PSouwalak, S.Apichart;
A.C.Fuscacarpans, New pterocarpans from the
stems of Erythrina fusca Fitoterapia, 81, 518-523
(2010).

[5] JWandji; Contribution to the phytochemical study
of one medicinal plant : Erythrina senegalensis
(Fabaceae)3" cycle Doctorate Thesis, Yaoundé-
Cameroun, 88 (1987).

[6] N.Minkyun, J.Junpil, D.Njamen, J.T.Mbafor,
Z.T.Fomum, B.Y.Kim, W.K.Oh, J.S.Ahn; Protein
tyrosine phosphate-1 B activity of isoprenylated fla-
vonoids isolated from Erythrina mildbraedii,
J.Nat.Prod., 69, 1572-1576 (2006).

—==> [yl| Paper

[7] T.Rukachaisirikul, P.Innok, N.Aroonreck,
W.Boonamnuaylap, S.Limrangsun, C.Boonyon,
U.Woonjina, Suksamram; Antibacteria pterocarpans
from Erythrina subumbrans, J.Ethno.Pharm.. 110,
171-175 (2007).

[8] W.Watjen, A.Kulawik, A.K.Suckow Schiniker,
Y.Chovolou, R.Roh-Rig, S.Ruhl, A.Kampkotter,
J.Addae-Kyereme, C.W.Wright, C.M.Passreiter;
Pterocarpansphaseallin and neorautenol isolated from
Erythrinaaddisoniaeinduce apotopic cell death ac-
companied by inhibition of ERK phosphorylation,
Toxicology, 242, 71-79 (2007).

[9] K.Sunil, SPAnup, A.K.Saxena, R.A.Vishwakarma,

A.Ali, S.Bhushan; The anticancer potential of fla-

vonoids isolated from stem bark of Erythrina

suberosathrough induction of apoptosisand inhibi-
tion of STAT signaling pathway in human leukemia

HL-60 cells, Chemico-Biology Interact, 205, 128-

137 (2013).

A.Yenesew, J.O.Midiwo, M.Miessner,

M .Heydenreich, M.G.Peter; Two

prenylatedflavonones from stem bark of Erythrina

burtti Phytochemistry, 48, 1439-1443 (1998).

F.Salie, PFK.Eagles, H.M.J.Leng; Preliminary an-

timicrobial screening of four South African

Asteraceae species. J.Ethnopharmacal., 52, 27-33

(1996).

T.L.B.Nyaa, L.Barboni, L.Tapondjou,

J.D.Tamokou, J.R.Kuiate, PTane, H.J.Park; NMR

assignment and anti mi crobi al/anti oxidant activitiesof

1B-hydroxyeuscaphic acid from seeds of

Butyrospermumparkii, Nat.Prod.Sci., 15, 76-82

(2009).

D.Tazoo, K.Krohn, H.Hussain, S.F.Kouam,

E.Dongo; A new cerebroside and new ceramidefrom

leaves of Laporteaovalifolia, Z, Naturforsch, 62b,

1208-1212 (2007).

Z.A.Kakam, H.Hidayat, E.Dongo, S.F.Kouam,

B.Schulz, K.Krohn; Camerooemide A: a new

ceramide from Helichrysumcameroonense

Journ.Asian.Nat.Prod.Res., 12, 629-633 (2010).

V.Kuete; Potential of cameroonian plants and de-

rived products against microbial infections: A Re-

view, PlantaMedica, 932-943 (2010).

[16] A.A.Marmonier; Introductionaux techniquesd’étude
desantibiotiques, Bactériologie medicale, Techniques
usuelles, Ed.Dain, Paris, 227-236 (1990).

[17] T.PT.Cushnie, A.J.Lamb; Antimicrobial activity of
flavonoids, Int.JAntimicrob.Agen., 26, 343-356
(2005).

[10]

[1]

[12]

[13]

[14]

[19]

————, Natural Products
A Tudian Yournal



20 Chemical congtituentsfrom Erythrina droogmansiana (Fabaceae), radical scavenging NPAIJ, 12(1) 2016

Full Paper e
[18] M.Cowan; Plant products as antimicrobial agents, [21] T.PT.Cushnie, A.J.Lamb; Detection of galangin-in-

Clin.Microbiol.Rev., 12, 564 (1999). duced cytopl asmi cmembrane damage in Staphylo-
[19] A.Mori, C.Nishino, N.Enoki, S.Tawata; Antibacte- coccus aureus by measuringpotassium loss, J
rial activity and mode of action of plant flavonoids Ethnopharmacaol ., 101, 243-248 (2005).

against Proteus vulgaris and Staphylococcus
aureusPhytochemistry, 26, 2231-2234 (1987).

[20] H.Tsuchiya, M.linuma; Reduction of membraneflu-
idity by antibacterial sophoraflavanone G isolated
from Sophoraexigua.Phytomedicine, 7, 161-165
(2000).

Natural Products
b Dudian ﬂoawﬂ/




