Iranian Journal of Pharmaceutical Research (2014), 13 (1): 143-147
Received: July 2012
Accepted: November 2013

Copyright © 2014 by School of Pharmacy
Shaheed Beheshti University of Medical Sciences and Health Services

Original Article

Isolation of Aurantiamides from Gomphrena Celosioides C. Mart
Omotayo Olutola DOsumua*, Patricia Onochab, Olusegun Ekundayob and Muhammad Alic
Department of Chemistry, University of Ilorin, Ilorin. b Department of Chemistry, University
of Ibadan, Ibadan . c H.E.J. Research Institute of Chemistry, International Center for Chemical
Sciences, University of Karachi, Karachi-75270, Pakistan.
a

Abstract
In West Africa and Nigeria in particular, many virgin plants are still waiting to be evaluated
for their medicinal importance. Claims of plants with folk medicinal applications need to be
evaluated and verified. Gomphrena celosioides (family – Amaranthaceae) is a weed grown
in lawns and the biological activity of the extract had earlier been established. In the present
study, the plant was collected, air dried, ground and soxhlet extracted with n-hexane and two
compounds were isolated from the flakes that were recovered from the n-hexane extract on
cooling. Column chromatography using 5% chloroform in n-hexane effected the separation.
The structures of the isolated compounds were elucidated by spectroscopic analysis using IR,
NMR (1H and 13C) and EI-MS. The compounds were found to be aurantiamide and aurantiamide
acetate. This is the first report of isolation of these compounds in Gomphrena celosioides.
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Introduction
Gomphrena celoisiodes belong to the
Amaranthaceae family which consists of about
120 species found in the Americas, Australia and
Indo-Malaysia, 46 species in Brazil and with
only few species in the forest in the Savanna
vegetation, napeadic and high altitude grassland
(1, 2). Many plants of this family are employed
in folk medicine for their nutritive assets and
treatment of several diseases (3, 4, 5). Brazil, in
particular has employed a number of the species
in the treatment of gastrointestinal and respiratory
disorders as well as infectious diseases (6,
7). Previous phytochemical analyses of some
species have led to isolation of hydrocarbons,
alcohols, steroids, terpenoids, ecdysteroids,
flavonoids, saponins, amino acids, butacyanins,
* Corresponding author:
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reducing sugar and ketoses (2, 4, 7-13).
Despite some phytochemical and biological
activity studies which have been performed on
certain species of the Amaranthaceae family,
the genus Gomphrena still remains poorly
studied. Gomphrena celosioides is a sprawling
herb, native to Brazil, Paraguay, Uraguay and
Argentina but has spread throughout the whole
of the tropical world. In a study by Botha and
Gerritsma-Vander (14), Gomphrena celosioides
root extract exhibited weak antibacterial
activity, while extracts of other parts were
active on nervous autonomic system of rats with
sympathetic and parasympathetic symptoms.
In our previous biological evaluation of G.
celosioides extracts, antimicrobial, anthelmintic
and cytotoxic activities were established and
also, 3-(4-hydroxyphenyl) methylpropenoate
was isolated (15, 16).
In the present paper, the isolation and
characterization of aurantiamide and its acetate
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Figure 1. Sub-structure of aurantiamide.

form from the hexane extract of Gomphrena
celosioides are reported and this is the first report
of the isolation of these compounds from the
plant.

magnetically equivalent while the others were
not due to exhibition of conformational rigidity
imposed on the molecule by intramolecular
hydrogen bonding of the methylene group (17).
The diasterotopic methylene protons signal
adjacent to hydroxyl was observed at δ4.03
(1H, dd, J = 7.2, 6.4 Hz) and 4.50(1H, dd, J =
8.29, 5.38 Hz) (sub-structure (a)). The signals at
δ4.61 (1H, m) and 4.19 (1H, dd, J = 4.28, 4.03)
were assigned to methine proton next to the
diasterotopic methylene.
The 100 MHz 13C NMR spectra showed the
presence of two carbonyl (δ167.4 and 167.2) in
addition to three methylenes (δ65.4, 37.6 and 37.3)
and two methines (δ54.5 and 50.3). The δ65.4
was for primary alcohol and the homonuclear
correlation between the diastereotropic protons
adjacent to hydroxyl group at δ4.01 (δC 65.4,
HMQC) with a multiplet (1H) at δ4.61 which
in turn revealed a correlation with another
diastereotropic benzylic proton at around δ2.90,
thus confirming the sub-structure (a). Another
benzylic diastereotropic proton at δ 3.20 was
revealed by COSY to correlate with proton at
δ 4.92 (H). The down field shift of this proton
supports sub-structure (b). The presence of a
benzoyl group was strongly supported by the m/z
105 in the MS, giving the sub-structure (c).

Results and Discussion
The dried whole plants were extracted by
Soxhlet with n-hexane and this resulted in flaky
crystals floating on top of the solvent on cooling.
The floating crystals were collected and washed
several times with n-hexane. The TLC of the
dissolved crystals showed two spots which
lead to column chromatographic separation on
silica gel with 5% chloroform in n-hexane (see
Experimental). This resulted in isolation of
aurantiamide and its acetate.
Aurantiamide (1)
C25H26O3N2 showed a pseudo molecular ion
peak at 384.3057 due to loss of water molecule.
Actual molecular mass (M+ 402.0239, calc.
402.1804). It is a neutral compound with no
characteristic UV absorption. Its IR spectra (KBr)
showed the presence of amide carbonyl (3400
cm-1, 1650 and 1639 cm-1) and mono-substituted
phenyl moieties (1570, 755 and 720 cm-1) (17).
The 1H NMR (CDCl3) showed the presence of
these groups with –CONH- signals at δ6.61 (1H,
d, J = 7.5 Hz) and δ6.52 (1H, d, J = 7.5 Hz). The
methylene group signals were between δ2.90
and 3.45. The 15 aromatic protons in a benzoyl
(between δ7.48 – 7.68) with 3H producing
multiplet and 2H producing doublet of doublet
with J = 7, 2 Hz; Two benzyl of five protons
in each group showing absorption at δ7.20 and
7.39, br. One pair of the methylene protons are

Aurantiamide acetate (2)
colourless needle like crystals with a molecular
ion peak m/z at 444.3016 for C27H28O4N2 (calc;
444.2205) by mass spectrometry. Its IR spectra
indicated the presence of an ester carbonyl
group (1735 cm-1) and amide groups (3410,
1670, 1653 and 1645 cm-1), whose presence was
also supported by two protons signals (δ6.73
144
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Figure 2. Sub-structure for aurantiamide acetate.

and 5.96) in the 1H NMR and by two amide
carbon signals (δ167.1 and 170.2) in the 13C
NMR spectra. The homonuclear correlation
2D COSY (1H - 1H) experiments indicated
the partial structures (d) and (e) together with
unsubstituted benzoyl groups at δ7.23 - 7.70.
The acetyl was also determined through singlet
methyl at δH 2.02 ppm and its HMBC with
carbonyl carbon δC 170.2 ppm. The presence of
these unsubstituted benzoyl and benzyl groups
were also confirmed by the intense fragment
ions at m/z 105 (87%) and 91 (10%) respectively.
The 13C NMR spectra of aurantiamide acetate
gave 27 signals due to two amide carbons, acetyl
carbons (δ20.8 and 170.7), 18 aromatic carbons,
three methylene carbons (δ37.5, 38.4 and 64.6),
two methine carbons (δ49.5 and 54.9). Signal
assignments were confirmed by a 2D- long range
CH correlation (COLOG) experiment (18).
The substitution of each group was
confirmed by EI mass spectra, in which the
fragment peaks at m/z 221 (21%) and 252 (35%)
resulting in bond cleavage at either side of
the central carbonyl group was observed. The
above spectral data confirmed the structure of
(2) as shown below.

at 70 eV using JOEL-MS route (Direct probe)
and EI-MS were used for the mass spectroscopy.
Plant material
Gomphrena celosioides C. Mart was collected
fresh from the premises of Abdulsalami Abubakar
Graduate Hall, University of Ibadan, Nigeria. The
identity was authenticated by Mr. Felix I. Usong
of Forestry Research Institute of Nigeria, (FRIN)
and Ibadan, where a specimen copy with voucher
number FHI106429 was deposited.
Extraction and isolation
Air-dried coarsely powdered whole plant
(1.5 Kg) was percolated with hot n-hexane (5
L) for 12 h at regulated temperature of 40-50
o
C. Whitish flakes were obtained floating on the
n-hexane extract after cooling. The white flakes
were collected and washed several times with
n-hexane. The crystals were dissolved, spotted
and developed on TLC. TLC on n-hexane/CHCl3
showed two spots. Column chromatographic
separation effected with 5% CHCl3 in n-hexane
afforded compounds 1 (12 mg) and 2 (17 mg).
Aurantiamide (1)
White amorphous solid, mp 186-188 oC.
IR (KBr) νmax cm-1: 3440 (OH, NH), 1639
(-CON), 722 (monosubstituted phenyl).
1
H NMR (400 MHz, CDCl3), δ(ppm): 6.61
(1H, d, J = 7.50 Hz, H-3), 6.51 (1H, d, J = 7.50
Hz, H-6), 4.03 (1H, dd, J = 7.21, 6.44 Hz, H-1a),
4.05 (1H, dd, J = 8.29, 5.38 Hz, H-1b), 4.61 (1H,
m, H-2), 4.19 (1H, dd, J = 4.28, 4.03 Hz, H-5),
3.20 (2H, m, H-8), 2.91 (2H, m, H-9), 7.20 –
7.68(15H, m, Ar-H).
13
C NMR (100 MHz, CDCl3), δ(ppm): 65.4(C-

Experimental
General methods
IR spectra were recorded on a Pelkin Elmer
spectrometer model 983 with KBr discs. The
1
H (400 MHz), 13C (100 MHz) and 2D NMR
spectra were recorded on Bruker WP200SY
spectrometer. Chemical shifts, δ are in ppm
with TMS as the internal standard. Coupling
constants, J were given in Hz. MS was obtained
145
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Figure 3. Structures of aurantiamide and aurantiamide acetate.

Conclusions

1), 50.3(C-2), 167.4(C-4), 54.5(C-5), 167.2(C-7),
37.3(C-8), 37.6(C-9), 126.8-137.2 (Ar-C).
EI-MS: m/z (rel. int.): 77(14) [C6H5]+,
91(17) [C7H7]+, 105(87) [C6H5CO]+, 129(5)
[C6H5CH = NH2]+, 131(8) [C6H5CH =
CHCO]+, 224(47) [C6H5CO-NH-CHCH2Ph]+,
252(72)
[C6H5CONHCH(CO)CH2C6H5]+,
293(12) [M-(MeCO2H + C6H5CH2)]+, 353(4)
[M-C6H5CH]+, 384(7) [M-H2O]+. The fragments
m
/z 134(4) [C6H5CH2CH = CHOH]+, and 311(8)
[M-C6H5CH2]+, are indicative of the presence of
the corresponding amide.

Gomphrena celosioides contain aurantiamides
and its acetate. These compounds have proved to
be active against microorganism even at very low
concentrations (19). This finding has supported
the use of this plant in folk medicine for treatment
of gastrointestinal, respiratory or infectious
diseases. Trial test of these compounds for antitumor and insecticidal property should be studied
since the plant extracts has earlier shown positive
cytotoxicity against brine shrimp (16).
Acknowledgements

Aurantiamide acetate (2)
colourless needle like crystal, mp 183-184 oC
(uncorr.)
IR (KBr) νmax (cm-1): 3440 (NH), 1735 (CO2),
1639 (NHC = O)
1
H NMR (400 MHz, CDCl3), δ(ppm): 2.05
(3H, s, H-2”), 3.04 (1H, dd, J = 8.55, 13.68, H-8),
3.18 (1H,dd, J = 5.99, 13.68, H-9), 3.81 (1H,dd, J
= 4.27, 11.12, H-1b), 3.91 (1H, dd, J = 5.13, 11.12,
H-1a), 4.74 (1H, ddd, J = 5.99, 8.55, = 7.68, H-2),
5.96 (1H, d, J = 8.55, H-3), 6.73 (1H, d, J = 7.69,
H-6), 7.05-7.69 (15H, m, Ar-H).
13
C NMR (100 MHz, CDCl3), δ(ppm): 37.5
(C-1), 49.5 (C-2), 169.2 (C-4), 48.4 (C-5), 170.7
(C-7), 37.3(C-8), 37.6(C-9), 174.2 (C-1”), 20.7(C2”), 126.7 - 157.1 (Ar-C).
EI-MS m/z (rel. int.): 76.9(27.7) [C6H5]+,
91(10.4) [C7H7]+, 105(89) [C6H5CO]+, 120(3.5)
[C6H5CH = NH2]+, 131(5.5) [C6H5CH = CHCO]+,
224(17) [PhCONHCHCH2Ph]+, 252(19) [224 +
CO]+.

The corresponding author is grateful to
University of Ilorin for the staff development
award which allowed him to carry out this
research at University of Ibadan, Nigeria. Also,
appreciation is expressed to HEJ, Karachi,
Pakistan for the spectra analyses.
References
(1) Siqueira JC. Phytogeography of Brazillian
Amaranthaceae. Pesquisa Botanica (1994) 95: 5-21.
(2) Vieira CCJ, Mercier H, Chu EP and FigueiredoRibeiro RCL. Bajaj YPS. Biotechnology in Agriculture
and Forestry. Springer-Verlag (1994) 257-270.
(3) Macedo AF, Barbosa NC, Esquibel MA, Souza MM
and Cechiel V. Pharmacological and phytochemical
studies of callus culture extracts from Alternanthera
brasiliana. Pharmazie (1999) 54: 776-777.
(4) Pomolio AB, Sola GA, Mayer AM and Rumi SL.
Antitumor and cytotoxic screen of 5,6,7-trisubstituted
flavones
from
Gomphrena
martiana.
J.

146

Isolation of Aurantiamides from Gomphrena Celosioides C. Mart

Ethnopharmacol. (1994) 44: 25-33.
(5) Siqueira JC. Importancia alimenticia e medicinal das
Amaranthaceae do Brazil. Acta. Bio. Leopoldensia
(1987) 9: 5-22.
(6) Pomolio AB, Buschi CA, Tomes CN and Viable AA.
Antimicrobial constituents of Gomphrena martiana
and Gomphrena boliviana. J. Ethnopharmacol. (1992)
36: 155-161.
(7) Buschi CA and Pomilio AB. Comparative studies on
Gomphrena species. Anales. de la Asociacion Quimica
Argentina (1983) 71: 319-325.
(8) Savchenko T, Whiting P, Sarkar SD and Dinan
L. Ecdysteroids from Gomphrena haageana
(Amarantaceae). Biochem. Sys. Ecol. (1998) 24: 177178.
(9) Buschi CA and Pomilio AB. Isorhammetin
3-O-robinobioside from Gomphrena martiana. J. Nat.
Prod. (1982) 45: 557-559.
(10) Buschi CA and Pomilio AB. Terpenoids, flavonoids
and protoalkaloids from Gomphrena boliviana. Anales
de la asociacion Quimica Argentina (1982) 70: 855861.
(11) Buschi CA, Pomilio AB and Gros EG. A new flavone
from Gomphrena martiana. Phytochem. (1979) 18:
1249-1250.
(12) Buschi CA, Pomilio AB and Gros EG. New methylated
flavones from Gomphrena martiana. Phytochem.
(1980) 19: 903-904.
(13) Buschi CA, Pomilio AB and Gros EG. 5,6,7-

Trisubstituted flavones from Gomphrena martiana.
Phytochem. (1981) 20: 1178-1179.
(14) Botha S and Gerritsma-Vander LM. Pharmacochemical
study of Gomphrena celosioides (Amaranthaceae).
Suid-Afrikaanse Tydskrif vir Naturwetenskap en
Tegnologie (1986) 5: 40-45.
(15) Onocha PA, Ajaiyeoba EO, Dosumu OO and Ekundayo
O. Phytochemical screening and biological activities of
Gomphrena celosioides C. Mart extracts. J. Nigerian
Soc. Experiment. Biol. (2005) 5: 59-65.
(16) Dosumu OO, Idowu PA, Onocha PA and Ekundayo O.
Isolation of 3-(4-hydroxyphenyl) methylpropenoate
and bioactivity evaluation of Gomphrena celosioides
extracts. Exper. Clin. Sci. Int. online j. adv. Sci. (2010)
9: 173-180.
(17) Banerji A and Ray R. Aurantiamides: a new class
of modified dipeptides forms Piper aurantiacum.
Phytochem. (1981) 20: 2217-2220.
(18) Wahidula S, D’Souza L and Kamat SY. Dipeptides
from the red alga, Acantophora spicifera. Phytochem.
(1991) 30: 3323-3325.
(19) Ferreira EO, Salvador MJ, Pral EMF, Alfier SC,
Ito IY and Dias DA. A new heptasubstituted (E)aurone glucoside and other aromatic compounds
of Gomphrena agrestis with biological activity. Z.
Naturforsch. (2004) 59: 499-505.
This article is available online at http://www.ijpr.ir

147

Journal alert and more ...
Visit http://www.ijpr.ir
or
http:// ijpr.sbmu.ac.ir

