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Introduction

The genus Amanoa belongs to subfamily Phyllanthoideae 
in the Euphorbiaceae, and comprises about 15 species, 
which are spread in tropical regions of America and 
Africa (Pittier et al., 1947). In Venezuela, six are present in 
the Guayana and Amazonas regions. Amanoa almerin-
dae Leal, known by the vernacular name “reventillo”, is a 
medium-sized tree that is widespread in the Venezuelan 
Amazonas, and in the Punos region in Perú (Steyermark 
et al., 1999). According to our search, this is the second 
report on the chemical composition of Amanoa species. 
The literature shows few studies of the genus Amanoa. 
The most known studies are from Amanoa oblongifolia 
Muell., which report the isolation of terpenes and lignans 
(Fang et al., 1985; Nanayakkara et al., 1986; MacRae et al., 
1988) and its antiviral activity (Jassim & Naji, 2003). In 
the continuation of our investigation on phytochemical 
and pharmacological evaluation of the Euphorbiaceae of 
Venezuela (Suarez et al., 2003, 2004, 2005, 2006; Canelon 
et  al. 2005) we chose the species Amanoa almerindae, 
which was collected on the borders of the Sipapo River, 
Amazonas state, Venezuela. The aim of the present 

paper is to report the first phytochemical investigation 
on the aerial parts of this plant, which led to the isolation 
and structural elucidation of four triterpenes, 1, 2, 3, 7, 
the steroids, 4, 5, 6, the lignan 8 and, for first time in this 
genus, the presence of the biflavones amentoflavone 
(9), sequoiaflavone (10), and putraflavone (11), see 
Figure 1. The structures of the isolated compounds were 
established by spectroscopic analysis, mainly 1H and 13C 
using extensive 2D experiments and comparison with 
literature data. Pharmacological evaluation of Amanoa 
almerindae, which is underway in our lab, shows that 
the aqueous extract presented interesting antinocicep-
tive activity.

Materials and methods

General

NMR spectra were recorded on a Bruker AMX-500 spec-
trometer operating at 500 MHz (1H) and 125 MHz (13C), 
respectively. 1H and 13C chemical shifts (, ppm) are 
relative to residual solvent signals. MS were determined 

ISSN 1388-0209 print/ISSN 1744-5116 online © 2009 Informa UK Ltd
DOI: 10.1080/13880200902838717

Abstract
The present work describes the phytochemical investigation of the aerial parts of Amanoa almerindae Leal 
(Euphorbiaceae). After fractionation of the organic extracts, four pentacyclic triterpenes (friedelin, lupeol, 
betulin, betulinic acid), three steroids (β-sitosterol, sitostenone, daucosterol), a lignan (49-demethyl-
deoxypodophyllotoxin) and for first time in this genus the presence of the biflavones amentoflavone, 
sequoiaflavone, and putraflavone were identified. The structures of isolated compounds were established 
by spectroscopic methods and confirmed by comparison with reference samples and literature data. No 
previous phytochemical study of Amanoa almerindae has been reported, and to the best of our knowledge, 
this is the first report of biflavonoids in the Amanoa genus.

Keywords:   Euphorbiaceae; Amanoa almerindae; biflavones; triterpenes; lignan

http://www.informapharmascience.com/phb

mailto:asuarez@ciens.ucv.ve
mailto:
http://www.informa.com/doifinder/10.1080/13880200902838717


Constituents of Amanoa almerindae    497

on a Varian Saturn-2000 instrument. IR spectra were 
recorded on a Perkin Elmer 1600 Series FTIR spec-
trometer. UV spectra were measured on a Shimadzu 
UV-3101 spectrometer. Thin layer chromatograms were 
run on aluminum sheets precoated with silica gel 60 F

254
 

(20 × 20 cm, 0. 2 mm thick) or with RP-18 F
254

 from Merck. 
The visualization of the TLC plates was carried out with 
a UV lamp (254 and 366 nm) before spraying the plates 
with p-anisaldehyde in H

2
SO

4
.

Plant material

The aerial parts of Amanoa almerindae, were collected 
on the borders of the Sipapo River, Amazonas state, 

Venezuela, in May 2000. Taxonomic identification was 
made by Dr. Anibal Castillo. A voucher specimen (AC 
8989) has been deposited in the Herbarium Victor 
Manuel Ovalles (MYF) of the Faculty of Pharmacy, 
Universidad Central de Venezuela.

Extraction and isolation

The air-dried powdered leaves (100 g) were extracted 
by Soxhlet with methanol. After evaporation of the 
methanol (25.5 g), water was added and partitioned 
with hexane and with dichloromethane. Evaporation 
of the solvents at reduced pressure furnished 4.5 g of 
hexane extract, 2.4 g of dichloromethane extract and the 
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Figure 1.  Structures of compounds from Amanoa almerindae.
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residual methanol extract was 18.7 g. The stems (170 g) 
were extracted successively in a Soxhlet first with hex-
ane, then with dichloromethane, and finally with ethyl 
acetate to give, respectively, 0.53, 0.58, and 0.77 g. The 
bulk of each extract was chromatographed separately 
over Si-gel using hexane and increasing amounts of 
dichloromethane, EtOAc and then methanol. From the 
hexane extract obtained from leaves, 60 fractions (ca. 
25 mL each) were collected, which were combined on 
the basis of their profiles on TLC to give: friedelin (1) 
(27.2 mg) (Gottlieb et  al., 1985), lupeol (2) (11.2 mg) 
(Schulichin et  al., 1980), betulin (3) (12.8 mg) (Tinto 
et  al., 1992), and -sitosterol (4) (32.5 mg) (De Pascual 
et  al., 1987; Satyanarayana et  al., 1992). From the hex-
ane extract of the stems, the compounds isolated were: 
1, 3, and -sitostenone (5) (17.8 mg) (Della-Greca et al., 
1990). The dichloromethane extract obtained from the 
leaves provided, after column chromatography with 
Si-gel using dichloromethane-EtOAc and MeOH in mix-
tures of increasing polarity, the compounds daucosterol 
(6) (23.6 mg) (Kojima et al., 1990) and betulinic acid (7) 
(34.2 mg) (Schulichin et al., 1980). The methanol extract 
obtained from the leaves was subjected to column chro-
matography using C18 reverse-phase column chroma-
tography, eluted with water-acetone (80:20 -70-30) to 
give 49-demethyl-deoxypodophyllotoxin (8) (56.3 mg) 
(Hudson et al., 1989) and the biflavones: amentoflavone 
(9) (25.7 mg) (Chaabi et al., 2007), sequoiaflavone (10) 
(18.2 mg) (Li et al., 2003), and putraflavone (11) (15.9 mg) 
(Suàrez et al., 2003). The lignan 8 and the flavonoid 11 
were also obtained from the EtOAc extract of the stems.

Results and discussion

The 1H NMR and 13C NMR spectra were used to assign 
the signals corresponding to methyl, methylene, 
methine, and quaternary carbons in the structural eluci-
dation of the steroids and triterpene compounds (1–7). 
Comparison with authentic substances and literature 
data confirmed the well established structure of each 
of these metabolites, isolated from leaves and stems of 
Amanoa almerindae.

The 1H, 13C NMR, HMQC, and HMBC experiments 
were used to confirm the occurrence of 49-demethyl-
deoxopodophyllotoxin (8). All the data obtained were 

consistent with the NMR data reported for this lignan, 
which was previously isolated from Amanoa oblongifo-
lius (Fang et al., 1985). The presence of this lignan among 
the steroids and triterpenes previously described could 
be considered as a valuable chemotaxonomic marker 
for the genus.

To identify completely each one of the biflavones, 
amentoflavone (9), sequoiaflavone (10), and putrafla-
vone (11), a series of UV and NMR experiments provided 
strong supporting evidence for each of the proposed 
structures (Agrawal, 1989), which were corroborated 
with mass spectrometry and 13C NMR analysis (Table 1). 
The first report of biflavonoids in species of Amanoa, 
presented by us in this communication, may be useful 
for future chemical profiles of the genus. The occurrence 
of the biflavonoids could be considered as valuable 
chemotaxonomic markers for the genus, and this whole 
work strongly supports the placement of Amanoa within 
the spurge family, as triterpenes, steroids and biflavo-
noids are common metabolites in many of its species.
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