


 
 

 
 
 
 
 
 

 
 
 

INFORMATION FOR AUTHORS 
 
Full details of how to submit a manuscript for publication in Natural Product Communications are given in Information for Authors on our Web site 
http://www.naturalproduct.us. 
 
Authors may reproduce/republish portions of their published contribution without seeking permission from NPC, provided that any such republication is 
accompanied by an acknowledgment (original citation)-Reproduced by permission of Natural Product Communications. Any unauthorized reproduction, 
transmission or storage may result in either civil or criminal liability. 
 
The publication of each of the articles contained herein is protected by copyright. Except as allowed under national “fair use” laws, copying is not permitted by 
any means or for any purpose, such as for distribution to any third party (whether by sale, loan, gift, or otherwise); as agent (express or implied) of any third 
party; for purposes of advertising or promotion; or to create collective or derivative works.  Such permission requests, or other inquiries, should be addressed 
to the Natural Product Inc. (NPI). A photocopy license is available from the NPI for institutional subscribers that need to make multiple copies of single 
articles for internal study or research purposes.  
 
To Subscribe:  Natural Product Communications is a journal published monthly. 2015 subscription price: US$2,595 (Print, ISSN# 1934-578X); US$2,595 
(Web edition, ISSN# 1555-9475); US$2,995 (Print + single site online); US$595 (Personal online). Orders should be addressed to Subscription Department, 
Natural Product Communications, Natural Product Inc., 7963 Anderson Park Lane, Westerville, Ohio 43081, USA. Subscriptions are renewed on an annual 
basis. Claims for nonreceipt of issues will be honored if made within three months of publication of the issue.  All issues are dispatched by airmail throughout 
the world, excluding the USA and Canada.  

NPC Natural Product Communications

 
EDITOR-IN-CHIEF         
 

DR. PAWAN K AGRAWAL           
Natural Product Inc.  
7963, Anderson Park Lane, 
Westerville, Ohio 43081, USA 
agrawal@naturalproduct.us 

 
EDITORS 
 

PROFESSOR ALEJANDRO F. BARRERO 
Department of Organic Chemistry, 
University of Granada, 
Campus de Fuente Nueva, s/n, 18071, Granada, Spain 
afbarre@ugr.es 
 

PROFESSOR ALESSANDRA BRACA  
Dipartimento di Chimica Bioorganicae Biofarmacia, 
Universita di Pisa, 
via Bonanno 33, 56126 Pisa, Italy 
braca@farm.unipi.it  
 

PROFESSOR DE-AN GUO 
State Key Laboratory of Natural and Biomimetic Drugs, 
School of Pharmaceutical Sciences, 
Peking University, 
Beijing 100083, China 
gda5958@163.com 
 

PROFESSOR YOSHIHIRO MIMAKI 
School of Pharmacy, 
Tokyo University of Pharmacy and Life Sciences, 
Horinouchi 1432-1, Hachioji, Tokyo 192-0392, Japan 
mimakiy@ps.toyaku.ac.jp 
 

PROFESSOR STEPHEN G. PYNE 
Department of Chemistry 
University of Wollongong 
Wollongong, New South Wales, 2522, Australia 
spyne@uow.edu.au 
 

PROFESSOR MANFRED G. REINECKE 
Department of Chemistry, 
Texas Christian University, 
Forts Worth, TX 76129, USA 
m.reinecke@tcu.edu 
 

PROFESSOR WILLIAM N. SETZER 
Department of Chemistry 
The University of Alabama in Huntsville 
Huntsville, AL 35809, USA 
wsetzer@chemistry.uah.edu 
 

PROFESSOR YASUHIRO TEZUKA 
Faculty of Pharmaceutical Sciences  
Hokuriku University  
Ho-3 Kanagawa-machi, Kanazawa 920-1181, Japan  
y-tezuka@hokuriku-u.ac.jp 
 

PROFESSOR DAVID E. THURSTON  
Institute of Pharmaceutical Science  
Faculty of Life Sciences & Medicine  
King’s College London, Britannia House 
7 Trinity Street, London  SE1 1DB, UK  
david.thurston@kcl.ac.uk 

ADVISORY BOARD 
 

Prof. Viqar Uddin Ahmad 
Karachi, Pakistan 
 

Prof. Giovanni Appendino 
Novara, Italy 
 

Prof. Yoshinori Asakawa 
Tokushima, Japan 
 

Prof. Roberto G. S. Berlinck 
São Carlos, Brazil 
 

Prof. Anna R. Bilia 
Florence, Italy 
 

Prof. Maurizio Bruno 
Palermo, Italy 
 

Prof. César A. N. Catalán 
Tucumán, Argentina 
 

Prof. Josep Coll  
Barcelona, Spain 
 

Prof. Geoffrey Cordell  
Chicago, IL, USA 
 

Prof. Fatih Demirci 
Eskişehir, Turkey 
 

Prof. Ana Cristina Figueiredo 
Lisbon, Portugal 
 

Prof. Cristina Gracia-Viguera 
Murcia, Spain 
 

Dr. Christopher Gray 
Saint John, NB, Canada 
 

Prof. Dominique Guillaume 
Reims, France 
 

Prof. Duvvuru Gunasekar 
Tirupati, India 
 

Prof. Hisahiro Hagiwara 
Niigata, Japan 
 

Prof. Tsukasa Iwashina 
Tsukuba, Japan 
 

Prof. Leopold Jirovetz 
Vienna, Austria 
 

Prof. Vladimir I Kalinin 
Vladivostok, Russia 
 

Prof. Phan Van Kiem 
Hanoi, Vietnam 
 
 

 

Prof. Niel A. Koorbanally 
Durban, South Africa 
 

Prof. Chiaki Kuroda 
Tokyo, Japan 

 

Prof. Hartmut Laatsch 
Gottingen, Germany 
 

Prof. Marie Lacaille-Dubois  
Dijon, France 
 

Prof. Shoei-Sheng Lee  
Taipei, Taiwan  
 

Prof. Imre Mathe  
Szeged, Hungary 
 

Prof. M. Soledade C. Pedras 
Saskatoon, Canada 
 

Prof. Luc Pieters  
Antwerp, Belgium 
 

Prof. Peter Proksch  
Düsseldorf, Germany 
 

Prof. Phila Raharivelomanana 
Tahiti, French Polynesia 
 

Prof. Luca Rastrelli 
Fisciano, Italy 
 

Prof. Stefano Serra  
Milano, Italy 
 

Prof. Monique Simmonds  
Richmond, UK 
 

Dr. Bikram Singh 
Palampur, India 
 

Prof. John L. Sorensen 
Manitoba, Canada 
 

Prof. Johannes van Staden 
Scottsville, South Africa 
 

Prof. Valentin Stonik  
Vladivostok, Russia 
 

Prof. Winston F. Tinto 
Barbados, West Indies  
 

Prof. Sylvia Urban 
Melbourne, Australia 
 

Prof. Karen Valant-Vetschera 
Vienna, Austria 
 

 

HONORARY EDITOR 
 

PROFESSOR GERALD  BLUNDEN 
The School of Pharmacy & Biomedical Sciences, 

University of Portsmouth, 
Portsmouth, PO1 2DT U.K. 

axuf64@dsl.pipex.com 



 
 

New Flavonol Glycoside from the Leaves of Ventilago africana  
 
Diane Patricia Apie Gossana,b, Abdulmagid Alabdul Magid*,a, Philomène Akoua Yao-Kouassib, Damien  
Le Faucheura, Antoine Ahibo Coffyb, Dominique Harakatc and Laurence Voutquenne-Nazabadiokoa  
 
aICMR-UMR CNRS 7312, Groupe Isolement et Structure, Campus Sciences, Bat. 18, BP 1039,  
51687 Reims Cedex 2, France 
 

bLaboratoire de Chimie Organique Biologique, 01 BPV 34 Abidjan 01, Université Félix-Houphouët Boigny  
d’Abidjan-Cocody, Côte d’Ivoire 
 

cICMR-UMR CNRS 7312, Service Commun d’Analyses, Campus Sciences, Bat. 18, BP 1039,  
51687 Reims Cedex 2, France 
 
abdulmagid.alabdulmagid@univ-reims.fr (A. Alabdul Magid) 
 
 

Received: June 21st, 2015; July 30th, 2015 
 

 
  
A new flavonol diglycoside, rhamnocitrin-3-O-α-L-rhamnopyranosyl-(1→6)-β-D-galactopyranoside, was isolated from the leaves of Ventilago Africana, in 
addition to 11 known flavonoids. Their structures were determined by spectroscopic methods including 1D- and 2D-NMR, and HR-ESI-MS analysis. The 
isolated compounds were evaluated for their antioxidant activity by using DPPH radical-scavenging assay. Compounds 4, 7-9 have discrete to good antioxidant 
potential with EC50 values ranging from 20.9 to 40.4 µM, compared with ascorbic acid (EC50 60 µM) used as positive control.  
 
Keywords:  Ventilago africana, Rhamnaceae, Flavonoids; DPPH free radical scavenging activity. 
 
 
 
Ventilago africana Exell is a liane with a thick, soft, woody stem 
belonging to the family Rhamnaceae [1]. It is distributed in 
evergreen forests, especially marshy sites and mangroves, from 
Guinea-Bissau to Nigeria, and across the Congo basin to Uganda 
and Angola [2]. V. africana has been used in traditional medicine 
for the treatment of dysmenorrhea and as a febrifuge [2]. Previous 
chemical studies of the genus Ventilago have shown the presence of 
a variety of anthraquinones, naphthoquinones, quinones, and 
benzisochromanquinones [3]. In the course of our search for 
interesting bioactive substances in nature, the 80% aqueous 
methanol extract of the leaves of V. africana was investigated. As a 
result, a new flavonol diglycoside was identified, together with 
eleven known flavonoids. Free radical scavenging activities of the 
isolated compounds are also described in this paper. 
 
The n-BuOH-soluble fraction of the 80% MeOH extract of the 
leaves of V. africana was separated by a combination of chromato-
graphic methods to obtain a new flavonol diglycoside 1, in addition 
to eleven known compounds (2-12) (Figure 1). Compounds 2-12 
were elucidated as kaempferol-3-O-α-L-rhamnopyranosyl-(1→6)-β-
D-glucopyranoside (2) [4], kaempferol-3-O-(2,6-di-O-α-L-
rhamnopyranosyl-β-D-glucopyranoside (3) [5], kaempferol-3-O-α-
L-rhamnopyranosyl-(1→6)-β-D-galactopyranoside (4) [6], 
rhamnocitrin-3-O-α-L-rhamnopyranosyl-(1→6)-β-D-glucopyrano- 
side (5) [6], rhamnocitrin-3-O-(2,6-di-O-α-L-rhamnopyranosyl-β-D-
glucopyranoside (6) [7], quercetin (7) [8], quercetin-3-O-α-L-
rhamnopyranosyl-(1→6)-β-D-glucopyranoside (8) [9], quercetin-3-
O-(2,6-di-O-α-L-rhamnopyranosyl-β-D-glucopyranoside (9) [9], 
rhamnetin-3-O-α-L-rhamnopyranosyl-(1→6)-β-D-glucopyranoside  
 (10) [10], isorhamnetin 3-O-α-L-rhamnopyranosyl-(1→6)-β-D-
glucopyranoside (11) [10], and rhamnazin-3-O-α-L-rhamno-
pyranosyl-(1→6)-β-D-glucopyranoside (12) [11]. To the best of our 
knowledge, this is the first report of flavonoids in the genus 
Ventilago. 
 
Compound 1 was isolated as an amorphous, yellow powder, and its 
molecular formula was determined to be  C28H32O15 by HR-ESI-MS  
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Figure 1: Chemical structure of compounds 1-12, isolated from V. africana.  

 
from the ion at m/z 631.1636 [M + Na]+ (C28H32O15Na, calcd 
631.1639). The UV spectrum revealed absorption bands at 266 and 
346 nm, suggesting a flavonol skeleton. The 1H and 13C NMR 
spectra of 1 comprised resonances corresponding to aromatic and 
glycosidic protons and carbons, and an OCH3 (C 56.5; H 3.92). 
Four aromatic doublets corresponded to H-6 [H 6.38 (1H, J = 
1.1Hz)], meta-coupled with H-8 [H 6.65 (1H, J = 1.1 Hz)] on the A 
ring, and to H-2, H-6 [H 8.14 (2H, J = 8.0 Hz)], ortho-coupled 
with H-3,H-5 [H 6.92 (2H, J = 8.0 Hz)] on the B ring. Full 
identification of the aglycone was finally achieved by 2D-NMR 
spectroscopy. The HMBC correlation between H 3.92 (OCH3) and 
δc 167.5 (C-7) placed the OCH3 at C-7 of the aglycone, which led 
to the rhamnocitrin structure (7-methoxy 3,5,4'-trihydroxy-flavone) 
[7]. Furthermore, two anomeric proton resonances corresponding to 
O-linked sugars were displayed in the 1H NMR spectrum as two 
doublets at H-1″ 5.10 (d, J = 7.8 Hz) and H-1″' 4.54, J = 1.2 Hz. 
Based on the results of acid hydrolysis of the flavonoids mixture, 
the magnitudes of their J1,2 coupling constants and the analysis of 
1D and 2D-NMR data, the sugar units were elucidated as -D-
galactopyranose (H-1″ 5.10; C-1″ 105.3) and α-L-rhamnopyranose 
(H-1″ 4.54; C-1″' 101.9) [12]. The β-D-gal was characterized by the 
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large coupling constants JH-1,H-2 and JH-2,H-3 (> 7.8 Hz) and the small 
coupling constant JH-3,H-4 (3.3 Hz), whereas the α-L-rha was 
characterized by the small coupling constants JH-1,H-2 (1.2 Hz) and 
its methyl group at δH-6 1.20 (d, J = 6.0 Hz) and δC-6 18.0. The 
glycosidic linkage was established by the HMBC correlations 
between H-1″ 5.10 and δC 135.8 (C-3) and between H-1″' 4.54 and 
C-6″ 67.5, indicating that the galactose unit was located at C-3 of 
the aglycone and the rhamnose unit was attached to C-6 of 
galactose. Thus, 1 was characterized as rhamnocitrin-3-O-α-L-
rhamnopyranosyl-(1→6)]-β-D-galactopyranoside. 
 
In order to assess the antioxidative properties of 1-12, the radical 
scavenging activity of these compounds on DPPH was measured. 
According to the results, summarized in Table 1, compounds 4, 7, 8, 
and 9 exhibited a good antioxidant potential (EC50 values ranging 
from 20.9 to 40.4 µM) compared with ascorbic acid, which was 
used as a positive control (EC50 60 µM) (Table 1). 
 

Compounds 7-10 were found to be active, which indicated that the 
di-OH substitution at 3 and 4 of the B-ring is particularly 
important to the antiradical activity of a flavonoid. Compounds 2 
and 4 shared a common aglycone mono-OH substituted in the B-
ring. The only difference was the nature of the disaccharide chain 
linked at C-3, rha-(16)-glc- (2) and rha-(16)-gal- (4), 
suggesting that the galactose might contribute to the antioxidant 
activity.  
 
Table 1: DPPH radical scavenging activity of compounds 1-12.  
 

Compds EC50 ± S.D. (µM)  Compds EC50 ± S.D. (µM)
1 -a 8 40.2 ± 0.7 
2 -a 9 36.5 ± 0.6 
3 -a 10 65.5 ± 1.9 
4 40.4 ± 0.9 11 -a 
5                  -a 12                -a 
6 -a Ascorbic acidb 60.2 ± 1.2 
7 20.9 ± 0.5   

a 50% inhibition not achieved at the concentration of 200 µg/mL. b Used as a positive control. 

 
Comparison of the antioxidant activity of compounds 1 with 4 and 8 
with 10 indicated that the methoxy group at C-7 in 1 or 10 
decreased activity. The free 3-OH was also found to be important 
for antioxidant activity by comparison of the antioxidant activity of 
8 (3-OH) with 11 (3-OCH3). The same result was found by 
comparison of activity of 10 and 12. Thus, the hindrance effect 
(methoxy groups at C-7 and/or C-3), the nature of the saccharide 
chain linked at C-3, and the B ring OH substitution (4-OH or 3,4-
di-OH) in the flavonoid structures are determinant in the scavenging 
of free radicals. 
 
Experimental 
 

General: NMR, Bruker Avance DRX III 500; HR-ESI-MS, 
Micromass Q-TOF micro instrument; Optical rotations, Perkin-
Elmer 341 polarimeter; UV, Shimadzu UV-2450 spectrophotometer 
in MeOH; TLC, pre-coated silica-gel 60 F254; CC,  Kieselgel 60 
(63-200 mesh) or LiChroprep RP-18 (40-63 µm); Flash 
chromatography, Grace Reveleris system with dual UV and ELSD 
detection equipped with a 12g RP-C18 column. The mobile phase 
was water and methanol with a flow rate of 30 mL/min and the 
effluents were monitored at 205, 225, 250, and 360 nm. HPLC was 
performed on a Dionex apparatus equipped with an ASI-100 
autosampler, an Ultimate 3000 pump, a diode array detector UVD 
340S and a Chromeleon software. RP-C18 column (Phenomenex 
250x15 mm, Luna 5µ) was used for semi preparative HPLC with a 
binary gradient eluent (H2O (pH 2.4 with TFA); MeCN) and a flow 
rate of 6 mL/min; the chromatogram was monitored at 205, 225, 
250, and 350 nm. Absorbance values in the DPPH free radical 

scavenging assay were read on a Fluostar omega microplate reader 
(BMG labtech).  
 
Plant material: The leaves of V. africana were collected in 
Adiopodoumé, Ivory Coast, in January 2011. A voucher specimen 
(Aké-Assi-21254) has been deposited in the herbarium of the 
National Center of Floristics of FHB University of Cocody (Ivory 
Coast). 
 
Extraction and isolation: The powdered dry leaves of V. africana 
(800 g) were percolated with 14 L of 80% MeOH. After methanol 
evaporation and concentration to 2 L, the aqueous residue was 
successively partitioned with light petroleum, CH2Cl2, and n-BuOH. 
The n-BuOH extract (43.8 g) was subjected to Diaion HP20 
macroporous adsorbent resin CC using a MeOH-H2O gradient (25, 
50, 75, and 100% MeOH) to yield fractions I-IV, successively. 
Fraction II (9.7 g) was subjected to RP-C18 CC with a gradient 
system of MeOH-H2O (25-45% MeOH) to afford 12 fractions (B1-
B12). Further purification of B4 (0.42 g) (eluted with MeOH-H2O, 
3:7) by RP-C18 chromatography using a MeOH-H2O gradient (6:4-
7:3) and then by semi-prep HPLC (14% MeCN) afforded 
compounds 9 (rt 10.9 min, 9 mg), 8 (rt 11.9 min, 10 mg), and 3 (rt 
14.0 min, 19 mg). Further purification of B7 (0.61 g) (eluted with 
MeOH-H2O, 35:65) by RP-C18 chromatography using a MeOH-
H2O gradient (5:5-6:4) and then by semi-prep HPLC using a binary 
gradient (16-20% MeCN in 30 min) yielded compounds 4 (rt 16.5 
min, 5 mg), 2 (rt 17.5 min, 26 mg), and 11 (rt 20.4 min, 4 mg). 
Fraction III (12 g) was subjected to silica gel VLC eluted 
successively with CHCl3-MeOH-H2O (95:5:0, 9:1:0, 85:15:0, 8:2:0, 
75:25:0, 7:3:0.5) to yield fractions C1-C6. Fraction C2 (0.28 g) was 
further separated by RP-C18 CC eluted with a gradient of 
MeOH:H2O (4:6-8:2) to afford 16 mg of 13 and 33 mg of 7. 
Fraction C4 (0.84 g) was further purified by RP-C18 flash 
chromatography using a binary gradient (30-80% MeOH in 60 min) 
and then by semi-prep HPLC (27-32% MeCN in 50 min) to afford 
compound 5 (rt 12.5 min, 11 mg). Fraction C6 (1.1 g) was further 
purified by RP-C18 VLC and then by semi-prep HPLC (24-26% 
MeCN in 50 min) to yield compounds 6 (rt 11.1 min, 12 mg) and 12 
(rt 13.3 min, 8 mg) or isocratic elution with 14% MeCN to give 
compounds 10 (rt 13.8 min, 10 mg) and 1 (rt 21.3 min, 11 mg). 
 
Rhamnocitrin-3-O-α-L-rhamnopyranosyl-(1→6)]-β-D- 
galactopyranoside (1) 
[α]D: -27.2 (c 0.13, MeOH). 
UV/Vis λmax (MeOH) nm (Abs.): 266 (0.58), 348 (0.50). 
1H NMR (500 MHz, MeOH-d4): 1.20 (1H, d, J = 6.0 Hz, H-6"'), 
3.30 (1H, t, J = 9.4 Hz, H-4"'), 3.42 (1H, dd, J = 10.3-6.1 Hz, H-6"), 
3.51 (1H, dd, J = 9.4-3.2 Hz, H-3"'), 3.54 (1H, m, H-5"'), 3.56 (1H, 
dd, J = 9.0-3.3 Hz, H-3"), 3.60 (1H, dd, J = 3.2-1.2 Hz, H-2"'), 3.64 
(1H, brdt, J = 6.1 Hz, H-5"), 3.74 (1H, dd, J = 10.3-5.5 Hz, H-6"), 
3.79 (1H, d, J = 3.2 Hz, H-4"), 3.82 (1H, dd, J = 9.0-7.8 Hz, H-2"), 
3.92 (3H, s, 7-OMe), 4.54 (1H, d, J = 1.2 Hz, H-1"'), 5.10 (1H, d,    
J = 7.8 Hz, H-1"), 6.38 (1H, s, H-6), 6.65 (1H, s, H-8), 6.92 (2H, d, 
J = 8.0 Hz, H-3',5'), 8.14 (2H, d, J = 8.0 Hz, H-2',6'). 
13C NMR (125 MHz MeOH-d4): 18.0 (CH3, C-6"'), 56.5 (7-OCH3), 
67.5 (CH2, C-6"), 69.7 (CH, C-5"'), 70.2 (CH, C-4"), 72.1 (CH,     
C-2"'), 72.3 (CH, C-3"'), 73.0 (CH, C-2"), 73.9 (CH, C-4"'), 75.0 
(CH, C-3"), 75.4 (CH, C-5"), 93.3 (CH, C-8), 99.2 (CH, C-6), 101.9 
(CH, C-1"'), 105.3 (CH, C-1"), 106.5 (C, C-10), 116.2 (CH, C-3',5'), 
122.6 (C, C-1'), 132.6 (CH, C-2',6'), 135.8 (C, C-3), 158.5 (C, C-9), 
159.7 (C, C-2), 162.0 (C, C-4'), 163.8 (C, C-5), 167.5 (C, C-7), 
179.8 (C, C-4).         
HR-ESI-MS: m/z [M + Na+] calcd for C28H32O15Na: 631.1639;  
found: 631.1636. 
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Acid hydrolysis: Acid hydrolysis of the n-BuOH soluble fraction 
was realized as previously described [13]. Briefly, 1 g was refluxed 
with 50 mL of 2M HCl for 4 h. After extraction with ethyl acetate 
(3 x 30 mL), the aqueous layer was evaporated to furnish the 
monosaccharide residue (300 mg). Three sugars were identified as 
D-glucose, D-galactose and L-rhamnose by comparison with 
authentic samples on TLC and by measurement of the optical 
rotation of each purified sugar. 
 
DPPH free radical scavenging assay: The scavenging activity of 
isolated compounds against DPPH was investigated by 
spectrophotometric methodology, as previously described [13]. 
Briefly, 5 µL of either the standard or sample solutions (dissolved 
in DMSO) was mixed with 95 µL of DPPH solution (158 µM, 
dissolved in absolute EtOH). After mixing gently and incubating for 

30 min at 37°C, the optical density was measured at  515 nm. The 
percentage of absorbance inhibition at  515 nm was calculated 
using the following equation: % inhibition [(Abcontrol - 
Absample)/Abcontrol] × 100. DPPH solution in EtOH was used as a 
control. The curve of the % scavenging activity against the 
concentration of sample was prepared by the MSExcel based 
program to obtain the EC50. All the tests were conducted in 
triplicate. The experimental data were expressed as mean  standard 
deviation. 
 
Acknowledgments - The authors are grateful to CNRS, Conseil 
Régional Champagne Ardenne, Conseil Général de la Marne, and 
Ministry of Higher Education and Research (MESR), and to the 
PlANET CPER project for financial support. 

 

References 

[1]  Evrard C. (1960) Rhamnaceae. In Flore du Congo Belge et du Ruanda-Urundi Spermatophytes. Volume IX, Institut National pour l’Étude 
Agronomique du Congo Belge (INEAC), Bruxelles, 446. 

[2]  Burkill HM. (1985) The Useful Plants of West Tropical Africa. The trustees of the Royal Botanical Garden, Kew, UK. 
[3]  Lin LC, Chou JC, Kuo YC. (2001) Cytotoxic principles from Ventilago leiocarpa Journal of Natural Products, 64, 674-676. 
[4]  Pawlowska AM, Camangi F, Bader A, Braca A. (2009) Flavonoids of Zizyphus jujube L. and Zizyphus spina-christi (L) Wild (Rhamnaceae) fruits. 

Food Chemistry, 112, 858-862.  
[5]  Merina JA, Kesavan D, Sulochana D. (2011) Isolation and antihyperglycemic activity of flavonoid from flower petals of Opuntia stricta. 

Pharmaceutical Chemistry Journal, 45, 1-2.  
[6]  Yasukawa K, Takido M. (1987) A flavonol glycoside from Lysimachia mauritiana. Phytochemistry, 26, 1224-1226.  
[7] Wang, SS, Zhang XJ, Que S, Tu GZ, Wan D, Cheng W, Liang H, Ye J, Zhang QY. (2012) 3-Hydroxy-3-methylglutaryl flavonol glycosides from 

Oxytropis falcata. Journal of Natural Products, 75, 1359-1364.  
[8]  Hyeok J, Ku CH, Baek NI, Kim SH, Hee WP, Kim DK. (2004) Phytochemical constituents from Diodia teres. Archives of Pharmacal Research, 

27, 40-43.  
[9]  Kite GC, Stoneham CA, Veitch NC. (2007) Flavonol tetraglycosides and other constituents from leaves of Styphnolobium japonicum 

(Leguminosae) and related taxa. Phytochemistry, 68, 1407-1416.  
[10]  Nawwar MA, El Sissi HI, Baracat HH. (1980) The flavonoids of Phragmites australis flowers. Phytochemistry, 19, 1854-1856.  
[11]  Harput US, Saracoglu I, Ogihara Y. (2004) Methoxyflavonoids from Pinaropappus roseus. Turkish Journal of Chemistry, 28, 761-766.  
[12] Agrawal PK. (1992) NMR spectroscopy in the structural elucidation of oligosaccharides and glycosides. Phytochemistry, 31, 3307-3330. 
[13]  Bendaikha S, Gadaut M, Harakat D, Alabdul Magid A. (2014) Acylated flavonol glycosides from the flower of Elaeagnus angustifolia L. 

Phytochemistry, 103, 129-136. 







Natural Product Communications Vol. 10 (11) 2015 
Published online (www.naturalproduct.us) 

 
 

Volatile Constituents from the Flowers of Spathodea campanulata from the Venezuelan Andes 
Silvana Villarreal, Deisy Jaimez, Sindy Moreno, Luis B. Rojas, Alfredo Usubillaga and María Rodríguez    1999 

 

Composition and Variability of the Essential Oil of the Flowers of Lavandula stoechas from Various Geographical Sources 
Salvatore La Bella, Teresa Tuttolomondo, Giacomo Dugo, Giuseppe Ruberto, Claudio Leto, Edoardo M. Napoli,  
Angela Giorgia Potortì, Maria Rita Fede, Giuseppe Virga, Raffaele Leone, Eleonora D’Anna and Mario Licata    2001 
 

Antioxidant and Anti-inflammatory Activities of Essential Oil and Extracts of Piper miniatum 
Wan Mohd Nuzul Hakimi Wan Salleh, Mohd Fariz Kammil, Farediah Ahmad and Hasnah Mohd Sirat    2005 
 

Potential Skin Regeneration Activity and Chemical Composition of Absolute from Pueraria thunbergiana Flower  
Do-Yoon Kim, Kyung-Jong Won, Dae-Il Hwang, Seok Won Yoon, Su Jin Lee, Joo-Hoon Park, Myeong Sik Yoon, Bokyung Kim and  
Hwan Myung Lee            2009 
 

Composition, in vitro Cytotoxicity, and Anti-mildew Activities of the Leaf Essential Oil of Machilus thunbergii from Taiwan 
Yu-Chang Su, Kuan-Ping Hsu, Shu-Ching Li and Chen-Lung Ho        2013 



Natural Product Communications Vol. 10 (11) 2015 
Published online (www.naturalproduct.us) 
 
Original Paper             

 

Spasmolytic Activity of Carvone and Limonene Enantiomers  
Damião Pergentino de Sousa, Rafael Ferreira Mesquita, Luciano Augusto de Araújo Ribeiro and Julianeli Tolentino de Lima  1893 
 

New Glycosides and Trypanocidal Metabolites from Vangueria edulis 
Shaymaa M. M. Mohamed, Khaled M. Elokely, Enaam Y. Bachkeet, Soad A. L. Bayoumi, Vincenzo Carnevale, Michael L. Klein,  
Stephen J. Cutler and Samir A. Ross          1897 
 

Constituents of the Stem of Nauclea orientalis  
Phan Thi Anh Dao, Tran Le Quan and Nguyen Thi Thanh Mai        1901 
 

Deodarone Isomers in Cedrus atlantica Essential Oils and Tar Oils 
Anne Marie Nam, Ange Bighelli, Mohamed Ghanmi, Badr Satrani, Joseph Casanova and Félix Tomi     1905 
 

A New Trinor-guaiane Sesquiterpene from an Indonesian Soft Coral Anthelia sp.   
Novriyandi Hanif, Anggia Murni, Marie Yamauchi, Masahiro Higashi and Junichi Tanaka     1907 
 

A New Cytotoxic Gymnomitrane Sesquiterpene from Ganoderma lucidum Fruiting Bodies 
Pham Thanh Binh, Dimitri Descoutures, Nguyen Hai Dang, Nguyen Phuong Dai Nguyen, and Nguyen Tien Dat    1911 
 

A New Isocyanosesquiterpene from the Nudibranch Phyllidiella pustulosa 
Takahiro Jomori, Takahiro Shibutani, Peni Ahmadi, Toshimasa Suzuka and Junichi Tanaka     1913 
 

Antimicrobial Diterpenes from Azorella Species Against Gram-Positive Bacteria 
Viviana Donoso, Mitchell Bacho, Solange Núñez, Juana Rovirosa, Aurelio San-Martín and Sergio Leiva    1915 
 

A Novel Norclerodane Diterpenoid from the Roots of Croton crassifolius 
Zhan-Xin Zhang, Hui-Hong Li, Gai-Xia Fan, Zheng-Yu Li, Le-Le Dong, Hong-Yu Li and Dong-Qing Fei    1917 
 

Production of Triterpenoid Sapogenins in Hairy Root Cultures of Silene vulgaris 
Yeon Bok Kim, Darwin W. Reed and Patrick S. Covello        1919 
 

Extraction and Isolation of Antineoplastic Pristimerin from Mortonia greggii (Celastraceae) 
Luis Alberto Mejía-Manzano, Bertha A. Barba-Dávila, Janet A. Gutierrez-Uribe, Edgardo J. Escalante-Vázquez and Sergio O. Serna-Saldívar 1923 
 

Bioassay-guided Isolation of Antiproliferative Triterpenoids from Euonymus alatus Twigs 
Hee Rae Kang, Hee Jeong Eom, Seoung Rak Lee, Sang Un Choi, Ki Sung Kang, Kang Ro Lee and Ki Hyun Kim   1929 
 

Two New Triterpenoidal Saponins from Roots of Pachystela msolo  
Roland N. Ache, Turibio K. Tabopda, Samuel O. Yeboah and Bonaventure T. Ngadjui      1933 
 

The Influence on LPS-Induced ROS Formation in Macrophages of Capelloside A, a New Steroid Glycoside from the  
Starfish Ogmaster capella 
Natalia V. Ivanchina, Alla A. Kicha, Timofey V. Malyarenko, Anatoly I. Kalinovsky, Ekaterina S. Menchinskaya, Evgeny A. Pislyagin 
and Pavel S. Dmitrenok           1937 
 

Steroidal Saponins from the Mesocarp of the Fruits of Raphia farinifera (Arecaceae) and their Cytotoxic Activity 
Léon A. Tapondjou, Kristina J. Siems, Stefan Böttger and Matthias F. Melzig       1941 
 

Bromotyrosine Alkaloids with Acetylcholinesterase Inhibitory Activity from the Thai Sponge Acanthodendrilla sp. 
Natchanun Sirimangkalakitti, Opeyemi J. Olatunji, Kanokwan Changwichit, Tongchai Saesong, Supakarn Chamni,  
Pithi Chanvorachote, Kornkanok Ingkaninan, Anuchit Plubrukarn and Khanit Suwanborirux     1945 
 

Ircinal E, a New Manzamine Derivative from the Indonesian Marine Sponge Acanthostrongylophora ingens 
Mousa AlTarabeen, Georgios Daletos, Weaam Ebrahim, Werner E. G. Müller, Rudolf Hartmann, Wenhan Lin and Peter Proksch  1951 
 

Ruta graveolens Extracts and Metabolites against Spodoptera frugiperda 
Benjamín A. Ayil-Gutiérrez, Jesús M. Villegas-Mendoza, Zuridai Santes-Hernández, Alma D. Paz-González, Maribel Mireles-Martínez,  
Ninfa M. Rosas-García and Gildardo Rivera  `        1955 
 

A New Isoflavone Apioglucoside from the Roots of Dalbergia spinosa  
Raja Radha , Vairathevar Sivasamy Vasantha and Kasi Pitchumani        1959 
 

Antioxidant and α-Glucosidase Inhibitory Properties and Chemical Profiles of Moroccan Propolis 
Milena Popova, Badiaa Lyoussi, Smail Aazza, Dulce Antunes, Vassya Bankova and Graça Miguel     1961 
 

A Novel Acylated Anthocyanin with a Linear Trisaccharide from Flowers of Convolvulus althaeoides 
Luis Cabrita            1965 
 

Bioactive Xanthones from Cratoxylum cochinchinense  
Achara Raksat, Tawanun Sripisut and Wisanu Maneerat         1969 
 

A New 3-Prenyloxypsoralen from the Raw Fruits of Aegle marmelos and its Cytotoxic Activity 
Widchaya Radchatawedchakoon, Suthep Bamrungsuk, Siriporn Namwijit, Nuttapon Apiratikul, Uthai Sakee and Boon-ek Yingyongnarongkul 1973 
 

New Gallotannin and other Phytochemicals from Sycamore Maple (Acer pseudoplatanus) Leaves  
Lu Zhang, Zong-cai Tu, Tao Yuan, Hang Ma, Daniel B. Niesen, Hui Wang and Navindra P. Seeram     1977 
 

Three New Chlorinated Cyclopentenols, Palmaenols A and B and Palmaetriol, from the Discomycete Lachnum palmae 
Yuka Tanabe, Takunori Matsumoto, Tsuyoshi Hosoya, Hiroshi Tomoda, Motoo Shiro and Hideyuki Shigemori    1981 
 

Prebiotic Effects of Agave salmiana Fructans in Lactobacillus acidophilus and Bifidobacterium lactis Cultures 
Adriana Castro-Zavala, Bertha I. Juárez-Flores, Juan M. Pinos-Rodríguez, Rosa E. Delgado-Portales, Juan R. Aguirre-Rivera and  
Francisco Alcocer-Gouyonnet           1985 
 

Synergy Effects of Three Plant Extracts on Protection of Gastric Mucosa 
Caihui Wang, Wen Su, Xingli Su, Guojun Ni, Tao Liu and Yi Kong       1989 
 

Aloe arborescens Extract Protects IMR-32 Cells against Alzheimer Amyloid Beta Peptide via Inhibition of Radical Peroxide  
Production 
Maria Elisabetta Clementi, Giuseppe Tringali, Doriana Triggiani and Bruno Giardina      1993 

 

Volatile Constituents of Three Piper Species from Vietnam 
Le D. Hieu, Tran M. Hoi, Tran D. Thang and Isiaka A. Ogunwande       1997



Natural Product Communications 
2015 

Volume 10, Number 11 
 

Contents 
 

Re-Discovery of the Plant Kingdom as a Valuable Source of Novel Drugs 
(Guest Editor: Francesco Epifano) 

 
Original Paper             

 
Antimicrobial Activity of neo-Clerodane Diterpenoids isolated from Lamiaceae Species against Pathogenic and  
Food Spoilage Microorganisms 
Petko Bozov, Tania Girova, Natalia Prisadova, Yana Hristova and Velizar Gochev      1797 
Study of an Acid-Free Technique for the Preparation of Glycyrrhetinic Acid from Ammonium Glycyrrhizinate in  
Subcritical Water 
Anna V. Lekar, Sergey N. Borisenko, Elena V. Vetrova, Olga V. Filonova, Elena V. Maksimenko, Nikolai I. Borisenko and  
Vladimir I. Minkin            1801 
 

New Flavonol Glycoside from the Leaves of Ventilago africana  
Diane Patricia Apie Gossan, Abdulmagid Alabdul Magid, Philomène Akoua Yao-Kouassi, Damien Le Faucheur, Antoine Ahibo Coffy,  
Dominique Harakat and Laurence Voutquenne-Nazabadioko        1805 
 

Change in the Chemical Profile of Mangifera indica Leaves after their Metabolism in the Tropidacris collaris Grasshopper 
Rodolfo R. da Silva, Marcílio M. Moraes, Claudio A. G. Camara and Clécio S. Ramos      1809 
 

Complexes of Lapachol and Lawsone with Lanthanides 
Salvatore Genovese, Vito Alessandro Taddeo, Francesco Epifano and Serena Fiorito      1811 
 

Synthesis of the Furan Nucleus Promoted by Ytterbium Triflate 
Vito Alessandro Taddeo, Salvatore Genovese, Francesco Epifano and Serena Fiorito      1813 
 

Analysis of Organic Acids, Deacetyl Asperulosidic Acid and Polyphenolic Compounds as a Potential Tool for Characterization  
of Noni (Morinda citrifolia) Products  
Miroslava Bittová, Dita Hladůvková, Vendula Roblová, Stanislav Kráčmar, Petr Kubáň and Vlastimil Kubáň    1817 
 

Antioxidant Activity and Polyphenol Content of Some Brazilian Medicinal Plants Exploiting the Formation of the  
Fe(II)/2,2'-bipyridine Complexes 
Waila Evelyn Lima Santana, Cecilia Verônica Nunez and Horacio Dorigan Moya      1821 
 

Reactive Nitrogen Species Scavenging Capacity of Aqueous and Ethanolic Extracts from Galinsoga parviflora and  
G. quadriradiata Herbs 
Marta Rogowska, Siniša Srečec and Agnieszka Bazylko         1825 
 

Combination of Antioxidants from Different Sources Could Offer Synergistic Benefits: A Case Study of Tea and Ginger Blend 
Solomon A. Makanjuola, Victor N. Enujiugha, Olufunmilayo S. Omoba and David M. Sanni     1829 
 

Lipid Metabolites from the Mushroom Meripilus giganteus  
Francesca Cateni, Tiziano Altieri, Marina Zacchigna, Giuseppe Procida, Jelena Zilič, Dušan Žigon and Angelo Cichelli   1833 
 

HPLC Analysis, Antioxidant, Anti-inflammatory and Xanthine Oxidase Inhibitory Activity of Cudrania tricuspidata  
Shivraj Hariram Nile and Doo Hwan Kim          1839 
 

Renoprotective Effects, Protein Thiols and Liver Glycogen Content of Alloxan-induced Diabetic Rats Treated with Different  
Fractions of Heartwood of Pterocarpus marsupium 
Vinutha Bhat and B Shivananda Nayak          1843 
 

Medicinal Plants Used by a Mbyá-Guarani Tribe Against Infections: Activity on KPC-Producing Isolates and  
Biofilm-Forming Bacteria 
Clara Lia Costa Brandelli, Vanessa Bley Ribeiro, Karine Rigon Zimmer, Afonso Luís Barth, Tiana Tasca and Alexandre José Macedo  1847 

 
Accounts/Reviews 

 
Chemistry and Pharmacognosy of the Genus Durio 
Rudiyansyah, Kanda Panthong and Mary J Garson         1853 
 

General Characteristics, Phytochemistry and Pharmacognosy of Lippia sidoides  
Luiz Gustavo de L. Guimarães, Maria Laura M. da Silva, Paula Campos J. Reis, Maria Tereza R. Costa and Lívia L. Alves   1861 
 

Poplar-type Propolis: Chemical Composition, Botanical Origin and Biological Activity 
Petar Ristivojević, Jelena Trifković, Filip Andrić and Dušanka Milojković-Opsenica      1869 
 

Activities of Tannins – From In Vitro Studies to Clinical Trials 
Elwira Sieniawska            1877 
 

Organoselenium Compounds as Phytochemicals from the Natural Kingdom 
Hanane Achibat, Nohad A AlOmari, Federica Messina, Luca Sancineto, Mostafa Khouili and Claudio Santi    1885 
 

 
>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 

 
 
 
 
 

Continued inside backcover 


