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ABSTRACT  
 
 Three known alkaloidal compounds; glaucine, oxoglaucine and hemiargyrine; have been isolated from the 
methanolic extract of Codiaeum variegatum cv. petra leaves and two diterpenoids, identified as ent-trachyloban-
3-one and ent-18-OH-trachyloban-3-one, were isolated in addition to α-amyrin and β-sitosterol. The structures 
of all isolated compounds were established by spectral data. The cytotoxicity of the methanolic extract and the 
isolated alkalodial compounds were studied against human hepatocellular carcinoma cell line (HepG2), human 
caucasian breast adenocarcinoma (MCF7), colon cell line (HCT116) and lung carcinoma cell line (A549) and 
proved to be active. 
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Introduction 
 
 For a long time, plants have been used as the almost exclusive therapy to humans. Today, most of the 
population in developing countries still relies on traditional medicine practitioners and local medicinal plants for 
primary health care. Nowadays, the plant kingdom remains an essential source of new molecules with 
therapeutic potential. During the last decades, works on natural compounds have been particularly successful in 
the field of anticancer drug research (Phillipson, 1999&2001). Codiaeum variegatum L. (garden croton) is 
belonging to family Euphorbiaceae. It is a native to southern India, Sri Lanka, Indonesia, Malaysia, and the 
western Pacific Ocean islands (Bingtao and Esser, 2008). Many chemical groups such as alkaloids (Amaral and 
Barnes, 1998), diterpenoids (Bagavathi et al., 1988) and triterpenoids (Webb, 1952 and Terasa et al., 1987) were 
isolated from different plants of family Euphorbiaceae. However, chemical constituents of Codiaeum 
variegatum plant have not been studied previously. The genus of Codiaeum possesses some biological effects as 
mosquitocidal ( Monzon et al., 1994), antimycobacterial (Billo et al., 2005) and antifungal activities (Gautam et 
al., 2007). So, the objective of this work is isolation and identification of some natural components from 
Codiaeum variegatum cv. petra growing in Egypt and verifying the cytotoxicity of this plant against some 
cancer cell lines. 
 
Materials and Methods  
 
1. Plant Material: 
 
 Codiaeum variegatum cv. petra leaves were collected from National Research Centre garden, Cairo, Egypt, 
in July 2012. It was kindly identified by Mrs. Teresa Labib, Head of the Taxonomists at El-Orman Botanical 
Garden, Giza, Egypt. A voucher specimen has been deposited at the Herbarium of the National Research Centre, 
Cairo, Egypt (No.154). The plant material was dried, finely powdered, and used for the successive extraction. 
 
2. General Experimental Conditions: 
 
 Column chromatography was performed on silica gel LC 60 A (60-200 µm, Davisil). TLC was carried out 
using precoated silica gel 60 F-254 plates (Merck). Mass spectra were achieved on Finnigan SS Q 700 
spectrometer, 70 eV. NMR experiments were performed on a Jeol EX-500 spectrometer: 500 MHz (1H NMR), 
125 MHz (13C NMR).  Chemical shifts are given in δ values (ppm) using tetramethylsilane as the internal 
standard and CDCl3 as solvent at room temperature. 
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3. Extraction and Isolation: 
 
 The air dried powdered of Codiaeum variegatum cv. petra leaves (1.5 Kg) is extracted with MeOH (5×1.5 
L) at room temperature. The extracts were combined and the solvent was removed under vacuum to yield 210 g. 
The MeOH extract was suspended into 500 mL of 1% HCl and fractionated with CHCl3 (5×250 mL). The 
CHCl3 layer was evaporated under vacuum to dryness (36 g), dissolved in 250 mL MeOH:CHCl3 (4:1, v/v), 
mixed with 25 g charcoal at 40 oC for overnight to remove the chlorophyll matter, then filtered. The filtrate was 
evaporated under vacuum to dryness (fraction A, 12 g) and kept to study terpenoids. The previous aqueous layer 
was basified with NH3 (pH 9) and extracted with CHCl3 (5×100 mL). The CHCl3 extract was evaporated to 
dryness and dissolved again in MeOH (25 mL). The MeOH extract was evaporated to dryness (fraction B, 0.51 
g) and kept to study the alkaloids. 
 Fraction A (5 g) was chromatographed on 120 g silica gel column (120×3 cm), and eluted with n-
hexane/EtOAc mixtures of increasing polarity (100:00, 95:5, 90:10 and 85:15). A total of 260 fractions, 20 mL 
each, were sampled and their homogeneity were determined by TLC, using solvent systems toluene/EtOAc 8:2 
and 8:3. The spots were visualized as a violet color after spraying with p-anisaldehyde/sulphuric acid reagent, 
followed by heating at 110 °C; fractions showing similar TLC profiles were combined to give 7 fractions (I–
VII). Subfraction III (fractions 53-77) contained compound 1 (18 mg), and subfraction V (fractions 122-163) 
gave compound 2 (23 mg). Subfraction VI (fractions 224-255) was further purified with PTLC using 
toluene/EtOAc 8:3 as the solvent system to afford compound 3 and 4 (7.8 and 16 mg, respectively). While, 
fraction B was chromatographed on 30 g silica gel column (60×1.5 cm), and eluted with CHCl3/MeOH mixtures 
of increasing polarity (100:00, 99:1, 98:2, 97:3, 96:4 and 95:5). A total of 125 fractions, 20 mL each, were 
collected and chromatographed on silica gel TLC using CHCl3:EtOAc:MeOH (3:2:1) as a solvent system to give 
VI subfractions and the compounds were visualized as a red colour after spraying with Dragendorff”s reagent. 
From subfraction IV (fractions 75-89), compound 5 was isolated (11 mg). While, compound 6 (12 mg) was 
found in subfraction V (fractions 91-98). Finally, from subfraction VI, compound 7 was isolated (8 mg). 
 
4. Biological Activity: 
 
4.1. Cell Culture and Sample Treatment: 
 
 The cell lines under investigation were human breast adenocarcinoma (MCF7), human hepatocellular 
carcinoma (HepG2), human lung carcinoma (A549) and human colon cell line (HCT116). They were purchased 
from American Tissue Culture Collection. HepG2, MCF7 and HCT116 cells lines were cultured in RPMI 1640 
medium  while  A549  cell  line  was  cultured  in  DMEM medium. Media are supplemented with 1% 
antibiotic-antimycotic mixture (10,000 UmL-1 potassium penicillin, 10,000 mg mL-1 streptomycin sulphate and 
25 mg mL-1 amphotericin B), 1% L-glutamine and 10% fetal bovine serum. According to the cells growth 
profile, cells were seeded with a density of 1×104 cell per well. This number was sufficient to give a reliable 
reading with the MTT assay, which corresponded well with the cell number and was the one that gave 
exponential growth throughout the incubation period with the tested sample. 
 
4.2. In vitro Cytotoxic Activity: 
 
 The antiproliferative activity of tested samples were measured using MTT (3-(4,5-dimethylthiazol-2-yl)-
2,5-diphenyltetrazolium bromide “Promega, USA”) assay. The assay detects the reduction of MTT by 
mitochondrial dehydrogenase to blue formazan product, which reflects the normal function of mitochondria and 
cell viability. Exponentially growing cells were washed and seeded at 1×104 cells per well (in 200 µL of growth 
medium) in 96 well microplates. After 24 h incubation, a partial monolayer was formed then the media was 
removed and 100 µL of the medium containing different concentrations of tested samples (initially dissolved in 
DMSO) were added and re-incubated for 48 h. Then, 100 µL of the medium were aspirated and 40 µL of the 
MTT solution were added in each well. After 4 h contact with the MTT solution, blue crystals were formed. 
SDS stop solution (150μL) was added and further incubated for 1 h. Reduced MTT was assayed at 595nm using 
a microplate reader (Taabrew et al., 1997). Control groups received the same amount of DMSO (0.1%). 
Untreated cells were used as a negative control while cells treated with doxorubicin were used as a positive 
control at a concentration of 100 µg mL-1. Stock solutions of the plant extract were dissolved in DMSO then 
diluted with the medium and sterilized using 0.2 µm membrane filters. The final dilution of extracts used for 
treating the cells contained no more than 0.1% DMSO. The percentage of change in viability was calculated 
according to the formula [1-(reading of extract/reading of negative control)] ×100. 
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Results and Discussion   
 
1. Identification of the isolated compounds: 
 
 The MeOH extract of Codiaeum variegatum cv. petra leaves was fractionated into two fractions (A and B) 
and both of them was chromatographed on two different silica gel columns chromatography. Fraction A yielded 
compounds 1, 2, 3 and 4 while, fraction B afforded compounds 5, 6 and 7.   
 Compound 1: white amorphous powdered; EI-MS 70 eV m/z 426 [M+], which corresponds to the 
molecular formula C30H50O. 1H NMR (CDCl3): δ 3.25 (1H, dd, J = 9.9 & 5.1 Hz, H-3), 5.14 (1H, dd, J = 3.6 & 
3.6, H-l2),1.00 (3H, s, CH3-23), 0.79 (3H, s, CH3-24), 0.97 (3H, s, CH3-25), 1.02 (3H, s, CH3-26), 1.06 (1H, s, 
H-27), 0.80 (3H, s, CH3-28), 0.78 (3H, d, J = 5.6, CH3-29), 0.93 (3H, d, J = 5.9, CH3-30). 13C NMR (CDCl3): δ 
38.8 (C-1), 27.3 (C-2), 78.3 (C-3), 38.6 (C-4), 55.1 (C-5), 18.4 (C-6), 32.8 (C-7), 40.1 (C-8), 47.8 (C-9), 36.8 
(C-10), 23.3 (C-11), 124.2 (C-12), 139.4 (C-13), 42.0 (C-14), 26.6 (C-15), 28.2 (C-16), 33.7 (C-17), 58.8 (C-
18), 39.6 (C-19), 39.6 (C-20), 31.2 (C-21), 41.4 (C-22), 28.1 (C-23), 15.7 (C-24), 15.5 (C-25), 16.8 (C-26), 23.3 
(C-27), 28.6 (C-28), 17.4 (C-29), 21.2 (C-30). Hence, according to the above mentioned data and by comparison 
with the literature (Toriumi et al., 2003), compound 1 was identified as α-amyrin. 
 Compound 2: colorless needles; EI-MS 70 eV m/z 414 [M+] (C29H50O). 1H NMR (CDCl3): δ 5.40 (1H, m, 
H-6), 3.52 (1H, m, H-3),1.06 (3H, s, CH3-19), 0.97 (3H, d, J = 6.5, CH3-21), 0.88 (3H, t, J = 7.4, CH3-29), 0.86 
(3H, d, J = 6.7, CH3-26), 0.84 (3H, d, J = 6.7, CH3-27), 0.72 (3H, s, CH3-18). 13C NMR (CDCl3): δ 37.2 (C-1), 
31.8 (C-2), 71.8 (C-3), 42.3 (C-4), 140.8 (C-5), 121.7 (C-6), 32.1 (C-7), 32.1 (C-8), 50.3 (C-9), 36.5 (C-10), 
21.2 (C-11), 39.9 (C-12), 42.4 (C-13), 65.7 (C-14), 24.2 (C-15), 28.3 (C-16), 56.3 (C-17), 11.9 (C-18), 19.5 (C-
19), 36.5 (C-20), 19.2 (C-21), 34.0 (C-22), 29.2 (C-23), 50.2 (C-24), 26.2 (C-25), 18.9 (C-26), 19.8 (C-27), 32.3 
(C-28), 11.8 (C-29). From the comparison of these spectral data with the published, compound 2 was identified 
as β-sitosterol (Viswanadh et al., 2006; Muhit et al., 2010 and Patra et al., 2010). 
 Compound 3: colorless oil; Mass spectra showed a molecular ion (M+) at m/z 286, which corresponds to 
the molecular formula C20H30O. 1H NMR (CDCl3): δ 1.45 (2H, m, H-1), 2.32 (2H, m, H-2),1.23 (1H, m, H-5), 
1.41 (2H, m, H-6), 1.80 (2H, m, H-7), 1.23 (1H, m, H-9), 1.94 (2H, m, H-11), 0.62 (1H, d, J = 7.6, H-12), 0.84 
(1H, dd, J = 3.2, 7.6, H-13), 1.23 (2H, m, H-14), 1.45 (2H, m, H-15), 1.14 (3H, s, CH3-17), 1.04 (3H, s, CH3-
18), 1.02 (3H, s, CH3-19), 1.11 (3H, s, CH3-20). 13C NMR (CDCl3): δ 38.1 (C-1), 34.3 (C-2), 217.5 (C-3), 47.7 
(C-4), 55.4 (C-5), 21.2 (C-6), 38.4 (C-7), 40.3 (C-8), 52.5 (C-9), 37.8 (C-10), 19.5 (C-11), 20.6 (C-12), 24.3 (C-
13), 33.2 (C-14), 50.1 (C-15), 22.6 (C-16), 20.4 (C-17), 25.9 (C-18), 12.4 (C-19), 14.2 (C-20). Comparison of 
these data with literature models (Block et al., 2004) led us to identify this compound as ent-trachyloban-3-one. 
 Compound 4: white crystals; Mass spectra showed a molecular ion (M+) at m/z 302, which corresponds to 
the molecular formula C20H30O2. 

1H NMR (CDCl3): δ 1.47 (2H, m, H-1), 2.22 (2H, m, H-2), 1.21 (1H, m, H-5), 
1.44 (2H, m, H-6), 1.24 (2H, m, H-7), 1.60 (1H, m, H-9), 1.95 (2H, m, H-11), 0.62 (1H, d, J = 7.8, H-12), 0.88 
(1H, dd, J =3.1, 7.8, H-13), 1.25 (2H, m, H-14), 1.43 (2H, m, H-15), 1.13 (3H, s, CH3-17), 3.64 (2H, d, J = 11.4, 
H-18), 0.98 (3H, s, CH3-19), 1.17 (3H, s, CH3-20) . 13C NMR (CDCl3): δ 38.1 (C-1), 34.9 (C-2), 219.2 (C-3), 
52.5 (C-4), 52.1 (C-5), 20.4 (C-6), 37.8 (C-7), 40.5 (C-8), 49.1 (C-9), 37.6 (C-10), 19.7 (C-11), 20.4 (C-12), 
24.1 (C-13), 33.5 (C-14), 50.2 (C-15), 22.4 (C-16), 20.6 (C-17), 66.8 (C-18), 16.9 (C-19), 14.5 (C-20). These 
spectral data were found to be identical with ent-18-hydroxy-trachyloban-3-one (Block et al., 2004). 
 Compound 5: white powdered; EI-MS 70 eV m/z 355 [M+], which corresponds to the molecular formula 
C21H25NO4. 

1H NMR (CDCl3): δ 8.09 (1H, s, H-11), 6.77 (1H, s, H-8), 6.57 (1H, s, H-3), 3.93-3.99 (9H, 3s, 
OMe-2,9,10), 3.66 (3H, s, O CH3-1), 2.29-3.31 (7H, m, H-4,5,6a,7), 3.54 (3H, s, NCH3). 

13C NMR (CDCl3): δ 
144.2 (C-1), 151.8 (C-2), 110.2 (C-3), 128.6 (C-3a), 29.5 (C-4), 53.4 (C-5), 70.2 (C-6a), 35.6 (C-7), 129.3 (C-
7a), 110.8 (C-8), 147.9 (C-9), 147.2 (C-10), 111.8 (C-11), 124.4 (C-11a), 126.8 (C-11b), 126.7 (C-11c), 60.2 (O 
CH3-1), 56.3 (O CH3-2,9,10), 44.2 (NCH3). On the basis of these spectral data, compound 5 was identified as 
glaucine (Ying-rui et al., 2008). 
 Compound 6: yellow needles; EI-MS 70 eV m/z 351 [M+], which corresponds to the molecular formula 
C20H17NO5. 

1H NMR (CDCl3): δ 3.95 (3H, s, OCH3), 4.03 (6H, s, 2×OCH3), 4.05 (3H, s, OCH3), 7.13 (1H, s, H-
3), 7.71 (1H, d, J = 5.1, H-4), 7.95 (1H, s, H-8), 8.73 (1H, s, H-11), 8.82 (1H, d, J = 5.1, H-5). 13C NMR 
(CDCl3): δ 145.2 (C-1), 119.6 (C-1a), 121.4 (C-1b), 150.8 (C-2), 105.6 (C-3), 135.3 (C-3a), 123.2 (C-4), 144.9 
(C-5), 156.4 (C-6a), 181.1 (C-7), 126.8 (C-7a), 109.8 (C-8), 149.4 (C-9), 153.6 (C-10), 110.1 (C-11), 129.2 (C-
11a), 60.6 (O CH3-1), 55.8, 66.2, 66.4 (O CH3-2,9,10). From the previous spectral data, it could be concluded 
that compound 6 was identified as oxoglaucine (Chen et al., 1998 and Singh et al., 2007). 
 Compound 7: amorphous solid; EI-MS 70 eV m/z 341 [M+], which corresponds to the molecular formula 
C20H23NO4. 

1H NMR (CDCl3): δ 6.72 (1H, s, H-1), 6.56 (1H, s, H-12), 6.53 (1H, s, H-4), 6.51 (1H, s, H-9), 6.12 
(1H, dd, J = 10.6,4.5, H-14), 6.03 (1H, q, J = 6.8, H-8), 3.80 (6H, s, Ar-OCH3), 1.33 (3H, d, J = 6.8, CH3-8). 
13C NMR (CDCl3): δ 114.2 (C-1), 131.2 (C-1a), 144.0 (C-2), 149.8 (C-3), 111.9 (C-4), 125.5 (C-4a), 29.3 (C-5), 
47.1 (C-6), 59.2 (C-8), 126.1 (C-8a), 109.2 (C-9), 149.8 (C-10), 143.7 (C-11), 110.6 (C-12), 131.2 (C-12a), 50.1 
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(C-14), 35.0 (C-15), 17.9 (CH3), 55.6 (OCH3), 56.0 (OCH3). From the previously mentioned data, compound 7 
was identified as hemiargyrine (Amaral and Barnes, 1998).  
 These compounds were isolated from Codiaeum variegatum cv. petra for the first time and the structure of 
the identified compounds are shown in Fig. (1). Nevertheless, all of them were identified in other plants 
belonging to family Euphorbiaceae. Compounds; α-amyrin, β-sitosterol, ent-trachyloban-3-one and ent-18-
hydroxy-trachyloban-3-one were isolated from Croton zambesicus (Block et al., 2004). While glaucine, 
oxoglaucine and hemiargyrine were identified in Croton hemiargyreus (Amaral and Barnes, 1998). 
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Fig. 1: Structures of the isolated compounds 1-7. 
 
2. In vitro Cytotoxic Activity: 
 
 Mortality that results from the common forms of cancer is still unacceptably high. Despite many therapeutic 
advances in the understanding of the processes in carcinogenesis, overall mortality statistics are unlikely to 
change until there is a reorientation of the concepts for the use of natural products as new chemopreventive 
agents. Natural compounds may be used to block, reverse, or prevent the development of invasive cancers 
(Reddy et al., 2003). Many studies revealed that, aporphine alkaloids have a cytotoxic activity against several 
types of cancer (Kim et al., 2010 and Mohamed et al., 2010). In this study, the MeOH extract of Codiaeum 
variegatum cv. petra leaves and three isolated alkaloidal compounds were tested for cytotoxic activities on four 
human carcinoma cell lines; human hepatocellular carcinoma (HepG2), human breast adenocarcinoma (MCF7), 
human colon (HCT116) and human lung carcinoma (A549) using the MTT assay. As shown in Table (1), the 
results indicated that hemiargyrine was potent (90.9 %) against HepG2 with respect to doxorubicin (98.7 %) 
while, oxoglaucine showed a marginal cytotoxicity (66.1 %) against the same cell line. However, the methanolic 
extract of this plant was highly potent (98.0 %) against MCF7 in comparison with the positive control (99.2 %). 
On the other hand, the methanolic extract and glaucine induced a marginal cytotoxic activity (76.5 and 66.8 %, 
respectively) against HCT116. 
 In conclusion, methanolic extract and the alkaloidal compounds isolated from Codiaeum variegatum cv. 
petra might be valuable antitumour promoting agents. 
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Table 1: In vitro cytotoxic activity of methanolic extract and three alkaloids isolated from Codiaeum variegatum cv. petra (at 100 µg mL-1) 
using MMT assay. 
Compound % inhibition of cell viability 

 HepG2 MCF7 HCT116 A549 
Methanolic extract 49.3 98.0 76.5 38.2 

Glaucine 38.4 46.3 66.8 17.3 
Oxoglaucine 66.1 43.2 17.6 0 
Hemiargyrine 90.9 31.8 42.2 0 

-ve control 0 0 0 0 
+ve control 98.7 99.2 98.9 99.8 

 
Acknowledgments 
 
 The authors are grateful for the financial support to National Research Centre, Cairo, Egypt.  
 
References 
 
Amaral, A.C. and R.A. Barnes, 1998. Tetrahydroprotoberberine alkaloid from Croton hemiargyreus. 

Phytochem., 47: 1445-1447. 
Bagavathi, R., B. Sorg and E. Hecker, 1988. Tigliane-type diterpene esters from Synadenium grantii. Planta 

Med., 54: 506-510. 
Billo, M., P. Cabalion, J. Waikedre, C. Fourneau, S. Bouttier, R. Hocquemiller and A. Fournet, 2005. Screening 

of some new Caledonian and Vanuatu medicinal plants for antimycobacterial activity. J. Ethnopharmacol., 
96: 195-200. 

Bingtao, L. and H. Esser, 2008. Flora of China. ed: Missouri Botanical Garden Press, Beijing, China, Vol. 11 p. 
258. 

Block, S., C. Baccelli, B. Tinant, L. Meervelt, R. Rozenberg, J. Jiwan, G. Llabres, M. DePauw-Gillet and J. 
Quetin-Leclercq, 2004. Diterpenes from the leaves of Croton zambesicus. Phytochem., 65: 1165-1171.  

Chen, K., F. Chang, Y. Chia, T. Wu and Y. Wu, 1998. Chemical constituents of Neolitsea parvigemma and 
Neolitsea konishii. J. Chin. Chem. Soc., 45: 103-110.  

Gautam, R., A. Saklani and S. Jachak, 2007. Indian medicinal plants as a source of antimycobacterial agents. J. 
Ethnopharmacol., 110: 200-234.  

Kim, K., C. Piao, S. Choi, M. Son and K. Lee, 2010. New cytotoxic tetrahydroprotoberberine-aoprphine dimeric 
and aporphine alkaloids from Corydalis turtuschaninovii. Planta Med., 76: 1732-1738. 

Mohamed, S., E.M. Hassan and N. Ibrahim, 2010. Cytotoxic and antiviral activities of aporphine alkaloids of  
Magnolia grandiflora L. leaves. J. Nat. Prod. Res., 24: 1395-1402.  

Monzon, R.B., J.P. Alvior, L.L. Luczon, A.S. Morales and F.E. Mutuc, 1994. Larvicidal potential of five 
Philippine plants against Aedes aegypti (Linnaeus) and Culex quinquefasciatus (Say). Southeast Asian J. 
Trop. Med. Public Health., 25: 755-759.  

Muhit, M., S. Tareq, A. Apu, D. Basak and M. Islam, 2010. Isolation and identification of compounds from the 
leaf extract of Dillenia indica Linn.. J. Bang. Pharm., 13: 49-53.   

Patra, A., S. Jha, P.N. Murthy and A. Sharone, 2010. Isolation and characterization of stigmast-5-en-3β-ol (β-
sitosterol) from the leaves of Hygrophila spinosa T. Anders. Int. J. Pharm. Sci. Res., 1: 95-100. 

Phillipson, J.D., 1999. New drugs from nature-it could be yew. Phytother. Res., 13: 2-8. 
Phillipson, J.D., 2001. Phytochemistry and medicinal plants. Phytochem., 56: 237-243. 
Reddy, L., B. Odhav and K. Bhoola, 2003. Natural products for cancer prevention: a global perspective. J. 

Pharmacol. & Therap., 99: 1-13. 
Singh, O., W. Huang, C. Chen and S. Lee, 2007. Manganese III acetate mediated oxidation of aporphines: a 

convenient and useful synthesis of oxoaporphines. Tetrahyd. Lett., 48: 8166-8169.  
Taabrew, M., R. Hughes and I. McFarlane, 1997. Screening of hepatoprotective plant components using HepG2 

cell cytotoxicity assay. J. Pharm. & Pharmacol., 49: 1132-1135.  
Terasa, J.P., J.G. Urones, I.S. Marcos, P. Basabe, M.J. Guadrado and F. Moro, 1987. Triterpenes from  

Euphorbia broteri. Phytochem., 26: 1776-1767. 
Toriumi, Y., R. Kakuda, M. Kikuchi, Y. Yaoita and M. Kikuchi, 2003. New triterpenoids from Gentiana lutea. 

Chem.& Pharm. Bull., 51: 89-91. 
Viswanadh, G., P. Ramaiah, H. Laatsch and R. Maskey, 2006. Chemical constituents of heartwood and bark of 

Homonoia riparia. J. Trop. Med. Plants, 7: 267-273. 
Webb, L.J., 1952. Australian Phytochemical Survey Bulletin. CSIRO, Melbourne, 2: 268. 
Ying-rui, W., Z. You-xing, L. Yu-quing and Z. Jun, 2008. Alkaloids from Dactylicapnos scandens. J. Nat. Prod. 

Res., 20: 622-626.  


