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Abstract: Carissa edulis Vahl is well known in Sudanese herbal medicine, commonly used for treatment of epilepsy, headache, 
chest pains, rheumatism, skin lesions, mania and other psychoactive diseases. The investigations of the safety use for psychoactive 
purposes in Sudanese healing traditions and identifying secondary metabolites of the plant extracts are the key steps towards 
determination of appropriate medicinal doses. Therefore, one of the chemical constituents was isolated and structurally identified by 
1H-NMR and LC-MS. With the aim of evaluating Carissa edulis folk random uses, the isolated compound was compared with 
reference artificial drugs Lormetazepam, a potentially toxic compound. Structure investigations confirm that the isolated product was 
benzodiazepines analogous 7-chloro 1,4-benzodiazepine-2-ones. It is important to know the potential toxicity of certain plant in order 
to assess the therapeutic effect of it, as these are slight distinctions between the medicinal and toxic doses. In general the results 
obtained justify the use of the roots of Carissa edulis in traditional medicine for the treatment of some psychiatric diseases. 
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1. Introduction 

The phytochemical screenings of the stem of 
Carissa edulis have shown to contain tannins, 
flavonoids, cardiac glycosides, coumarins, steroids, 
terpenes and sesquiterpene [4, 5], whereas the roots 
have shown the presence of alkaloids [6]. The leaves 

 

Carissa edulis (Forssk.) Vahl, belonging to 
Apocynacea botanical family is locally known as 
Allali. It is used for the treatment of many microbial 
infections such as venereal, respiratory and 
gastrointestinal infections. The leaves, stem and root 
barks are used for treatment of sickle cell anemia, 
oedema, toothache, chest complaints, cough, gastric 
ulcer and in expelling worms [1, 2]. The roots of 
Carissa edulis Vahl and Securidaca longipedunculata 
Fresen are used as a body wash to treat epilepsy in 
Malawi [3]. 
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and fruits have been reported to contain carbohydrates, 
tannins, flavonoids, saponins, cardiac glycosides, 
terpenes and steroids [7-9]. 

Extract of Carissa edulis has been found to have 
analgesic activity, with fruits having the highest 
activity, followed by leaves, seeds, root bark and stem 
bark [10]. The antimicrobial activity of the water 
extracts of the leaves and fruits have been screened 
using Bacillus subtilis, Staphylococcus aureus, 
Escherichia coli, Pseudomonas aeruginosa. The Gram 
positive organisms, Bacillus subtilis and 
Staphylococcus aureus have been found to be more 
susceptible than the Gram negative organisms, 
Escherichia coli and Pseudomonas aeruginosa [11]. 

Interestingly Carissa edulis has been reported to 
possess anticonvulsant activity on the animal models 
[12]. Importantly, short-term administration of the 
standardized ethanol extract of Carissa edulis root 
bark at doses lower than 1,000 mg/kg has been found 
to be safe in rats and not to exert severe toxic effects 
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[13]. Thus this anticonvulsant activity provides a 
rationale for its use in traditional medicine for the 
treatment of epilepsy. 

Interestingly, anti-HSV active components such as 
lupeol, oleuropein and carissol have been isolated 
from the root bark of Carissa edulis. Specifically, 
lupeol has been shown to exhibit strong 
anti-inflammatory, anti-arthritic, anti-mutagenic, 
anti-malarial and anti-viral activity in vitro and in vivo 
systems [14]. 

Extracts of aerial parts of Carissa edulis have been 
found to afford benzenoids, phenyl propanoid, lignans 
[4, 5], 3-O-acetyl chlorogenic acid, kaempferol 
3-O-β-d glucopyranoside, quercetin-3-O-β-d 
glucopyranoside, rhamnetin-3-O-β-d glucopyranoside, 
isorhamnetin-3-O-β-d-glucopyranoside, 
rhamnopyranoside, caredulis, and (+) butyl-O-α-l- 
rhamnoside from ethyl acetate fraction [15]. 

The benzodiazepines which are expected to 
resemble to Carissa edulis chemical constituent 
analogues are a class of psychoactive drugs whose 
core chemical structure is fused ring system of 
benzene and diazepine ring [16]. These compounds 
are known for the treatment of anxiety, insomnia, 
epilepsy, alcohol withdrawal, and anesthesia [17], and 
classified into 2-keto compounds, 3-hydroxy 
compounds, Triazolo compounds, Imidazo 
compounds, and 1,5-benzodiazepines; such as 
diazepam, lormetazepam, triazolam, midazolam, and 
clobazam, respectively [18]. 

In addition to synthesized benzodiazepines, 
naturally occurring ones in other plant specimens and 
brain samples of animals, including a human brain 
have been detected [19]. 

Benzodiazepine alkaloids, circumdatins were 
isolated from culture of the fungus Aspergillus 
ochraceus [20] and the deep sea derived fungus 
Aspergillus westerdijkiae [21]. 

Aqueous acid extracts of wheat grains and potato 
tuber have been found to contain compounds belonging 
to the classical 5-phenyl-1,4-benzodiazepinones. In 

wheat grains diazepam, N-desmethyldiazepam, 
delorazepam, deschloro-diazepam, delormetazepam, 
lormetazepam and isodiazepam have also been 
identified. Potato tuber has been reported to contain 
diazepam, N-desmethyldiazepam, delorazepam, 
lorazepam and delormetazepam [22]. 

Substances with high affinity for central and 
peripheral benzodiazepine receptors have been 
determined in the pod and leaves extracts of Ceratonia 
siliqua (carob) [23]. 

There is increasing awareness of the adverse effects 
of benzodiazepines, particularly addiction and drug 
abuse. Nevertheless, benzodiazepines are frequently 
prescribed for short-term anxiety relief and some 
neurologic disorders [24]. 

Lormetazepam produces anxiolytic, muscle relaxant, 
sedative and hypnotic effects.The primary 
manifestation of over dosage ranges from drowsiness 
to coma and symptoms may include ataxia, 
hypotension, hypotonia, respiratory depression which 
may lead to death [25]. 
 

 
Scheme 1. Benzodiazepines. 
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Scheme 2. Lormetazepam. 
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Since most users perceived that Carissa edulis root 
bark extract was efficacious, evidence from 
characterization of chemical components could assist 
to direct the proper use, validate efficacy and determine 
safety limits. Therefore, it could contribute to the 
solution of a medical, cultural, or societal problem. 

2. Experimental 

2.1 Chemicals and Instrumentations 

All the reagents were obtained from Merck and 
Fluka Chemical Companies and used without further 
purification. The column chromatography was 
performed on Merck silica gel 60 (230-240 mesh). 
The isolation of the compound was followed by TLC 
using silica gel 254 plates. Melting points of the 
isolated compounds were determined by using Gallen 
Kamp apparatus. The 1H-NMR (500 MHz) spectra 
was recorded on Bruker DMX 500 Spectrometer. The 
chemical shifts (δ) are given in ppm relative to 
internal TMS. 

A spectrum was recorded on Agilent-LC-MS 1100 
MSD single quadrupole mass spectrometer. The mass 
scan range was 100-800 m/z. 

2.2 Plant Materials 

Carissa edulis (Forssk.) Vahl root bark was 
purchased from the herbalist with a voucher specimen 
is on deposit at the MAPRI Herbarium, National 
research institute, Sudan. 

2.3 Extraction and Isolation 

Totally, 200 g of powdered dried root bark was 
extracted successively using petroleum ether and 
methanol. The methanol extract was dissolved in 300 
mL water and then partitioned with hexane (3 × 300 
mL), chloroform (3 × 300 mL) and finally ethyl 
acetate (3 × 300 mL). 

The ethyl acetate extract was loaded into silica gel 
column and eluted gradient with increasing 
concentrations of ethyl acetate in hexane. The 
fractions of 10 mL each were collected and monitored 

by TLC with visualization under UV (λmax 254 and 
365 nm), using the chloroform/ethyl acetate solvent 
system. Similar fractions undergo further purification 
using recrystalization to collect one pure compound 
which was identified as benzodiazepine derivative by 
comparison of its spectroscopic profiles with 
published data, in addition to 2,4-dinitrophenyl 
hydrazine test for keto functional group and 
lassaigne’s test for elemental analysis [26, 27]. 

2.4 Determination of Alkaloids 

The plant extract was subjected to phytochemical 
test for the identification of alkaloids using 
Dragendroff’s reagent and Mayer’s reagent as 
visualizing reagents. The formation of orange red 
precipitate indicates the presence of alkaloids [28]. 

3. Results and Discussion 

3.1 Phytochemical Tests 

The result of the qualitative chemical screening 
detected the presence of alkaloids in the root bark 
extract. This positive presence of alkaloids known to 
have analgesic activity is relevant with the plant 
remedy uses, particularly psychotic diseases. 

3.2 Isolated Compound 

The purification and recrystalization of the isolated 
product resulted in white precipitate melt at 212-213°C. 
1H-NMR spectrum δ/ppm of the compound (Fig. 1); 
singlets at δ 7.59, 7.45, 7.28, 6.99 and 6.49 
corresponding to aromatic protons, whereas, a singlet 
appeared at δ 5.51, 3.63 ppm denoted to (1H, CH) and 
hydroxyl group, respectively. Beside, 0.88 ppm (m, 
1H, CH), 1.62 ppm (m, 2H, CH2), 2.01 ppm (t, 3H, 
CH3) and 1.25 (d, 3H, CH3) accounted to methyl groups. 
Those 1H NMR data correlate with Lormetazepam 
(7-chloro-5-(2-chlorophenyl)-3-hydroxy-1-methyl-3H
-1,4-benzodiazepin-2-one) spectral data, in which H-3 
appears as singlet at 5.81 ppm and hydroxyl group at 
3.65 ppm, in addition to 7.53, 7.48-7.53, 7.32, 7.24-7.30, 
6.90 assigned to aromatic protons [29, 30]. APCI-MS 
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Fig. 1  1H NMR spectrum for the isolated compound. 
 

 
Fig. 2  LC-MS spectra for the isolated compound. 
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Scheme 3. 7-chloro-5-(2-chlorophenyl) 1-butyl, 3-hydroxy, 
1,4-benzodiazepine-2-one. 
 

spectrum (Fig. 2) showed molecular ion peak at m/z 
377, which corresponds to the proposed molecular 
formula C19H18Cl2N2O2. Moreover, when treating an 
ethanolic solution of the compound with 
2,4-dinitrophenylhydrazine hydrochloride in methanol, 
a yellow colour was formed, indicating the presence 
of a keto functional group as well as Lassaigne’s 
confirmatory test positive result of the presence of 
both nitrogen and chlorine elements in the compound 
[26, 27]. Accordingly, the compound was identified as 
7-chloro-5-(2-chlorophenyl)1-butyl, 3-hydroxy, 
1,4-benzodiazepine-2-one and has not been separated 
and identified from Carissa edulis before. 

4. Conclusion 

Carissa edulis root consists of alkaloids which can 
be regarded as precursor or nucleus of psycho active 
drugs. One compound isolated from the root extract 
7-chloro-5-(2-chlorophenyl) 1-butyl, 3-hydroxy, 
1,4-benzodiazepine-2-one, which was identified as 
benzodiazepines analogous highly addictive, as well 
as extremely effective for treating epilepsy, anxiety, 
insomnia, and alcohol withdrawal. 
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