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The genus Boscia (Capparaceace) contains more than 37 species mainly distributed in Africa, except for one species that
occurs in southern Arabia (Palmer and Pitman, 1972). Boscia senegalensis (Pers.) Lam. ex Poir. is an evergreen shrub reaching
up to 4 m in height (Neuwinger, 1996). It is native to the Sahel and Sahara savannas.

Dried leaves of B. senegalensiswere purchased from a folkmedicinemarket from, Elobied, North Kordofan, Sudan, inMarch
2013. The plant material was identified by Professor A. M. Hamdoun, Faculty of Agricultural Sciences, University of Gezira,
Sudan. A voucher specimen (CNU 13111) was deposited at the herbarium, College of Pharmacy, Chungnam National Uni-
versity, Daejeon, Republic of Korea.
1. Previous studies

There are limited studies about the taxonomic classification of B. senegalensis. Previous phytochemical studies on B.
senegalensis which were conducted on the leaves and fruits identified glucosinolate (methyl, 2-propyl, and 2-butyl-gluco-
sinolate) (Kjær et al., 1973), flavonol glycosides, megastigmane, monoterpenes, and phenolic compounds (Morgan et al.,
2014). However, to our knowledge, there are no reports on the lignan composition of B. senegalensis.
2. Present study

The present study describes the isolation and identification of compounds 1e8 (Fig. 1) from B. senegalensis.
ax: þ82 42 823 6566.
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Fig. 1. Chemical structures of compounds 1e8 from B. senegalensis.
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Dried leaves of B. senegalensis (3.0 kg) were extracted with 100% hot methanol under reflux conditions (three times). After
removing the solvent under reduced pressure, the MeOH extract (580 g) was suspended in water (1.0 L), and successively
partitioned with CH2Cl2 and EtOAc, to give 85 g of CH2Cl2 extract and 20 g of EtOAc extract, and 475 g of aqueous extract,
respectively. Aqueous extract was chromatographed on a column of Diaion HP-20 using a stepwise gradient of H2O andMeOH
(0%, 25%, 50%, 75% and 100% MeOH in H2O) to give five fractions (Fractions W1eW5). Fraction W3 was repeatedly separated
by silica gel (70e230 mesh) column chromatography eluted with CH2Cl2/MeOH/H2O (15:1:0.1e1:1:0.1, v/v/v) and CHCl3/
MeOH/H2O (6.5:1:0.1, v/v/v) to obtain 4 (55 mg), 5 (30 mg), 6 (20 mg), and 7 (23 mg). Fraction W4 was subjected to silica gel
(70e230 mesh) column chromatography eluted with CH2Cl2/MeOH/H2O (20:1:0.1e1:1:0.1, v/v/v) to afford three sub-
fractions (W4aeW4c). Sub-fraction W4a was separated by a YMC gel column chromatography (RP-C18 resin 30e50 mm)
eluting with MeOH/H2O (0.6:1e0.7:1, v/v) to afford 1 (25 mg). Sub-fraction W4c was separated by a YMC gel column chro-
matography (RP-C18 resin 30e50 mm) eluting with MeOH/Me2CO/H2O (0.3:0.3:1, v/v/v), followed by silica gel column
chromatography with CHCl3/MeOH/H2O (6.5:1:0.1, v/v/v) to obtain 2 (28 mg) and 3 (17 mg). Compounds 8 (20 mg) was
obtained from the fractionW5 by silica gel (70e230mesh) chromatography elutedwith CH2Cl2/MeOH/H2O (12:1:0.1e1:1:0.1,
v/v/v), followed by a YMC gel column chromatography eluted with MeOH/Me2CO/H2O (0.3:0.3:1, v/v/v).
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The chemical structures of compounds 1e8 were determined by spectroscopic data and by comparison with previously
published data (Fig. 1). Their structures were elucidated as 4'-hydroxy-3,30,4,5,5'-pentamethoxy-7,9':70,9-diepoxylignane (1)
(Liang et al., 2011), pinoresinol-40-O-b-D-glucopyranoside (2) (Ouyang et al., 2007), liriodendrin (3) (Takeshi, 1983), Alangi-
lignoside D (4) (Kaori et al., 1997), (þ)-lariciresinol-9-O-b-D-glucopyranoside (5) (Ling et al., 2004), (þ)-lyoniresinol-3a-O-b-D-
glucopyranoside (6) (Achenbach et al., 1992), (�)-lyoniresinol-3a-O-b-D-glucopyranoside (7) (Achenbach et al., 1992), and
dehydrodiconiferyl alcohol-4-O-b-D-glucopyranoside (8) (Mohamed et al., 2007).

3. Chemotaxonomic significance

Plants of the family Capparaceace are known to be rich in thioglucosides (known as glucosinolates) which release iso-
thiocyanates (mustard oils) when the plants are damaged (Mitchell, 1974; Mitchell et al., 1974; Richter, 1980). Alkaloids also
were isolated from leaves of 33 of 37 species and L-stachydrine and L- 3- hydroxystachydrine were the major components
present. These alkaloids characterize the family Capparaceace in the same way as do the glucosinolates (Pierre et al., 1973).

The present study reported the isolation and identification of eight compounds with lignan skeletons: three die-
poxylignans (1e3), two epoxylignans (4, 5), two cyclolignans (6, 7), and one neolignans (8). This is the first report of lignan
compounds from species of Boscia. The isolation of lignan may have chemotaxonomic importance for B. senegalensis. Fla-
vonoids, phenolic compounds and megastigmen have been reported from the leaves of Boscia salicifolia and B. senegalensis
(Angelika et al., 1990; Niklaus et al., 1990; Morgan et al., 2014). Alkaloids have also been reported from the leaves, bark, and
roots of Boscia angustifolia (Caterina et al., 1992; Hassan et al., 2006). Diepoxylignans, epoxylignans, cyclolignans, and neo-
lignans were previously isolated from Capparis flavicans, Capparis tenera, and Maerua crassifolia (Capparaceae) (Bishay et al.,
1990; Su et al., 2007; Luecha et al., 2009). Compound 1 has been isolated from Sinocalamus affinis (Poaceae) (Liang et al., 2011),
and compounds 2 and 8 from Arabidopsis thaliana (Brassicaceae) (Floerl et al., 2012), however, compound 3 has been recorded
from Eucommia ulmoides (Eucommiaceae) (Takeshi, 1983). Compound 4was found in C. flavicans (Capparaceae) (Luecha et al.,
2009), and compound 5was found in Rorippa indica (Brassicaceae) (Lin et al., 2014). Compounds 6 and 7were reported for the
first time from Stemmadenia minima (Apocynaceae) and Maerua crassifolia (Capparaceae) (Bishay et al., 1990; Achenbach
et al., 1992). Moreover compounds 3, 6, 7, and 8 have been also reported in Cestrum diurnum (Solanaceae) (Mohamed
et al., 2007). The presence of compounds 2, 5 and 8 in both the Capparaceae and the Brassicaceae family may imply a
close relationship between the two families (Hall et al., 2002). Moreover, the occurrence of compounds 6 and 7 in the genus
Boscia and the genus Maerua is in agreement with the conclusion that taxonomically Boscia and Maerua are closely related
genus.

As this is the first report of these compounds from Boscia they might be of chemotaxonomic significance for the genus
Boscia species, especially the diepoxylignans (1e3), epoxylignans (4, 5), and neolignans (8).
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