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Chemical investigation of the methanol/dichloromethane(1:1 v/v) extract of the leaves and fruits of Kigelia 
africana afforded lupeol (1), β-sitosterol (2), β-Sitosteryl β-D-glucoside (3), canophyllol (4), fibrarecisin (5), 
pomolic acid (6), hydroxy-pomolic acid 7, β-friedelinol (8), sesamin (9), and paulownin (10). Their structures 
were elucidated on the basis of spectroscopic analysis and identified by comparison of their spectral data with 
those reported in the literature. Among them, compounds 1 and 5-10 were isolated for the first time from this 
plant.  
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INTRODUCTION 
 

Kigelia africana (Lam.) Benth. belongs to the  
Bignoniaceae family and has a wide geographical distribution in 
west and  central  Africa.  The tree grows on  river banks, wet 
areas along streams and on floodplains of Nigeria, Cameroon,  
Kenya, Guinea and Senegal. It is also found in open woodland 
from KwaZulu-Natal to Tanzania, Chad, Eritrea, South Africa 
and Namibia (Abioye et al., 2003; Ogbeche et al., 2002; Owolabi 
et al., 2007; Owolabi and Omogbai, 2007).  The tree is widely  
grown as an ornamental plant in tropical regions for its  
decorative flowers and unusual  fruit hence  the name ‘sausage  
tree’ (Roodt, 1992). Several species of mammals eat the seeds,  
e.g., baboons, bush pigs, monkeys, porcupines, savannah  
elephants, giraffes and hippopotamus (Owolabi and Omogbai, 
2007). In Kenya, the roasted seeds mixed with beer cause    
enlargement of sexual organs (Kokwaro, 1976). In South eastern  
.  
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Nigeria, the fruits and flowers are mixed with alcohol or water and 
used  by  traditional  healers for  fertility  treatment  among women  
and men of child bearing age (Ogbeche et al., 2002). Some 
interesting diverse biological studies on K. africana had been 
reported such as the anti-implantation (Prakash et al., 1985), 
molluscicidal (Kela et al., 1989), and antimicrobial (Akunyili et 
al., 1991) activities. The extracts of the stem-bark and fruit were 
screened for their cytotoxic activities and showed promising results 
against melanoma and renal carcinoma (Houghton et al., 1994), 
while the root-bark showed activity against KB cells (Weiss et al., 
2000 Previous studies of the fruits showed some anti-inflammatory  
effects (Picerno et al., 2005; Owolabi and Omogbai, 2007),  
anticancer  activity  (Houghton  et al., 1994;  Jackson  et al.,  2000;  
Picerno et al., 2005) and hepatoprotective effect (Olaleye and 
Rocha, 2007, 2008). The current literature revealed the isolation of 
naphthoquinons (Inoue et al., 1981; Akunyili and Houghton, 1993; 
Weiss et al., 2000), coumarins (Govindachari et al., 1971), iridoids 
(Houghton and Akunyili, 1993) and flavonoids (El-Sayyad, 1982) 
from K. africana.  

In the course of phytochemical studies on Cameroonian 
plants, this study was designed with the objective to identify 
phytochemicals constituents of the leaves and fruits of K. africana.  
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MATERIALS AND METHODS 
 

General experimental techniques 
The structures of isolated compounds were elucidated by 

means of spectroscopic experiments mainly 1D and 2D NMR 
performed, on a 600 MHz Bruker Avance III-600 spectrometer 
equipped with a 5mm BBFO+ probe at 300K and ESIMS / 
HRESIMS analyses recorded on a SYNAPT G2 HDMS (Waters) 
mass spectrometer and by comparison with literature data. 
Fractions were monitored by TLC and performed on precoated 
silica gel 60 F254 plates (Merck, Dramstadt, Germany). The spots 
were revealed using both ultra-violet light (254 nm and 366 nm) 
and 10 % H2SO4 spray reagent.  

 
 Sample collection 

The fruits and leaves of K. africana were collected from 
Mont Cameroun, Buea,  Cameroon in February 2013 and  
identified by Mr. Victor NANA (plant taxonomist) of the 
Cameroon National Herbarium (HNC) where voucher specimens 
(N° 159/HNC) have been deposited. 

 
Extraction and isolation 

The air-dried powder leaves (1.5 kgs) and fruits (1.8 kgs) 
of K.africana were separately extracted by maceration at room 
temperature for 72 h using MeOH/DCM (1:1 v/v) mixture. The 
suspensions were filtered and each filtrate was concentrated under 
reduced pressure using a rotavapor to give 250 g and 200 g of 
crude extracts, respectively. The leaves crude extract (200 g) was 
subjected to flash column chromatography on silica gel (Merck, 
230-400mesh) and eluted with hexane/AcOEt(3:1), hexane/AcOEt 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(1:1), AcOEt, AcOEt/MeOH (9:1) to give four fractions labeled F1 
(35 g), F2 (45 g), F3 (55 g), F4 (50 g) respectively. Fractions F1 
and F2 were mixed, on the basis of their thin layer 
chromatography (TLC) profile. The regouped fraction (F, 80 g) 
was further subjected to column chromatography (CC) on silica 
gel (Merck, 70-230 mesh) and eluted with hexane/AcOEt mixture 
of increasing polarity from hexane/AcOEt (9:1) to hexane/AcOEt 
(1:3). One hundred and twenty fractions of 150 mL each were 
collected and analyzed by TLC using hexane/AcOEt (7:3) and 
AcOEt/MeOH (9:1) as mobile phase. Sub-fractions 30-35, 65-68, 
75-77, 88-91, 100-103 and 112-14 were left to crystallize at room 
temperature to afford respectively: lupeol 1 (65 mg),  β-Sitosterol 
2 (20 mg), sitosteryl β-D-glucoside 3 (15 mg), canophyllol 4 (12 
mg), pomolic acid 6 (13 mg), hydroxy-pomolic acid 7 (15 mg) 
(Guillermo et al., 1989; Masao et al., 1988;). Similarly, the fruits 
crude extract (180 g) was also s n’est pas clairubjected to flash 
column chromatography on silica gel (Merck, 230-400 mesh) and 
eluted with hexane/AcOEt (3:1), hexane/AcOEt (1:1), AcOEt, 
AcOEt/MeOH (9:1) to give four fractions labeled A1 (25 g), A2 
(36 g), A3 (45 g), A4 (50 g). Fractions A1 and A2 were also 
pooled, according to their thin layer chromatography (TLC) 
profile. Fraction A (61 g) obtained was treated as fraction F. One 
hundred and twenty fractions of 150 mL each were collected and 
analyzed by TLC using hexane/AcOEt (7:3) and AcOEt/MeOH 
(9:1) as mobile phase. Sub-fractions 65-71, 88-91 were also left to 
crystallize at room temperature to afford respectively: β-friedelinol 
8 (15 mg),  fibrarecisin 5 (14 mg). The residues obtained from sub-
fractions 112-119 and 125-132 labelled A’ and A’’ were eluted, 
each with the mixture Hex/AcOEt (6:4) and afforded sesamin 9 
(11 mg) and paulownin 10 (10 mg).  
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Fig.  1: Chemical structures of compounds 1-10 isolated from the fruits and leaves of K.africana. 
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Lupeol (1): colorless solid;  1H- NMR (600 MHz, CDCl3): δ 4.68 
(H-29b), 4.55 (H-29a), 3.18 (H-3), 1.68 (s, H3-30), 0.96 (s, H3-23), 
0.78 (s, H3-24), 0.83 (s, H3-25), 0.94 (s, H3-26), 1.06 (s, H3-27), 
0.91 (s, H3-28), 1.68 (s, H3-30). β-Sitosterol (2): white powder; 1H-
NMR (600 MHz; Pyridine-d5) δ 5.38 (1H, brdt, J  =  5.0; 2.4 Hz, 
H-6), 3.96 (1H, m, H-3), 2.76 (1H, ddd, J =12.9; 4.5; 2.1 Hz; Ha-
4), 2.50 (1H, td, J = 12.4; 3.1 Hz; H-4b), 2.16 (1H, brd, J  = 11.8 
Hz; H-2a), 2.00 (1H, dt, J  = 12.4; 3.5 Hz; H-12a), 1.96 (1H, m, H-
7a), 1.86 (1H, m, H-16a), 1.77 (1H, m, H-2b), 1.71 (1H, m, H-25), 
1.58 (1H, m, H-15a), 1.56 (1H, m, H-7b), 1.46 (1H, m, H-11a), 
1.43 (1H, m, H-22a),  1.42 (1H, m, H-20), 1.41 (1H, m, H-11b), 
1.40 (1H, m, H-8), 1.33 (2H, m, H-28), 1.28 (3H, m, H-16b/23b), 
1.13 (2H, m, H-12b/H-17 b), 1.12 (1H, m, H-22 b), 1.06 (1H, m, 
H-15b), 1.03 (1H, m, H-24), 1.01 (1H, d, J = 6.7 Hz, H-21), 1.33 
(1H, m, H-2b), 0.96 (1H, m, H-14), 0.96 (3H, s, H-19), 0.93 (1H, 
m, H-9), 0.92 (3H, t, J = 7.4 Hz, H-29), 0.91 (3H, d, J = 6.7 Hz, H-
27), 0.89 (3H, d, J = 6.7 Hz, H-26), 0.69 (3H, s, H-18).13C-NMR 
(150 MHz; Pyridine-d5) δ 38.0 (C-1), 30.8 (C-2), 78.6 (C-3), 39.8 
(C-4), 141.4 (C- 5), 122.4 (C-6), 32.7 (C-7), 32.6 (C-8), 50.9 (C-
9), 37.4 (C-10), 21.8 (C-11), 40.5 (C-12), 43.0 (C-13), 57.3 (C-
14), 25.0 (C-15), 29.0 (C-16), 56.7 (C-17), 12.5 (C-18), 19.9 (C-
19), 36.9 (C-20), 19.5 (C-21), 34.7 (C-22), 26.9 (C-23), 46.5 (C-
24), 30.0 (C-25), 19.7 (C- 26), 20.5 (C-27), 23.9 (C-28), 12.7 (C-
29). 

β-Sitosteryl -D-glucoside (3): white powder; 1H-NMR 
(600 MHz; Pyridine-d5) δ 5.38 (1H, brdt, J = 5.0; 2.4 Hz, H-6), 
5.08 (1H, d, J = 7.7 Hz, H-1’), 4.59 (1H, dd, J = 11.8; 2.1 Hz, Ha-
6’), 4.44 (1H, dd, J = 11.8; 5.1 Hz, Hb-6’), 4.32 (1H, t, J = 8.7 Hz, 
H-3’), 4.30 (1H, t, J = 8.7 Hz, H-4’), 4.08 (1H, dd, J = 8.7;7.7 Hz, 
H-2’), 4.01 (1H, m, H-5’), 3.96 (1H, m, H-3), 2.76 (1H, ddd, J 
=12.9; 4.5; 2.1 Hz; H-4a), 2.50 (1H, td, J =12.4; 3.1 Hz; H-4b), 
2.16 (1H, brd, J = 11.8 Hz; H-2a), 2.00 (1H, dt, J =12.4; 3.5 Hz; 
H-12a), 1.96 (1H, m, H-7a), 1.86 (1H, m, H-16a), 1.77 (1H, m, H-
2b), 1.71 (1H, m, H-25), 1.58 (1H, m, H-15a), 1.56 (1H, m, H-7b), 
1.46 (1H, m, H-11a), 1.43 (1H, m, H-22a),  1.42 (1H, m, H-20), 
1.41 (1H, m, H-11b), 1.40 (1H, m, H-8), 1.33 (2H, m, H-28), 1.28 
(3H, m, H-16 b /23b), 1.13 (2H, m, H-12 b /H-17b), 1.12 (1H, m, 
H-22b), 1.06 (1H, m, H-15b), 1.03 (1H, m, H-24), 1.01 (1H, d, J = 
6.7 Hz, H-21), 1.33 (1H, m, H-2b), 0.96 (1H, m, H-14), 0.96 (3H, 
s, H-19), 0.93 (1H, m, H-9), 0.92 (3H, t, J = 7.4 Hz, H-29), 0.91 
(3H, d, J = 6.7 Hz, H-27), 0.89 (3H, d, J = 6.7 Hz, H-26), 0.69 
(3H, s, H-18). 

13C-NMR (150 MHz; Pyridine-d5) δ 38.0 (C-1), 30.8 (C-
2), 78.6 (C-3), 39.8 (C-4), 141.4 (C- 5), 122.4 (C-6), 32.7 (C-7), 
32.6 (C-8), 50.9 (C-9), 37.4 (C-10), 21.8 (C-11), 40.5 (C-12), 43.0 
(C-13), 57.3 (C-14), 25.0 (C-15), 29.0 (C-16), 56.7 (C-17), 12.5 
(C-18), 19.9 (C-19), 36.9 (C-20), 19.5 (C-21), 34.7 (C-22), 26.9 
(C-23), 46.5 (C-24), 30.0 (C-25), 19.7 (C- 26), 20.5 (C-27), 23.9 
(C-28), 12.7 (C-29), 103.1 (C-1‘), 75.8 (C-2‘), 79.1 (C-3‘), 72.2 
(C-4‘), 79.0 (C- 5‘),63.4 (C-6‘), Canophyllol (4): white powder; 
1H-NMR (600 MHz; CDCl3) δ 3.64 (1H, d, J = 11.0 Hz, H-28a), 
3.62 ( 1H, d, J = 11.0 Hz, H-28b), 2.39 (1H, ddd, J = 13.9 ; 5.1 ; 
1.8 Hz, H-2a), 2.29 (1H, dddd, J = 13.9 ; 13.0 ; 7.3 ; 1.1 Hz, H-
2b), 2.25 (1H, brq, J = 6.6 Hz, H-4), 1.96 (1H, ddt, J = 13.2 ; 7.3 ; 

2.5 Hz, Ha-1), 1.86 (1H, t, J = 9.5 Hz, H-16a), 1.76 (1H, dt, J = 
12.8 ; 3.0 Hz, H-6a), 1.69 (1H, qd, J = 13.1 ; 5.0 Hz, Hb-1), 1.54 
(1H, m, H-10),  1.49 (1H, m, H-7a), 1.48 (1H, m, H-15a), 1.47 
(2H, m, H-11a/19 a), 1.42 (1H, m, H-8),  1.41 (1H, m, H-15b), 
1.36 (2H, m, H-12), 1.35 (1H, m, Hb-7), 1.33 (2H, m, H-22),1.32 
(1H, m, H-16b), 1.30 (2H, m, Hb-6/11), 1.30 (1H, m, H-18a), 1.30 
(2H, m, H-21),1.27 (1H, m, H-19b), 1.13 (3H, s, H-27), 0.99 (3H, 
s, H-30), 0.98 (3H, s, H-29), 0.91 (3H, s, H-26), 0.88 (3H, d, J = 
6.0 Hz, H-23), 0.87 (3H, s, H-25), 0.72 (3H, s, H-24). 13C-NMR 
(150 MHz; Pyridine-d5) δ 22.4 (C-1), 41.7 (C-2), 213.3 (C-3), 58.4 
(C-4), 42.3 (C- 5), 41.4 (C-6), 18.4 (C-7), 52.6 (C-8), 37.6 (C-9), 
59.6 (C-10), 35.6 (C-11), 30.3 (C-12), 39.5 (C-13), 38.3 (C-14), 
31.6 (C-15), 29.3 (C-16), 35.3 (C-17), 39.6 (C-18), 34.7 (C-19), 
28.3 (C-20), 33.5 (C-21), 31.4 (C-22), 7.0 (C-23), 14.8 (C-24), 
18.2 (C-25), 19.2 (C- 26), 19.3 (C-27), 68.2 (C-28), 33.0 (C-29), 
34.4 (C-30). Fibrarecisin (5): white powder; 1H-NMR (600 MHz; 
Pyridine-d5) δ 7.33 ( 2H, s, H-3’/7’), 5.55 (1H, dd, J = 8.2 ; 3.1 Hz, 
H-15), 4.96 (1H, dd, J = 11.4; 5.0 Hz, H-3), 3.94 (2xOMe, s), 2.06 
(2H, dt, J = 12.8; 2.9 Hz, Ha-7), 1.93 (1H, dd, J = 14.7; 2.7 Hz, H-
16a), 1.78 (1H, m, H-2a), 1.67 (1H, m, H-11a), 1.66 (1H, m, H-
1a), 1.65 (1H, m, H-16b), 1.65 (2H, m, H-6a), 1.64 (2H, m, H-
12a), 1.57 (1H, m, H-12b), 1.53 (1H, m, H-6b), 1.50 (1H, m, H-
11b), 1.49 (1H, m, H-9), 1.47 (1H, m, H-2b), 1.39 (1H, td, J = 
13.6; 3.3, H-7b), 1.38 (1H, m, H-22a), 1.35 (1H, m, H-21a), 1.33 
(1H, m, H-19a),  1.26 (1H, m, H-21b),  1.12 (1H, td, J = 12.6; 4.4 
Hz, H-1b), 1.12 (3H, s, H-26), 1.03 (3H, m, H-24), 1.02 (3H, m, 
H-22b), 1.01 (3H, m, H-25), 0.98 (1H, m, H-5),  0.98 (1H, m, H-
19b),  0.97 (1H, m, H-18),  0.96 (3H, m, H-29), 0.93 (3H, s, H-
23/27), 0.92 (3H, s, H-30), 0.83 (3H, s, H-28). ). 13C-NMR (150 
MHz; Pyridine-d5) δ 37.6 (C-1), 23.8 (C-2), 81.7 (C-3), 38.3 (C-
4), 55.8 (C- 5), 18.9 (C-6), 41.4 (C-7), 39.2 (C-8), 49.4 (C-9), 38.1 
(C-10), 17.7 (C-11), 33.9 (C-12), 37.7 (C-13), 158.1 (C-14), 117.1 
(C-15), 37.9 (C-16), 36.0 (C-17), 48.9 (C-18), 36.0 (C-19), 29.0 
(C-20), 33.3 (C-21), 35.3 (C-22), 28.3 (C-23), 17.1 (C-24), 15.7 
(C-25), 26.1 (C- 26), 21.1 (C-27), 30.0 (C-28), 33.5 (C-29), 30.1 
(C-30), 166.2 (C-1‘), 122.1 (C-2‘), 106.8 (C-3‘/7‘), 146.8 (C-
4‘/6‘), 139.2 (C-5‘), 56.5 (2xOMe)                                                                                                                    

Pomolic acid (6): white powder; 1H-NMR (600 MHz; 
C5D5N) δ 5.64 (1H, t, J = 3.20 Hz, H-12), 3.46 (1H, dd, J = 11.1; 
4.5 Hz, H-3), 3.16 (1H, td, J = 13.3; 4.6 Hz, H-16a), 3.08 (1H, s, 
H-18), 2.37 (1H, m, H-15a), 2.20 (2H, m, Ha-22), 2.12 (2H, m, H-
21a), 2.10 (1H, m, H-11a, H-16b, H-22b), 2.06 (1H, m, Hb-
11),1.92 (1H, m, Ha-2), 1.88 (1H, m, H-9), 1.85 (1H, m, H-2b), 
1.78 (1H, m, H-7a), 1.76 (3H, s, H-27), 1.75 (1H, m, H-15b), 1.61 
(1H, m, H-6a), 1.60 (1H, m, H-1a), 1.53 (1H, m, H-20), 1.48 (3H, 
s, H-29), 1.43 (1H, m, H-6,7b), 1.37 (1H, m, H-21b), 1.26 (3H, s, 
H-23), 1.15 (3H, s, H-26), 1.14 (3H, d, J = 4.5Hz, H-30), 1.05 (3H, 
s, H-24), 0.95 (3H, s, H-25). 13C-NMR (150 MHz; C5D5N,) δ 39.5 
(C-1), 28.6 (C-2), 78.7 (C-3), 39.9 (C-4), 56.3 (C- 5), 19.4 (C-6), 
34.1 (C-7), 40.8 (C-8), 48.3 (C-9), 37.8 (C-10), 24.5 (C-11), 128.5 
(C-12), 140.4 (C-13), 42.6 (C-14), 29.8 (C-15), 26.9 (C-16), 48.8 
(C-17), 55.1 (C-18), 73.2 (C-19), 42.8 (C-20), 27.4 (C-21), 39.0 
(C-22), 17.0 (C-23), 29.3 (C-24), 16.0 (C-25), 17.2 (C- 26), 25.2 
(C-27), 181.1 (C-28), 27.6 (C-29), 17.4 (C-30).  
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Hydroxy-pomolic acid (7): white powder; 1H-NMR (600 MHz; 
Pyridine) δ  5.30 (1H, t, J = 3.9 Hz, H-12),  4.01 (1H, m, H-2), 
3.14 (1H, d, J = 4.0 Hz, H-3), 2.56 (2H, m, H-15), 2.50 (1H, brs, 
H-18), 2.06 (1H, dd, J = 14.3; 2.9 Hz, H-3a), 2.02 (1H, m, Ha-
11),1.94 (1H, m, H-11b), 1.80 (2H, m, H-15), 1.72 (2H, m, H-21a, 
H-22a), 1.63 (2H, m, H-16), 1.61 (1H, m, H-22b), 1.55 (2H, m, H-
6a, H-7a), 1.50 (1H, m, H-6b), 1.45 (1H, m, H-6b), 1.33 (3H, s, H-
26), 1.31 (1H, m, H-7b), 1.25 (3H, s, H-25), 1.45 (1H, m, H-6b), 
1.23 (2H, m, H-21), 1.19 (1H, s, H-29), 1.16 (1H, m, H-1b), 1.01 
(3H, s, H-24), 1.00 (3H, s, H-623), 0.93 (3H, d,  J = 6.6 Hz, H-30), 
0.86 (1H, m, H-5), 0.81 (3H, s, H-26). 13C-NMR (150 MHz; 
C5D5N) δ 45.5 (C-1), 72. (C-2), 79.7 (C-3), 39.2 (C-4), 56.8 (C- 5), 
19.4 (C-6), 34.2 (C-7), 41.1 (C-8), 49.2 (C-9), 38.0 (C-10), 24.8 
(C-11), 129.6 (C-12), 140.0 (C-13), 42.6 (C-14), 29.5 (C-15), 26.2 
(C-16), 48.7 (C-17), 55.1 (C-18), 73.6 (C-19), 43.1 (C-20), 27.3 
(C-21), 39.0 (C-22), 30.3 (C-23), 17.9 (C-24), 16.6 (C-25), 17.5 
(C- 26), 24.9 (C-27), 182.3 (C-28), 27.1 (C-29), 16.6 (C-30). 

β-Friedelinol (8): white powder; 1H-NMR (600 MHz; 
Pyridine-d5) δ 5.02 (3-OH, s), 4.00 ( 1H, sl, H-3), 2.17 (1H, dq, J = 
13.2, 2.9 Hz, Ha-2), 1.93 (1H, qd, J = 12.8; 3.1 Hz, Ha-1), 1.92 
(1H, qd, J = 13.1, 3.3 Hz, Ha-7), 1.86 (1H, dt, J = 12.6; 3.0 Hz, 
Ha-6), 1.69 (1H, tdd, J = 13.2; 4.0, 3.5 Hz, H-2b), 1.59 ( 1H, m, H-
18), 1.58 (1H, m, Ha-16), 1.53 (1H, m, Hb-7), 1.52 (2H, m, Ha-21, 
Hb-1), 1.51 (1H, m, H-22a), 1.49 ( 1H, m, H-11a), 1.48 (1H, m, H-
15a), 1.44 (1H, m, Ha-19), 1.37 (1H, m, H-16b), 1.36 (1H, m, H-
8), 1.32 (2H, m, H-12), 1.31 (1H, m, H-21b), 1.31 (3H, s, H-24), 
1.31 (1H, m, H-4), 1.30 (1H, m, H-15b), 1.27 (1H, m, H-19b), 
1.21 (1H, m, H-11b), 1.21 (3H, s, H-28), 1.19 (3H, d, J = 7.2 Hz,  
H-23),   1.08 (3H, s, H-30), 1.06 (1H, m, H-6b), 1.06 (3H, s, H-
27), 1.03 (1H, m, H-10), 1.02 (3H, s, H-29), 1.01 (3H, s, H-26),  
0.95 (1H, dd, J = 11.0; 2.6 Hz, Hb-22), 0.95 (3H, s, H-25). 13C-
NMR (150 MHz; C5D5N,) δ 17.1 (C-1), 37.1 (C-2), 71.9 (C-3), 
50.5 (C-4), 39.1 (C- 5), 42.8 (C-6), 17.1 (C-7), 54.0 (C-8), 37.9 
(C-9), 62.4 (C-10), 36.5 (C-11), 31.4 (C-12), 39.1 (C-13), 40.5 (C-
14), 33.0 (C-15), 36.9 (C-16), 30.7 (C-17), 43.6 (C-18), 36.0 (C-
19), 28.8 (C-20), 33.6 (C-21), 39.9 (C-22), 13.0 (C-23), 17.5 (C-
24), 19.1 (C-25), 20.8 (C- 26), 19.3 (C-27), 33.0 (C-28), 35.5 (C-
29), 32.5 (C-30). 
Sesamin (9): Pink needle crystals.  EIMS: m/z 354 [M] + , 

1H-NMR (500 MHz, CDCl3), δ: 2.98 (2H, m, H-1/5), 
3.80 (2H, dd, H-4/8), 4.16 (2H, dd, H-4/8), 4.64 (2H, d, H-2/6), 
5.88 (4H, s, [(-O-CH2-O)-2]), 6.70 d (2H, d, H-5'/5''), 6.72 (2H, 
dd, H-6'/6''), 6.77 (d, 2H, H-2'/2''). 13H-NMR (150 MHz, CDCl3), 
δ: 54.3 (C-1/5), 85.7 (C-2/6), 71.7 (C-4/8), 101.0 (C-[(-O-CH2-O)-
2]), 135.0 (C-1'/1''), 106.4 (C-2'/2''), 147.9 (C-3'/3''), 147.1 (C-
4'/4''), 108.1 (C-5'/5''), 119.3 (C-6'/6'' 

Paulownin (10): Pink needle crystals. EIMS: m/z = 370 
[M]+ for formula C20H18O7;  1H-NMR (500 MHz, CDCl3), δ: 1.5 
(1H, s, OH), 3.06 (1H, ddd, H-1), 3.86 dd (1H, dd, H-8b), 3.93 
(1H, d, H-4b), 4.06 (1H, d, H-4a), 4.53 (1H, dd, H-8a), 4.83 (1H, 
s, H-6), 4.86 (1H, d, H-2), 5.97 (2H, s, CH2 (a)), 6.00 (2H, s, CH2 

(b)), 6.81 (1H, d, H-5'), 6.86 (1H, d, H-5''), 6.88 (1H, dd, H-6'), 
6.89 (1H, dd, H-6''), 6.93 (1H, d, H-2'), 6.96 (1H, d, H-2''). 13C-
NMR (150 MHz, CDCl3), δ: 59.4 (C-1), 84.8 (C-2), 73.8 (C-4), 

90.7 (C-5), 86.5 (C-6), 70.6 (C-8), 100.1 (CH2 (a)), 100.2 (CH2 

(b)), 128.1 (C-1'), 133.6 (C-1''), 105.9 (C-2'), 106.4 (C-2''), 147.0 
(C-3'), 147.2 (C-3''), 146.3 (C-4'), 146.9 (C-4''), 118.8 (C-5'), 119.0 
(C-5''), 107.2 (C-6'), 107.6 (C-6'').  
 
RESULTS AND DISCUSSION 
 

Fractionation of K. africana fruits and leaves extracts by 
column chromatography led to the isolation and purification of 
five triterpenoids (1, 4-8), two sterols (2-3)  and two lignans (9-
10). Silica gel chromatography of the different fractions of leaves 
of Kigelia africana afforded lupeol 1 (Prakash and Garg, 1980), β-
Sitosterol 2 (Shaleen et al., 2001), sitosteryl β-D-glucoside 3 
(Shaleen et al., 2001), canophyllol 4 (Mahato and Kundu, 1994), 
pomolic acid 6 (Masao et al., 1988; Guillermo et al., 1989), 
hydroxy-pomolic acid 7 (Nchu et al., 2010; Masao et al., 1988; 
Guillermo et al., 1989). Similarly, the different fractions of the 
fruits of Kigelia africana afforded β-friedelinol 8 (Salazar et al., 
2000),  fibrarecisin 5, (Jiao-longfu et al., 2007), sesamin 9 
(Alvarez et al., 2007; Li et al., 2000; Laggoune et al., 2011), and 
paulownin 10 (Angel et al., 2008; Laggoune et al., 2011). The 
structures of the isolated compounds were determined by 
spectroscopic analysis, especially, MS, 1H, and 13C NMR spectra 
in conjunction with 2D experiments ( COSY, HSQC, HMBC) and 
direct comparison with reference data from available literature.  

Compound 5 was obtained as a white amorphous 
powder. Its EI-MS showed the molecular ion peak at m/z 606, 
corresponding to the molecular formula C39H58O5, which was in 
agreement with 1H and 13C NMR data. The 1H NMR spectrum 
displayed proton signals for eight  methyls ( δ 0.83, 0.91, 0.92, 
0.93, 0.95, 1.00, 1.03 and 1.11, eachs, 3H), two methoxyles (δ 
3.94, s, 6H),one oxygen-bearing methylene (δ 4.69, dd, J = 11.3, 
5.5 Hz, 1H), one pair of tri-substituted double bond (δ 5.55, dd, J = 
3.5, 1.3 Hz,1H), and asymmetric 1,3,4,5-tetrasubstituted aromatic 
ring (7.32, s, 2H), suggesting an oleanane-type triterpenoid 
derivative. The 13C NMR of 5 showed 8 methyls, 10 methylenes, 3 
methines, one hydroxy-bearing methine, a pair of double bond, 
and six quaternary carbons for the triterpenoid moiety. The 
remaining signals at 166.0 (s), 121.9 (s), 106.5 (d, 2C), 146.6 (s, 
2C), 139.0 (s), 55.6 (t, 2C) were attributed to a syringyl group 
(Jiao-Longfu et al., 2007). The position of the oxygen-bearing 
methylene and double bonds were assigned to be C-3, C14 and C-
15, respectively, according to the significant HMBC cross-peaks 
of H-3 with C-23 and C-24, and C-10 H-15/C-16, H3 C-26/C-14, 
and H3 C-27/C-14) The β-configuration (axial) of H-3 was 
determined by the coupling constants of 11.3 and 5.5 Hz.Thus, 
fibrarecisin (5) was structurally elucidated to be 3-O-syringyl-3-β-
oleanol-14-ene. Although bioassays were not conducted on the 
isolated compounds, previous studies  reported on their biological 
activities. Lupeol (1) exhibited antiurolithiatic and diuretic activity 
(Vidya et al., 2002). It prevented the formation of vesical calculi 
and reduced the size of the preformed stones in rats (Anand et al., 
1994). β-Sitosterol (2) and  β sitosteryl -D-glucoside (3) have 
shown growth inhibitory effects on human breast MCF-7 and 
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MDA-MB-231 adenocarcinoma cells (Awad  et al.,  2007). It was 
shown to be effective for the treatment of benign prostatic 
hyperplasia (Jayaprakasha et al., 2007). It was also reported to 
attenuate β-catenin and PCNA expression, as well as quench 
radical in vitro, making it a potential anticancer drug for colon 
carcinogenesis (Baskar et al., 2010). It can inhibit the expression 
of NPC1L1 in the enterocytes to reduce intestinal cholesterol 
uptake (Jesch et al., 2009). It was reported to induce apoptosis 
mediated by the activation of ERK and the down regulation of Akt 
in MCA-102 murine fibrosarcoma cells (Moon et al., 2007). 

An earlier study reported that pomolic acid (6) and 
hydroxy-pomolic acid (7) exhibited anti-tumor activity against 
human colon carcinoma cell line HCT15 with pomolic acid acid 
showing stronger activity than hydroxy-pomolic acid (Chang et 
al., 2010). It exhibited anti-inflammatory effects by inhibiting 
hyperpermeability, the expression of CAMs, and the adhesion and 
migration of leukocytes (Li et al., 2012). hydroxy-pomolic acid 
was observed to have anti- microbial, and analgesic effect (Leitao 
et al., 2011). Canophyllol (4) exhibited anti-AGEs activity through 
various mechanisms such as radical scavenging, chelation of 
divalent metal ions as well as catching of dicarbonylated species 
(Pashikanti et al., 2010) Fibrarecisin (5) exhibited anti-tumor 
activity against human colon carcinoma cell line HCT15 (Fu et al., 
2007).  

β-Friedelinol(8) exhibited antiurolithiatic, antimicrobial 
and anti-inflammatory activity. It prevented the formation of 
vesical calculi and reduced the size of the preformed stones in rats 
(Corrêa et al., 2014). Sesamin (9) and paulownin (10) exhibited 
anti-inflammatory activity by inhibiting del-ta5-desaturase, a key 
enzyme in arachidonic acid biosynthesis that leads to a reduction 
in the formation of pro-inflammatory mediators. It  increases the 
production of ketone bodies, when glucose is low in the brain 
tissue. It also  significantly quenches the excess generation of 
nitric oxide induced by lipopolysaccharide in the murine 
microglial cell line BV-2 and rat primary microglia cells (Ahmed 
and Neelakantan, 2013).  

The previous work on K. africana leaded the isolation of 
iridoids (Gouda et al., 2003), limonoids (Bushra et al., 2013), 
naphtho-quinones (Weiss et al., 2000), flavonoids (El-Sayyad, 
1982), steroids (Sidjui et al., 2014), coumarins (Sidjui et al., 2014) 
and caffeic acid (Sidjui et al., 2014). The present study reports the 
identification of two steroids (2-3), six triterpenes (1, 4-8) and two 
lignans (9-10). Compounds 2-3, are common steroids present in 
many plants. From the six triterpènes described there, compounds 
4-5 were identified for the first time from Bignoniaceae family 
while compounds 1 and 6-8 was already identified from other 
(Sidjui et al., 2014). Lignans were described here or the first time 
from Bignoniaceae family. Therefore, it is clear that compounds 9-
10 could also be used as chemotaxonomic markers of K. africana. 
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