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ABSTRACT: The methanol extract of leaves and bark of Stereospermum suaveolens has been subjected to 
repeated-chromatographic separation and purification processes to isolate the secondary metabolites. A total of 
seven compounds have been isolated from the plant, which were identified as fridelin (1), β-sitosterone (stigmast-5-
en-3-one) (2), stigmasterol (3), 3,4-dimethoxy cis-caffeic acid (4),  3β-friedelanol (5), β-amyrone (6) and glyceryl 
tricaprate (7). The structures of the isolated compounds were elucidated by extensive NMR studies. 
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INTRODUCTION 
 Stereospermum suaveolens (Roxb.) (Bengali 
name: Atkapali, paruli gachh; English name: 
Trumpet; Common name: Patala) is a plant from the 
Bignoniaceae family. S. suaveolens is a medicinal 
plant species native to India, Bangladesh and 
Myanmar.1The plant is widely distributed in the sub-
himalayan tract and outer hills, central India, western 
Peninsula, Myanmar, Bangladesh and the English 
forest. The family Bignoniaceae having about 100 
genera with 800 species, is known for their 
antimicrobial, antiprotozoal, and anti-inflammatory 
properties.2,3 Moreover, bark, flowers, roots and 
leaves of S. suaveolens are used by traditional healers 
in rural communities and pharmaceutical companies 
for remedies of diseases like vomiting, eructation, 
piles, acidity, diarrhoea, gonorrhoea, loss of taste, 
malaria and other fevers.1 It is reputed for its 
antipyretic property and is also useful in excessive 
thirst, cough and asthma.4 S. suaveolens root bark is 
an ingredient of Dasmula, an Ayurvedic formulation. 
Decoction of roots is used in intermittent, puerperal  
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fevers and infections of the brain. Stem bark is 
diuretic and tonic. Flowers are given with honey to 
treat cough.5 Previous chemical investigations  of this 
plant led to the isolation of lapachol, dinatin, dinatin-
7- glucuroniside and sitosterol.6,7 Both the timber and 
the root heartwood of S. suaveolens were found to 
contain lapachol, elicitor of contact dermatitis.8-10 
Studies conducted with S. suaveolens (Syn. S. 
chelonoides DC) provided two new quinones, 
stereochenols A and B11 along with sterekunthal B 
and sterequinone C, previously known from S. 
kunthianum12 and S. personatum.13  

 As a part of our ongoing research on medicinal 
plants of Bangladesh,14,15 we studied S. suaveolens 
and herein, report seven compounds for the first time 
from this plant.  
 
MATERIALS AND METHODS 
 General experimental procedure. NMR spectra 
were recorded using Bruker AMX-400 and AMX-
500 instrument in deuterated chloroform and the  
values for 1H were referenced relative to the residual 
non-deuterated solvent signal. RV10 Basic (IKA, 
Germany) was used for rotary evaporation. For 
vacuum liquid chromatography (VLC) and gel 
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permeation chromatography columns were packed by 
Kieselgel 60H (mesh 70-230) and Sephadex (LH-20), 
respectively. Analytical thin layer chromatography 
(TLC) was performed on precoated plates (TLC 
Silica gel 60 F254-Merck KGaA) and UV light & 
vanillin/H2SO4 reagents were used to visualize the 
spots. All other chemicals, solvents and reagents 
were of analytical grade. 
 Plant materials. The leaves and bark of S. 
suaveolens were collected from Baldha garden, 
Dhaka in the month of June, 2012 and was identified 
by the experts of Bangladesh National Herbarium 
where a voucher specimen (DACB Accession 
number- 37882) representing this collection has been 
deposited. 
 Extraction and isolation. The air dried 
powdered material (743 g) was extracted with 2.5 L 
of methanol in a large conical flask at room 
temperature for 10 days with occasional shaking and 
stirring. The whole mixture was then filtered off 
through a filter paper and the filtrate obtained was 
concentrated at 40 oC with a rotary evaporator (yield, 
2.7%). A portion (19 g) of the concentrated methanol 
extract was fractionated by the modified Kupchan 
partitioning protocol16 to afford petroleum ether (2.84 
g), dichloromethane (3.37 g), ethyl acetate (3.86 g) 
and aqueous (8.05 g) soluble materials. 
 The petroleum ether soluble partitionate (2.50 g) 
was subjected to column chromatography over silica 
gel (Kieselgel, mesh 70-230) using mixtures of 
petroleum ether and ethyl acetate with increasing 
polarities and a total of 79 fractions (each 15 ml) 
were collected. Depending on the TLC behavior, 
fractions 56-60 were mixed and subjected to 
preparative thin layer chromatography (PTLC) using 
10% ethyl acetate in dichloromethane to yield 
stigmasterol (3). 
 Similarly the dichloromethane soluble materials 
(3.37 g) were fractionated by column 
chromatography over silica gel (Kieselgel, mesh 70-
230) using dichloromethane and ethyl acetate 
mixtures of varying polarities to provide a total of 
130 fractions (each 15 ml). Fractions 66-72 were 
bulked and subjected to PTLC (Kieselgel 60 F254) 

using 7% ethyl acetate in dichloromethane with few 
drops of acetic acid and 3,4-dimethoxy-cis-caffeic 
acid (4) was obtained. 
 A portion of the crude methanolic extract (10.8 
g) was subjected to vacuum liquid chromatography 
(VLC) over silica gel 60H (100-200 mesh). The 
column was eluted with petroleum ether, followed by 
mixtures of petroleum ether and ethyl acetate, ethyl 
acetate and finally ethyl acetate and methanol with 
increasing polarities. On the basis of TLC, fractions 4 
- 8 eluted with 8, 12, 15, 20 and 25% ethyl acetate in 
petroleum ether, respectively were subjected to 
further investigation. Further purification of fraction 
number 5 by PTLC over silica gel (Kieselgel 60 F254) 
using 7% ethyl acetate in petroleum ether yielded 
fridelin (1) and stigmast-5-en-3-one or β-sitosterone 
(2). 
 VLC fractions 4, 6, 7 and 8 were mixed and 
purified by column chromatography over silica gel 
(Kieselgel, mesh 70-230) for rapid fractionation 
using petroleum ether and ethyl acetate mixtures of 
increasing polarities. A total of 207 fractions (each 15 
ml) were collected. On the basis of TLC, fractions 
32-37 were combined and the mixture was subjected 
to PTLC using 8% ethyl acetate in petroleum ether 
and gave 3β-friedelanol (5) and glyceryl tricaprate (7) 
were obtained. 
 Another aliquot (31.5 g) of crude methanolic 
extract was also subjected to partitioning by 
petroleum ether, chloroform and ethyl acetate. A 
portion of the chloroform soluble partitionate (5.62 g) 
was purified by column chromatography over silica 
gel (Kieselgel, mesh 70-230) using petroleum ether 
and ethyl acetate mixtures of increasing polarities. 
On the basis of TLC behavior, fractions 9-22 were 
mixed and subjected to PTLC using 0.5% ethyl 
acetate in petroleum ether to yield β-amyrone (6). 
 Properties of isolated compounds. Fridelin (1): 
(Syn. Friedelan-3-one, 3-Friedelanone); Colorless 
gum; 1H NMR (400 MHz, CDCl3):  0.72 (3H, s, 
Me-5), 0.87 (3H, s, Me-9), 0.88 (3H, br. s, Me-4), 
0.95 (3H, s, Meb-20), 0.99 (3H, s, Mea-20), 1.01 (3H, 
s, Me-14), 1.05 (3H, s, Me-13), 1.18 (3H, s, Me-17), 
1.71 (2H, m, Ha-1, Hb-1), 2.10 (1H, m, H-4), 2.31 
(1H, m, Hb-2) and 2.41 (1H, m, Ha-2).  
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β-sitosterone (2): (Syn. Sitosterone, β-stigmast-5-en-
3-one); Colorless gum; 1H NMR (400 MHz, CDCl3): 
δ 0.86 (3H, m, Me-27), 0.88 (3H, d, J = 7.2 Hz, Me-
26), 0.94 (3H, t, J = 6.8 Hz, Me-29), 0.99 (3H, s, Me-
18), 0.99 (3H, d, J = 6.00 Hz, Me-21), 1.17 (3H, s, 
Me-19) and 5.34 (1H, br. s, H-6). 
Stigmasterol (3): (Syn. 3β-Hydroxy-24-ethyl-5,22-
cholestadiene, 5,22-Stigmastadien-3β-ol, Stigma-
sterin); Colorless gum; 1H NMR (400 MHz, CDCl3): 
δ 0.68 (3H, s, Me-13), 0.83 (3H, t, J = 6.5 Hz, Me-
28), 0.84 (3H, d, J = 6.0 Hz, Me-25), 0.91 (3H, d, J = 
6.0 Hz, Me-25), 0.92 (3H, d, J = 6.8 Hz, Me-20), 
1.01 (3H, s, Me-10), 3.52 (1H, m, H-3), 5.01 (1H, dd, 
J = 15.2, 8.4 Hz, H-23), 5.15 (1H, dd, J = 15.2, 8.8 
Hz, H-22) and 5.35 (1H, m, H-6). 
 3,4-Dimethoxy-cis-caffeic acid (4): (Syn. 3,4-
Dimethoxy cinnamic acid) Pale yellow gum; 1H 
NMR (400 MHz, CDCl3):  3.77 (3H, s, OMe), 3.91 
(3H, s, OMe), 6.27 (1H, d, J = 12.0 Hz, H-8), 6.66 
(1H, s, H-2), 6.81 (1H, d, J = 8.5 Hz, H-5), 6.88 (1H, 
d, J = 8.5 Hz, H-6) and 7.58 (1H, d, J = 12.0 Hz,      
H-7) 
 3β-friedelanol (5): (Syn. Friedelan-3β-ol; 
Epifriedelinol; 3β-Hydroxyfriedelane; 3-Epifriede-
linol; Epifriedelanol; Epifriedelal; Friedelin-3β-ol); 
Colorless gum; 1H NMR (500 MHz, CDCl3): δ 0.80 
(3H, s, Me-25), 0.93 (3H, d, J = 6.8 Hz, Me-23), 0.94 
(3H, s, Me-29), 0.96 (3H, s, Me-24), 0.98 (3H, s, Me- 
26), 1.00 (3H, s, Me-30), 1.04 (3H, s, Me-27), 1.17 
(3H, s, Me-28), 1.74 (1H, dt, J = 12.8, 3.2 Hz), 1.88 
(1H, dt, J = 10.4, 2.4 Hz) and 3.73 (H-3, br.s), 
 β-amyrone (6): (Syn. Olean-12-en-3-one); 
Colorless gum; 1H NMR (500 MHz, CDCl3):  0.79 
(3H, s), 0.81 (3H, s), 0.82 (3H, s), 0.86 (3H, s), 0.88 
(3H, s), 0.92 (3H, s), 0.96 (3H, s), 1.01 (3H, s), 2.00 
(1H, m, H-18), 2.24-2.30 (1H x 3, m, H2-2 and Ha-
11) and 5.36 (1H, t, J = 5.00 Hz, H-12). 
 Glyceryl tricaprate (7): (Syn. 1,2,3-
Tricaprinoylglycerol, 1,2,3-Tridecanoylglycerol, 
Glycerol tricaprate, Glycerol tris(decanoate), 
Tricaprin, Tridecanoin); Colorless gum; 1H NMR 
(500 MHz, CDCl3): δ, 0.87 (3 x CH3, t, J = 6.5 Hz), 
1.24 (18 x CH2, s), 1.59 (3 x CH2, m), 2.29 (3 x CH2, 

m), 4.14 (2H, dd, J = 12.5, 4.5 Hz, -CH2-), 4.29 (2H, 
dd, J = 11.5, 6.5 Hz, -CH2-) and 5.34 (1H, m, -CH-). 
 
RESULTS AND DISCUSSION 
 A total of seven compounds were isolated from 
the crude methanolic extract and its petroleum ether 
and dichloromethane soluble fractions of the stem 
bark of S. suaveolens by repeated chromatographic 
separation and purification over silica gel. 
 The structures of these compounds were 
elucidated as fridelin (1), β-sitosterone (stigmast-5-
en-3-one, 2), stigmasterol (3), 3,4-dimethoxy-cis-
caffeic acid (4), 3β-friedelanol (5), β-amyrone (6) and 
glyceryl tricaprate (7) on the basis of analysis of 
spectral data and comparison of their 1H NMR data 
with published values as well as co-TLC with 
authentic sample, whenever possible. 
 Compound 1 was obtained as colorless gum. The 
1H NMR spectrum (400 MHz, CDCl3) of compound 
1 showed eight methyl group signals at  0.72, 0.87, 
0.95, 0.99, 1.01, 1.05, 1.18 and a unresolved doublet 
at  0.88 (Me-4). These were attributed to Me-5, Me-
9, Me-20β, Me-14, Me-20α, Me-13, Me-17 and Me-
4, respectively. The presence of eight methyl group 
signals was demonstrative of a triterpenoid type 
carbon skeleton. The absence of an oxymethine 
proton resonance around  3.0-3.5 ppm suggested 
that C-3 was ketonic rather than alcoholic. The above 
spectral features are in close agreement to those 
observed for fridelin.17 On the basis of the data , the 
identity of compound 1 has been established as 
fridelin and was substantiated by co-TLC with the 
reference sample. 
 The 1H NMR spectrum (400 MHz, CDCl3) of 
compound 2 showed the resonance of an olefinic 
proton at  5.34 (1H, br. s) for H-6. The signals for 
six methyls at  δ 0.86 (3H, m, Me-27), 0.88 (3H, d, J 
= 7.2 Hz, Me-26), 0.94 (3H, t, J = 6.8 Hz, Me-29), 
0.99 (3H, s, Me-18), 0.99 (3H, d, J = 6.00 Hz, Me-
21) and 1.17 (3H, s, Me-19) were observed. Thus 
compound 2 was characterized as stigmast-5-en-3-
one (β-sitosterone), the identity of which was further 
confirmed by comparison of its spectral data with 
literature values18 and with the spectral data of 
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structurally-closed β-sitostenone (8)19 as well as by 
co-TLC with the authentic sample. 
 

Compound 3 was identified as stigmasterol by direct 
comparison of its 1H NMR spectrum20 with that 
acquired for stigmasterol as well as by co- TLC. 

 

 

O

3029

20

28

18
13

14

27

9

25

10

5
4

23
24

3 26

17

Fridelin (1)  

 

 

 

  
 

 

 

 
 Compound 4 was obtained as pale yellow gum. 
The 1H NMR spectral (400 MHz, CDCl3) data of 
compound 4  displayed signals for three aromatic 
protons, the splitting pattern and coupling constant of 

which indicated the presence of a 1,3,4-trisubstituted 
benzene ring. The aromatic proton H-2 appeared as a 
broad singlet at  6.66 while the other aromatic 
protons H-5 and H-6 appeared as doublets (J = 8.5 

3,4-Dimethoxy cis-caffeic acid (4) 
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Hz) centered at  6.81 and 6.88, respectively. 
Additional singlets at  3.77 and  3.91 each of three 
proton intensity revealed the presence of two 
methoxy groups at C-3 and C-4 position of the 
aromatic ring. The olefinic protons, H-7 and H-8 
appeared as doublets centered at  7.58 and  6.27, 
respectively with a J value of 12.0 Hz which 
suggested that the olefinic protons are in cis 
configuration rather than trans (J = 15.9 Hz). The 
relatively downfield resonance of H-7 could be 
explained by its β-position to the carbonyl group. 
Therefore, compound 4 was characterized as 3,4-
dimethoxy-cis-caffeic acid. Its identity was further 
confirmed by comparison of its spectral data with 
literature values21 trans-caffeic acid, as well as co-
TLC with previously isolated sample. 
 The 1H NMR spectrum (500 MHz, CDCl3) of 
compound 5 showed a pair of doublet of triplets 
centered at  1.88 (1H, dt, J=10.4, 2.4 Hz) and 1.74 
(1H, dt, J=12.8, 3.2 Hz) which could be assigned to 
Ha-2 and Ha-6, respectively. The presence of a 
multiplet  3.73 indicated an oxymethine proton at H-
3 position. The chemical shift and splitting pattern of 
this proton signal was typical for 3β-friedelanol-type 
triterpenoid skeleton. The 1H NMR spectrum also 
showed a three proton doublet at  0.96 (H3-23) and 
seven three proton singlets at  0.99 (H3-24), 0.80 
(H3-25), 0.99 (H3-26), 1.04 (H3-27), 1.17 (H3-28), 
0.96 (H3-29) and 1.00 (H3-30). On this basis, 
compound 5 was characterized as 3β-friedelanol, the 
identity of which was further confirmed by 
comparison of its spectral data with literature values22 
as well as by co-TLC with the authentic sample. 
 1H NMR spectrum (500 MHz, CDCl3) of 
compound 6 showed 8 three proton singlets at  0.79, 
0.81, 0.82, 0.88, 0.86, 0.92, 0.96 and 1.01 (3H x 8, s, 
8 x Me). The spectrum revealed a multiplet at  2.24-
2.30 (1H x 3, m) attributable to the merged signal for 
three protons of H2-2 and Ha-11. A one proton 
multiplet at  2.00 was indicative of H-18. The triplet 
at  5.36 (J = 5.00 Hz) could be assigned to the lone 
olefinic proton at H-12. The absence of the hydroxy 
proton signal at C-3, suggested compound 6 as β-
amyrone. On this basis, compound 6 was 

characterized as β-amyrone, the identity of which 
was further supported by comparison of its spectral 
data with literature values.23 
 The 1H NMR (500 MHz, CDCl3) signals between 
δ 0.87 – 2.31 which indicated compound 7 as a fatty 
acid derivative. On the other hand, two double 
doublets with each of two protons intensity centered 
at δ 4.14 (CH2, dd, J = 12.5, 4.5 Hz) and 4.29 (CH2, 
dd, J = 11.5, 6.5 Hz) and another multiplet at δ 5.34 
(CH, s) suggested the presence of a glyceryl moiety. 
However, the downfield resonance of glycerol proton 
demonstrated that the moiety was esterified with 
appropriate fatty acid residues, because usually the 
characteristic doublet and multiplet for protons of 
free glycerol appear around δ 3.4 – 3.4, respectively. 
A triplet with nine proton intensity at δ 0.87 (3 x 
CH3, t, J = 6.5 Hz), two multiplets with each of six 
protons intensity at δ 2.29 (3 x CH2, m) and 1.99 (3 x 
CH2, m) and an additional multiplet with 36 protons 
intensity at δ 1.24 (18 x CH2, s) indicated the 
presence of three capric acid (decanoic acid) 
moieties. Generally glycerol appears as triglycerides 
in nature. Thus, compound 7 was characterized as 
glyceryl tricaprate.24 
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