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Abstract-From the roots of Vernonia cinerea a new natural sterol and a new aliphatic acid characterized as stigmast- 
5,17(20)-dien-3fl-ol and 26-methylheptacosanoic acid, respectively, have been isolated together with stigmasterol and 
sitosterol. 

INTRODUCTION 

In continuation of our earlier work 
Vernonia cinerea. 

This paper deals with the isolation and structure eluci- 
dation of these compounds, two of which are new natural 
products. 

RESULTS AND DISCUSSION 

A petrol extract (260 g) of air-dried and powdered roots 
was chromatographed over silica gel and the column was 
eluted successively with solvents of increasing polarity. 
Two compounds were isolated from the benzene eluate. 
The first component (1) afforded white fibrous crystals 
from hexane-benzene (3: l), mp 100-102” (lit. [2] 
98-loo”), [alA -49.3” (CHCIJ). It gave a violet colour 
with the Liebermann-Burchard reagent [3,4], a yellow 
colour with tetranitromethane [S] and no colour with 
Noller’s reagent [6], which indicated it to be an un- 
saturated steroid. In the mass spectrum the [M]’ peak 
appeared at m/z 412. The MW and elemental analyses led 
to the molecular formula C29H4s0. It showed IR absorp- 
tions for a hydroxyl (337Ocm-‘), unsaturation 
(164Ocm-‘) and isopropyl (1380, 1370 and 114Ocm-‘) 
functions in the molecule. The C-OH stretching band at 
1040 cm- t suggested the presence of an equatorial hydro- 
xyl group located at the C-3 position of an A/B trans- 
steroid [7]. The appearance of a band at 840 cm- ’ 
demonstrated that it contained a trisubstituted double 
bond [8, 91. 

The ‘H NMR spectrum of the compound revealed that 
it was a steroid [lo] and it displayed signals at 6 0.64 (3H, 
s, H-18) and 0.75 (3H, s, H-19) for the two tertiary methyl 
groups. A doublet for six protons at 60.87 (6H, d, J 

= 6.5 Hz) was assigned to an isopropyl group situated in 
the side chain [lo]. A triplet centred at 60.95 (3H, t, J 
= 6 Hz) was attributed to a primary methyl group 
attached to C-28. A singlet at 6 1.82 (3H, s) for the C-21 
protons showed the presence of a double bond either 
between C-17 and C-20 or C-20 and C-22. Moreover, the 
spectrum demonstrated signals at 6 3.40 (1 H, m), 4.98 (1 H, 
m) and 5.20 (lH, m) corresponding to a carbinolic proton, 
hydroxyl proton and an olefinic proton, respectively. In 

view of the above data, it was concluded that this 
compound was a sterol having a hydroxyl group at C-3, a 
trisubstituted double bond and another double bond 
located in the side chain. 

The mass spectrum of the compound displayed a 
molecular ion peak at m/z 412 and other prominent peaks 
at m/z 397 [M -Me]‘, 394 [M - H20]+, 379 [M - Me 
- H20]+, 299 (base peak) and 271. The peak at m/z 271 
was due to the ion formed by the loss of the side chain 
from the molecular ion together with one hydrogen atom 
from the charge-retaining portion. Formation of this 
fragment (m/z 271) is a characteristic feature in the mass 
spectral fragmentation of those sterols (As-3/I-01 moiety) 
which have a double bond in the side chain [ll]. 
Assignment of the A5-double bond was confirmed by the 
absence of a characteristic peak at m/z 289 which is formed 
with Sa-sterols by fragmentation of ring B involving 
migration of the Sa-hydrogen [12]. The absence of a 
characteristic peak at m/z 314 resulting from McLafferty 
rearrangement and also of fragments at m/z 246,232,231, 
180, 166,95 and 81 produced by the cleavage of ring D 
ruled out the location of a double bond between C-20 and 
C-22 [2,1 l-133. The ions at m/z 397 and 394 resulted from 
the loss of one methyl group and a water molecule, 
respectively, from the molecular ion peak. In view of these 
observations and assignments, the compound was ident- 
ified as stigmast-5,17(20)dien-3/I-ol (1). 

Acetylation of the compound with acetic anhydride and 
pyridine at room temperature gave an acetate, mp 
108-109” (lit. [2] 109-l 1Oq. Balakrishnan et al. [2] and 
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Sitosterol. The C,H,-EtOAc (9: 1) fraction gave a solid which 
on repeated crystallization from Me&O afforded white needles 
(200 mg), mp 13&138”, [a];: - 34” (CHCI,); IR vz cm-‘: 
3240,2910,2825, 1640, 1450, 1380, 1370, 1360, 1060, 1040,850, 
810. 

Sitosteryl acetate. Sitosterol (SOmg) gave an acetate, mp 
130-131”; IR vE:crn-‘: 2990, 2910, 2790, 1730, 1460, 1420, 
1380, 1370, 1060, 1030, 850,810. 

26-Methylheptacosanoic acid. The &H,-EtOAc (3 : 1 and 1: 1) 
eluate yielded a brownish solid which on repeated crystallization 
from Me2C0 afforded yellowish white crystals (150 mg), mp 
87-88”; IR v= cm -I: 3480,2920,2860,1710,1470,1460,1380, 
1370, 1140, 730, 720; ‘H NMR (CDCl,): 60.85 (6H, d, J 
= 6.0 Hz, isopropyl Me), 1.18 (46H, s, -(CH,),,-), 1.50 (lH, m, 
-CHMe& 2.20 (2H, t, J = 7.0 Hz, -CH&OOH); MS m/z (tel. 
int.): 424 [Ml+ (1.8), 353 (3.0), 351 (3.0), 339 (1.8), 325 (4.3), 323 
(4.3), 311 (2.0), 297 (2.3), 283 (2.0), 269 (2.3), 241 (2.3), 227 (2.0), 185 
(6.3), 183 (1.4), 171 (4.3), 157 (20.0), 155 (22.5), 143 (2.5), 141 (5.0), 
129 (25.0), 127 (5.0), 115 (5.6), 113 (5.0), 109 (5.6), 99 (lO.O), 87 
(13.1),85(30.7),73(60.0),71 (56.0),59(22.5),57(21.2),45(23.2),43 
(100). 
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