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Abstract : Rauvolfia tetraphylla Linn. (Apocynaceae) has been established as new source or lupeol characterized on the 
basis of detailed spectral studies including ID and 20 NMR; cold alcoholic extract of the ripe fruits or the plant yielded 
the pharmaceutically potent triterpenold. 
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Introduction 

Plant triterpenoids occupy a quite significant position 
among bioactive natural products as reported so far, and 
have contributed a lot in supplying useful and promising 
leads in drug discovery programmes1• Lupeol (1)2, a natu­
ral pentacyclic triterpene, has evoked a lot of interests 
among the pharmacologists due to its multidirectional phar­
maceutical potentials including antimicrobiaJ3, anti-inflam­
matory and anti-arthritic4, anti-urolithiatics, anti-diabetic6, 
anti-malarial7, and anti-mutagenic8 activities. The com­
pound is also reported to possess potent enzyme-inhibi­
tory activity against protein kinases and serine proteases 
as well as against DNA topoisomerase II, a target for 
anticancer chemotherapy9. Lupeol has been found to in­
duce differentiation and to inhibit the growth of mela­
noma and leukemia cells10 also. Recently, it has been 
demonstrated that lupeol bears significant potentiality to 
inhibit tumor promotion in two-stage mouse skin carcino­
genesis by modulating various signaling pathways II, and 
also to induce apoptotic cell death of human pancreatic 
adenocarcinoma cells via inhibition of ras-signaling path­
way12. In continuation of our works on medicinal plants, 
we have found Rauvoljia tetraphylla Linn. (syn. R. 
canescens L.; family : Apocynaceae) as a new source of 

lupeol (1). 

R. tetraphylla finds immense applications and uses in 

Indian traditional system of medicine13; roots of the plant 
are often used as substitute and adulterant of R. serpen­
tine. Plant extract mixed with castor oil is applied to 
various skin ailments13 . Occurrence of a number of alka­
loids such as aricine, reserpiline, isoreserpiline, tetrahydro­
alstonine, ajmaline and a-yohimbine were reported ear­
lier especially from the leaves and roots of the plant14. 

Still there is no report on the phytochemical composition 
of fruits of this plant, and we, herein, report the occur­
rence of a pentacyclic triterpenoid, lupeol (1), from the 
ripe fruits of R. tetraphylla for the first time. 
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Lupeol (1) 

Results and discussion 

Compound 1, C30H500 ([M]+ at mlz 426), gave a 
characteristic red color with concentrated H2S04 and acetic 
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anhydride when in CHC13 solution. It displayed infrared 

absorptions suggesting the presence of hydroxyl function 
(3325, 1032 cm-1) and exomethylene (3068, 1637, 881 

cm-1) moiety in its molecule. The 1H NMR and 13c NMR 

spectral properties of the isolate clearly revealed that it is 

a pentacyclic triterterpene bearing lupeol-type of skel­
eton15. The 1H NMR spectrum displayed signals for (i) 

six tertiary methyl groups at o 0. 76, 0. 79, 0.83, 0.94, 
0.97 and 1.03 (each 3H, s), (ii) an isopropenyl moiety at 

o 1.68 (3H, s), 4.57 (1H, br s), 4.68 (1H, br s), and (iii) 

a secondary carbinol-methine proton at o 3.18 (1H, m); 

the remaining protons appeared as complex multiplets 

between o 1.0 to 2.38. 13C NMR spectrum of the com­

pound showed 30 carbon signals for the triterpenoid of 
lupene skeleton having seven methyl, eleven methylene, 

six methine groups and six quaternary carbons. The com­
plete assignments (see Experimental) were made with the 
help of DEPT as well as 1H- 13C COSY (heteronuclear 
multiple-quantum coherence, HMQC) experiments. The 

secondary carbinol carbon (C-3) appeared at o 79.4, while 

carbon atoms of the isopropenyl group displayed signals 

at o 151.4 (C20-alkenic), 109.7 (C29-a!kenic) and 19.7 
(C30-methyl); the HMQC spectrum of the compound also 

recorded the expected 1 H -13C one-bond correlations for 
such functionalities - the secondary carbinol carbon (Oc_3 

79.4) cor~elated with the carbinol-methine proton (oH_3 
3.18); the methyl carbon (oc_30 19.7) and the olefinic 

carbon (Oc_29 109. 7) of isopropenyl moiety correlated, 
respectively with the methyl protons at o 1.68, and the 

methylene protons at o 4.57 and 4.68. All other 1H-13C 

one-bond correlations as expected for compound 1 were 
observed in the HMQC spectrum. The afore-discussed 
1D and 2D NMR spectral results are characteristics of 

Iup-20(29)-en-3~-ol 15 · 16 . The structure of compound 1 
was confirmed by comparison of physical (m.p., optical 
rotation) and spectral (IR, 1 H and 13C NMR) data of our 
compound to those described for lupeol 17, and confirmed 
also by its mass (EI) spectrum, which displayed charac­
teristic fragment ions18 at mlz 426 [M+], 411, 409,219, 

218, 207, 189, 188 and 41 (see Experimental). 

Lupeol is found in various edible fruits as well as 
traditionally used medicinal plants 19, but its occurrence 

in R. tetraphylla has not been reported earlier. The present 
study establishes R. tetraphylla not only as a new source 

of such pharmaceutically potent triterpene, but also of-
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fers a basis for correlating some of the pharmacological 

properties of the plant to the presence of lupeol as one of 
its chemical constituents. 

Experimental 

Ripe fruits (1.5 kg) of Rauvolfia tetraphylla Linn. were 
extracted with cold ethanol; the extract was concentrated 

under reduced pressure. The semi-solid mass (55 g) was 
stirred with dil. acetic acid; allowed to settle down; til­

tered, and the filtrate was neutralized with ammonia solu­

tion. The precipitate obtained was then subjected to col­

umn chromatography on basic alumia (300 g); the petro­

leum ether (60-80 C0 ) : benzene (2 : 1) eluent afforded 

lupeol as white microcrystalline powder (yield 121 mg; 

0.0081 %), molecular formula C30H500 (Calcd. C, 84.51; 

H, 11.74; Found C, 84.53; H, 11.75), m.p. 211 °C (un­
corrected), [a]260 + 26.2° (CHC13, c 0.75); IR (KBr) v 
cm-1 :3325,3068,2941,2869,1637,1458,1377,1032, 

881; 1H NMR (CDC!3, 400 MHz; TMS): o 0.76, 0.79, 

0.83, 0.94, 0.97, 1.03 (each 3H, s, Me-23, Me-24, Me-
25, Me-26, Me-27, Me-28), 1.68 (3H, br s, Me-30), 

3.18 (lH, m, Ha-3), 4.57 (lH, br s, Hb-29), 4.68 (IH, 

br s, Ha-29); 13C NMR (CDC13, 100 MHz) : o 39.1 
(C-1), 27.9 (C-2), 79.4 (C-3}, 39.3 (C-4), 55.7 (C-5), 
18.7 (C-6), 34.7 (C-7), 41.2 (C-8), 50.9 (C-9), 37.6 (C-

10), 21.3 (C-11), 25.6 (C-12}, 38.5 (C-13}, 43.2 (C-14), 

27.8 (C-15), 36.0 (C-16), 43.4 (C-17), 48.4 (C-18), 48.7 

(C-19}, 151.4 (C-20), 30.3 (C-21), 40.4 (C-22), 28.4 (C-

23), 15.8 (C-24), 16.5 (C-25), 16.4 (C-26), 15.0 (C-27), 

18.4 (C-28), 109.7 (C-29), 19.7 (C-30); ElMS (70 eV): 
mlz 426 ([M]+), 425 [M-H]+, 411 [M-Me]+, 409 [M­

OH]+, 408 [M-H20]+, 385 [M-C(Me)=CH2]+, 384,366, 

365, 219, 218, 207, 206, 189, 188, 178, 163, 135, 107, 
105, 95, 79, 41. 
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