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Abstract-The main triterpene from leaves of Scheflera octophylla was isolated in a high yield (7%) and its 
structure determined as 3cY-hydroxy-lup-20(29)-ene-23,28dioic acid by physical data and chemical trans- 
formations. 

INTRODUCTION 

Although the occurrence of triterpene saponins is 
described as typical for the Araliaceae family [1] 
there seem to be no investigations on such con- 
stituents in the genus Schefleru [2]. Continuing a 
programme of studies on Vietnamese plants of medi- 
cal and biological interest, we have examined the 
species Scheflera octophylla (Araliaceae) which is 
used in Vietnamese folk medicine [3] as a tonic drug, 
an antirheumatic agent and for liver diseases. We 
now report the isolation of a new pentacyclic triter- 
pene isolated from dried leaves of this plant in a very 
high yield of 7%. Based on spectroscopic data and 
chemical transformations the structure of this con- 
stituent is shown to be 3cr-hydroxy-lup-20(29)-ene- 
23,28dioic acid (1). 

RESULTS AND DISCUSSION 

Extraction of dried leaves of the plant with petrol 
followed by EtOH-Hz0 (1: 1) and evaporation of the 
latter extract yielded a crystalline compound 
CmHtiOs (1) ([Ml’ at m/z 486.3363, talc. 486.3345) 
with IR absorptions (nujol) at 1640 and 3075 

()C=CH,), 1705 and 2725 (COOH) as well as at 

3300 cm-’ (OH). The formation of the dimethyl ester 
2 and a monoacetyl derivative 3 indicated the 
presence of two carboxylic functions and one 
hydroxyl. Oxidation of 2 with PCC in methylene 
chloride gave the keto diester 4 with a weak negative 
3-carbonyl Cotton effect at 288 nm (a = - 7) which 
has been observed previously for A/B trans-fused 
3-keto-4, 4-dimethyl triterpenoids [4]. Sodium boro- 
hydride reduction of 4 yielded the 3P-epimeric dies- 
ter 5. Whereas the dimethylate 2 showed in the IR an 
intramolecular COOR . . . HO hydrogen bond (Ay = 

*Part 6 in the series “Natural Products from Vietnamese 
Plants”. For Part 5 see Adam, G., Huong, H. Th. and Khoi, 
N. H. (1980) Phytochemistry 19, 1002. 

120cm-‘), such an interaction could not be observed 
in the 3-epimer (5). 

The ‘H NMR spectrum of 1 showed two olefinic 
protons at S 4.58 and 4.71, a one-proton triplet at 3.76 
(which moved to 4.90 in the spectrum of the acetate 
2, equatorial 3&H) and five tertiary methyl groups 
(one of them low-field shifted to S 1.69). The 13C 
NMR spectrum of 1 established the presence of two 
carboxylic groups (s, 178.1 and s, 177.6), one 1, l- 
disubstituted double bond (s, 151.6 and t, 110.0) and a 
secondary hydroxyl (d, 72.8). The assignment of all 30 
carbon atoms was achieved by comparison with the 
known values of betulinic acid [5] and its methylate 
[6] for ring E. With regard to the ring A substitution 
pattern the data for 29-acetoxyhopan-22-01 and 
methyl leucotylate were considered [6]. An observed 
steric compression shift for C-l and C-5 in the 
dimethylate 2 in comparison to the corresponding 
signals of the 3&epimer 5 [6 values found for 2, 33.0 
(C-l) and 45.1 (C-5); 5, 39.4 (C-l) and 52.4 (C-5)] 
confirmed the axial a-position of the 3-hydroxyl 
group. By contrast, in the 3p-epimer 5, such a 
highfield shift is observed for the C-24 methyl signal 
(S value for 2, 17.5; 5, 11.3). 

The fragmentation pattern in the mass spectrum of 
1 showed significant ions at m/z 250 (c), 248 (b), 237 
(a), 234 (d) and 219 (e) arising by the bond cleavages 
of ring C shown in Scheme 1. Corresponding shifts of 
the fragment ions a-e in the derivatives 2-6 (see, 
Experimental) confirmed the assignment of the func- 
tional groups to the A/B and C/D ring parts, respec- 
tively [7]. The g-type ion (m/z 169, C,Hr303), which is 
also found in the mass spectrum of 3-oxo-al- 
lobetulane [8], allowed the carbonyl group and one of 
the carboxylic functions to be established at positions 
C-3 and C-4, respectively. 

In the dimethyl ester 2, ions of type fr and fi were 
observed and these ions are also present in the mass 
spectrum of betulic acid methyl ester. Their ap- 
pearance suggested the position of the second car- 
boxylic group to be at C-28. 
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mixture stirred at 20” for 0.5 hr. The excess NaBH, was 
decomposed with dil. HOAc and the solvent evaporated. 
The product was passed through a Si gel column (elution 
with n-hexane-CHCl,, 6 : 4) to afford 5 (40 mg): mp 232-233” 
(Et,O-n-hexane); [a]n2( + 19.0” (~0.30); IR Y::$ cm-‘: 1640 

()C=CHz), 1725 (COOMe), 3075 ()C=CH,), 3500 (br OH); 

concn 2 mmol/l. $,~~crn-‘: 3630 (free OH); MS m/z (rel. 
int.): 5 14 [Ml+ (35), 482 (7). 454 (24), 432 (8), 395 (9), 273 (22), 
264 (40, c), 262 (70, b), 251 (55, a), 249 (60, d-H), 233 (54, e), 
203 (63). 189 (lOO), 175 (77), 168 (30, fi), 167 (32, f, + H), 161 
(50), 147 (58), 133 (67), 119 (77), 105 (73). ‘H NMR: 6 0.86, 
0.90, 1.00, 1.07 (4x s, 24-Hs, 25-H3, 26-Hs, 27-H&, 1.69 (s, 
30-Hg), 3.61 and 3.64 (2x s, COOMe), 3.93 (dd, Jfi+Jax = 
15.8 Hz, 3a-H), 4.60 and 4.73 (2 x m, 29-H&. 

Reduction of 2 to trio1 6. To LiAIH, (150 mg) in dry THF 
(5 ml) was added 2 (60 mg) and the mixture refluxed with 
stirring for 10 hr. Excess LiAIH, was destroyed with EtOAc 
followed by HzO. The mixture was evaporated and the 
residue acidified and extracted with EtOAc. The dried 
solvent was evaporated and the residue chromatographed 
over Si gel to give the trio1 6 (38 mg): Amorphous [o]nz( - 

4.6” (~0.37); IR v,,,.~ ““j”’ cm-‘: 1640 (>C=CH*), 3420 (br OH); 

MS m/r (rel. int.): 458 [Ml+ (42), 440 (35), 428 (38). 427 (37), 
410 (50), 409 (45), 391 (22), 379 (23). 257 (39), 245 (56), 234 
(54, b and c), 223 (52, a), 220 (56, d), 205 (93, e and a HrO), 
203 (92), 189 (lOO), 187 (99), 175 (100). 161 (86), 147 (90). 133 
(91), 121 (94), 107 (92). ‘H NMR: 8 0.67, 0.88, 1.03, 1.06 
(4x s, 24-Ha, 25-HJ, 26-H,, 27-Hs), 1.68 (s, 30-Hs), 3.28 and 
3.30 (2 x d, J = 11 Hz, 28-CH*OH), 3.58 (1, JM + .T,, = 
5.4 Hz, 3P-H), 3.72 and 3.74 (2 x d, J = 11 Hz, 23-CH*OH), 
4.56 and 4.69 (2 x m, 29-H& 

Lupa-2, 20(29)-diene from trio1 6 oia tritosylate 7. Trio1 6 
(50 mg) was treated with toluene-p-sulphonyl chloride 
(250 mg) in dry pyridine at 0” for 2 days. Standard work-up 

gave the amorphous tritosylate 7 (52mg) which showed no 
hydroxyl group absorption in the IR. It was refluxed with 
LiAlH, (6OOmg) in dry THF (30ml) for 3 days. Excess 
LiAIH, was destroyed with EtOAc followed by H20. Et20 
extraction and Si gel chromatography gave lupa-2,20(29)- 
diene (16 mg). Needles (petrol); mp 163-164” (lit. [9]: mp 
164”). The compound was shown to be identical (IR, NMR, 
MS) with authentic lupa-2,20(29)diene obtained from lupeol 
with POCls-pyridine for 2 hr under reflux. 
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