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Abstract-The carbonyl compound, previously isolated from the stems of Ma/lotus paniculatus, has been proved 
to be 29-nor-21&I-hopane-3,22-dione. The light petrol extracts of both the leaves and stems of M. hookerianus 
have been found to contain friedelin, friedelan-3fi-ol and sitosterol, and the ethanol extract of the former two 
new triterpene acids, 3-oxours-12-ene-27,28-dioic and 3/?,28-dihydroxyurs-12-en-27-oic acids. 

INTRODUCTION 

Two Mallotus species have formerly been investigated 
for triterpenoids. M. philippinensis has been shown in 
India to contain acetylaleuritolic acid, lupeol and betulin 
3-acetates, and cc-amyrin Cl]. Our work on M. panicu- 
latus (Lam.) Muell.-Arg. [2] has proved that the leaves 
and stems both yielded friedelin and friedelan-3fi-01, and 
also an unidentified carbonyl compound, the structure 
of which is reported in this paper. The present work 
describes also an investigation of the neutral and acidic 
triterpenoids of another Ma/lotus species, M. hookerianus 
Muell.-Arg., which has not previously been examined. 

RESULTS AND DISCUSSION 

The carbonyl compound (1) [2] had molecular formula 
CZ~H‘XG (M+> m/e 426). It showed two C=O groups 
[ltmilx 1708 and 1698cm-‘, 6 2.17 (3H, s, CH,CO) and 
6 2.40 (2H, m, C_H,CO)] but no C=C absorption in its 
IR spectrum. The presence of 6 tertiary Me resonances 
(6 1.07-0.72) and absence of proton signals at 6 > 4.0 
suggested a nor-triterpene. The hopane skeleton was in- 
dicated as the chemical shifts of the tertiary Me signals 
agreed well with those shown in moretenone (2) as fol- 
lows: 

C-23 C-24 C-25 C-26 C-27 C-28 

(1) 1 .Ol 1.03 0.93 1.03 0.96 0.72 

(2) 1.08 1.02 0.94 1.02 0.94 0.68 

Compound (1) is therefore 29-nor-21aH-hopane-3, 22- 
dione which was further proved by characteristic mass 
fragments at m/e 383, 220, 205, 191, 177 and 149 [3] [4], 
and confirmed by its formation from (2) by ozonolysis. 
(1) is the first naturally occurring nor-triterpene of the 
isohopane series, though it has formerly been prepared 
from (2) [4]. (1) is a genuine natural product and not 
an artifact arising from epimerisation of the unstable 
2 1 /Uf-isomer through prolonged chromatography, as it 
could also be isolated from a crude extract by prepara- 
tive TLC. The ethanol extracts of both the stems and 

* Part 13 in the series “An Examination of the Euphorbia- 
ceae of Hong Kong”. For Part 12, see Hui, W. H.. Li. M. M. 
and Wong, K. M. (1976) Phytochemistry 15, 797. 
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leaves of the same plant were examined for triterpene 
acids. No such compounds could be isolated. 

(1) R=O 
(2) R = CH, 

R’ 

The light petrol extracts of both the leaves and stems 
of M. hookerianus yielded friedelin, friedelan-3/3-ol and 
sitosterol, and the subsequent ethanol extract of the 
leaves gave an acidic fraction, which on methylation 
afforded two methyl esters separable by column chroma- 
tography. 

The less polar ester (3), C32H4805 (M+, m/e 512) con- 
tained one carbonyl function [vmilx 1710 cm-‘, 6 2.40 
(ZH, m, C&CO)], two COOCH, groups [v,,, 1748, 
1735, 12OOcm-‘, 6 3.63 (6H, s)], and a trisubstituted 
double bond [vmax 1660, 840cm-‘, fi 5.70 (lH, perturbed 
y, J 3 and 4 Hz, C=C&CH,)], 4 tertiary and 2 second- 
ary (partly obscured) Me signals at 6 0.83-1.04 suggested 
the urs- I2-ene structure. Characteristic mass fragments 
at m/e 306 and 247 indicated that both COOMe groups 
were in rings C-E (C-27 and C-28); and at m/e 205 
revealed the C=O group in rings A or B. Ester (3) was 
finally proved to be dimethyl 3-oxours-12-ene-27,28- 
dioate by its synthesis through oxidation of dimethyl 
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quinovate (dimethyl 3p-hydroxyurs-12-ene-27,28-dioate) 
(4) with Jones reagent. The acid. 3-oxours-12-ene-27,28- 
dioic acid, (5) C30H440sr v,~, 1700 (C=O), 3550-2500 
(broad) (COOH). 1640, 830 cm-’ (C-CH), m/e 484, 278, 
233 (base peak) 205 and 163, was obtained by hydrolysis 
of (3) with KOH in diethylene glycol. 

The more polar ester (6), C31Hi004 (M ’ . m/e 486) 
contained 2 OH functions (v,,, 3450). a trisubstituted 
double bond (v,,,,, 1650, 820), and a COOMe group 
(\,m,,Y 1720. 1215 cnl’ ‘. ii 3.63. 3H, s). It yielded a diace- 
tatc (7). C,,H,,O, (M+, nJe 570, )I~,,_ 1750, 1240 cm~ ‘. 
rS 2.04. 6H, s). One of the OH functions was primary 
and axial [a 3.22 and 3.52 (1 H ea.. d. .I 1 1 Hz), diacetate, 
ci 3.65 and 4.0X]. the other being secondary and aqua- 
torial [S 3.23 (lH, y, J 7 and 9 Hz), diacetate 6 4.481. 
The urs-12-cne structure was again indicated in (6) by 
signals at 2j 5.57 (q, J 3 and 4 Hz), and 6 0.77-1.01 (4 
tertiary and two secondary Me protons). Mass fragments 
of (6) and (7) at n~:e 27X and 320 resnectivelv indicated i 
that the COOMe and CH,0R3 (R3 = H or AC) groups 
were both in rings C-E (i.e. at C-27 and C-28). and a 
species at IFI/CJ 247 (base peak) for both compounds sug- 
gested the latter group being at C-28 [4]. The ester (6) 
was proved to be methyl 38, 28-dihydroxyurs- I?-er-27- 
oate by its oxidation with chromic acid at 100 followed 
by methylation to give a product identical with (3) and 
by its synthesis from dimethyl quinovate (4) through 
LiAlH, reduction, when the COOMe group at C-28 
was preferentially reduced [SJ. (6) on hydrolysis with 
KOH in diethylene glycol, gave the acid 3/j.28-dihydrox- 
yurs- 12-en-27-oic acid (8). C,,H,,O,, v,,,, 3620, 3440 
(OH). 3500-2580 (broad) (COOH), 1650. 830 cm-’ 
((‘=CH), rl~;e 472, 262. 233 (base peak), 207 and 163. 

Both acids (5) and (8) were also isolated by fractional 
recrystallization of the original acid mixture from ace- 
tone. (5) being the less soluble component. (5) and (8) 
are both new compounds, though their methyl esters. 
(3) and (6) respectively. have formerly been prepared [5] 

C61. 
EXPERIMENTAL 

IR spectra were recorded for KBr discs; NMR spectra in 
CDCl, were determined at 60 MHz using TMS as internal 
standard. Light petrol had bp 60-80”. Known compounds 
were identified by TLC. mmp. IR and MS spectral compari- 
sons with authentic samples. 

Mallotus paniculatus. The formerly reported carbonyl com- 
pound (1) [2] had mp 272-273’ (from MeOH), r& + 29.2-. 

Isolntiorl oJ’(1) h_~ prrpurarior TLC. Air-dried stems (0.5 kg) 
were extracted with boiling EtOH for 4 days. The extract was 
distilled to give a dry residue (2.5 g). which was repeatedly 
extracted with boiling petrol. The extracts on concentration 
after removal of plates of friedelan-3/I-ol (0.03 g). was separ- 
ated by preparative TLC. to give friedelin. friedelan-3/3-ol, then 
a fraction (3 mg), mp 273-274’ (from MeOH) identical with 

(1). 
Purrid syntlwsis of (1). Ozonized oxygen was passed into 

a soln of moretenone (2) (0.05 8) in CHCl? 125 ml) for 2 hr. 
The product was dissolved in-light petrol and chromato- 
graphed on alumina (15 g). Elution with light petrol C,H, 

(I : 1) gave plates of 2%nor-21rH-hopane-3.22-dionc (0.03 g). 
mp 274-275 (from ,McOH), identical with (1). 

M. hookerianus. E\-traction clnd fsolation. Milled air-dried 
leaves of M. I~ookeri~~u.> (I 1 kg) were extracted 2 x at room 
temp. with light petrol for 10 days. The combined extracts 
were distilled to give a dry residue (40 g). which was chromato- 
graphed on alumina (8OOg) in light petrol. Elution with light 
petrol gave needles of fried&n (0.015 g). mp 267 764’. then 
prisms of friedelan-3/Gal (0.01 g), mp 285-287 ; with light 

petrol- C,,H, (I : I ). needles of sitostcrol (3.0 g). mp I38 130 
The residue (3Og) of the light petrol extract of the stems 
(19 kg) was chromatographed on alumina (800 g). Elutlon with 
light petrol yielded friedelin (1.0 g) and fried&n-3/j-o] (0.3 g). 
with light petrol&C,H,, (1 : I) sitostcrol (2.0 g). The leaves were 
then 2 x extracted with 95”,, ethanol at room temp for 10 
days. The combined extracts were distilled to give a drl rcsi- 
due which was thoroughly extracted with etbcr. The combined 
ethereal solutions were repeatedly shaken with NaOH solu- 
tion (I M). The aq. layers on acidification gave a solid mlxturc 
(5.5 g). 

S~parurion of rlcid nlirt~rr. (a) The crude-mixture (0.5 g) on 
fractional recrystallization from acetone yielded fine nccdlcs 
of (5) (IOmg). mp 347-347 in the least soluble. and fine 
needles of (8) (IS mg), mp 262-268 . III the most soluble frac- 
tions. (b) The mixture (5.Og) was treated with excess CH?N, 
in ether. and the dried product (S.Og) was chrum;~to~raphcd 
on alumina (IOOg). Elution with light petrol gave plates of 
(3) (0.05g). mp 156-157 (from aq. McOH). [7],, + 130.0 
(Found: C, 75.2; H. 9.45. Calc. for C,,H,,Oi: c’. 75.0: H. 
9.4”;,). Elution with CHCl, afforded needles of (6) (0.08 g), mp 
157- 158 (from a~. McOH). r,l,, + 90.0 

H~~“lrol!,.si.s cu’ ($. (3) (0.05 ;)‘was rctluxed with a solution 
of 2 M KOH in diethylenc glycol (25 ml) for 2 days. The soln 
on acidification gave a ppt. which was recrystallized from 
Me:CO to give fine needles (0.02 g). mp 352 353 Identical 
with (5) obtained by recr!stalli/ation of the crude acid miu- 
ture. 

Partid syrztlzrsi.s oj’(3). Dimethyl quinovate (4) (0.1 g) was 
oxidized with Jones reagent to give plates of dimeth>l 
3-oxours- 2-ene-27.2%dioate (0.08 g). mp 155 156 (from aq. 
MeOH). identical with (3). 

H~r/ro~~si,s of (6). (6) (0.06 g) was hydrolqsed with KOH in 
diethqlene plycol as for (3) to give line needles (0.025 g), mp 
2X-285 (from MeOH). identical with (8) obtained from the 
crude acid mixture. 

ilcctylntio~ of (6). 16) (0.03 g) on acetylation gate nccdlcs 
of (7). mp 113- 115. (from aq. MeOH), [;I,, + hi.0 . (Found: 
C, 73.5: H. 9.4. CliHisOh requires C. 73.6: H. 9.5”,,). 

O.uirlntictri ctf (6). (6j (0.06 g)’ was treated with (.I%, (0.3 g) 
and H,SO, (SM. 2 ml) in HOAc (50 ml) at 100 for .q hr. The 
product was extracted in Et,O. whtcb was then extracted with 
NaOH (1 M). The alkaline soln was acidified to give a product 
which was methylated with diaromcthane ethcratc and puri- 
fied by preparative TLC to give plates (0.015 g), mp 153 I56 
(from aq. MeOH) identical v,ith (3). 

Pnrticd .~w~r/wsis of (6). Dimethyl quinovate (0. I g) was ref- 
luxed with LiAIH, in drv ether (25 ml) for 2 hr to give necdlcs 
of methyl 3/~,28-dihydrox~urs-12-en-27-oate (C% g). mp 

155-157 which formed a diucctate. mp 112 II5 identical 
with (6) and (7) respectively. 
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