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Abstract—From the methylated trunk wood extracts of Myrianthus liberecus, six pentacyclic triterpenes have been
isolated as their methyl esters. These included the known methyl benthamate, methyl euscaphate, methyl tormentate,
methyl arjunolate, methyl 3-isoarjunolate and methyl 38-0-(4"-O-methyl-E-coumaroyl)-arjunolate, a new triterpene

derivative.

INTRODUCTION

Myrianthus liberecus is a small tree of the African rain
forest [1]. The genus is represented in tropical African
forests by seven species, four of them being found in
Cameroon: M. arboreus, M. liberecus, M. serratus and M.
preussii [2]. Previous phytochemical studies of two
Cameroonian Cecropiaceae, M. arboreus and Musanga
cecropioides, led to the isolation and identification of
a number of pentacyclic triterpenes [3-11]. In a con-
tinuation of our studies on this family, we examined the
trunk wood components of M. liberecus. We now report
on the isolation and characterization from the methyl-
ated extracts of this plant material of the methyl esters of
the pentacyclic triterpenoids arjunolic acid (1), 3-isoar-
junolic acid (2) and the new derivative, 38-0-E-
coumaroylarjunolic acid (3).

RESULTS AND DISCUSSION

The ethy! acetate extract of the defatted trunk wood of
M. liberecus was methylated and yielded, after vacuum
liquid chromatography (VLC) and crystallization, six
methyl esters of pentacyclic triterpenoid acids; methyl
tormentate [8, 11], methyl euscaphate [11], methyl ben-
thamate [12], methyl arjunolate (1) (13-17], methyl 3-
isoarjunolate (2) [18-21] and a new derivative methyl
38-0-p-methoxy-cinnamoyloxy-2x,23-dihydroxyolean-
12-en-28-o0ate (3). NMR assignments for 1 and 2 were
based on the 2D NMR data (Tables 1 and 2).

The EI mass spectrum of 3 displayed a (M]" at m/z
662, compatible with the molecular formula C,,Hs30-.

tAuthor to whom correspondence should be addressed.

The IR spectrum exhibited absorption bands at 3330
(alcohol), 1720 (ester), 1620 and 1565cm™! (trisub-
stituted double bond and aromatic ring). Interpretation
of the 'H and *3C spectral data by means of *H-'H,
'H-!3CCOSY and 'H-!3C long-range COSY experi-
ments, and comparison with methyl arjunolate, allowed
full assignment of all of the NMR signals and led to
structure 3.

The *H NMR spectrum of 3 (Table 1) was close to that
of 1, but differed by the downfield shift of H-3 which was
at oy 4.80 instead of 3.39 and the presence of additional
signals for ethylenic protons at Jdy 6.34 (H-2') and 7.69
(H-3') with a mutual coupling (15.9 Hz) characteristic of
a trans configuration, and the aromatic protons of a p-
disubstituted benzene ring, suggesting the presence of
a p-substituted E-cinnamoyl moiety. This substituent
was placed on C-3, because of the downfield effect ob-
served on H-3. Since, the respective coupling patterns of
H-2 and H-3 remained unchanged as compared with
those of 1, the p-substituted cinnamoyl group was situ-
ated in the 3B-position. The '*C NMR spectrum of 3
exhibited signals at J:121.9 (C-12) and 144.0 (C-13)
compatible with the A'Z-oleanene type skeleton, and
signals at Jc 66.6 and 79.9 assigned to C-2 and C-3,
respectively. Additional signals not found in the
spectrum of 1 were those of a 4-O-methyl-E-coumaroyl
moiety (Tables 1 and 2).

Structure 3 was further supported by a "H-'3C long-
range COSY experiment, optimized for a coupling con-
stant value of 7 Hz: cross-peaks were observed between
the coumaroyl carbonyl (3¢ 169.1, C-1’) and H-3 (64 4.80)
and both vinylic protons, H-2' (64 6.34) and H-3’
{0y 7.69). Cross-peaks were also observed between C-3 at
d¢ 79.9 and CH3-24 at dy 0.72 and the hydroxymethylene
protons at 3y 2.91 and 3.35. Moreover, the structure of the

1761



1762 A. L. TAPONDIOU et al.

coumaroyl moiety was confirmed by the correlations
protons C-1” and J 126.8 and the vinylic protons H-3'
and H-2', as well as protons H-2” and H-6" at Jy 6.89.
Correlations were also observed between C-4" at 5. 161.7
and protons at dy 3.82 (OCH;) and 7.47 (H-3" and H-5").
The fragmentation ions in the EI mass spectrum agreed
with those of structure 3, showing the base peak at m/z
161 due to the 4-O-methyl-coumaroyl moiety. The above
evidence established the structure of 3, and the related
natural acid was thus 3-0-E-coumaroylarjulonic acid,
as no methoxyl group was detected in the unmethylated
fraction. Recently, the related compound 38-0-couma-
roylmaslinic acid has been isolated from Leptospermum
scoparium (Myrtaceae) [22].

EXPERIMENTAL
1: B-OH General. NMR: 300 MHz (‘H) and 75 MHz ('3C),
2: a-OH chemical shifts of coupled protons measured either from

ID or from 2D COSY spectra for complex entangled
3: B-p-MeO-C3H5-CH = CH-CO-O- systems, with TMS as int. standard.

Table 1. 'HNMR data for compounds 1-3 (CDCl,)

C 1 2 3

lax 0.88 m 1.23m 0.87m

eq 1.95m 1.63m 2.08 dd (12.5, 4.3)
2ax 3.73ddd (120, 100, 3.9)* 395ddd (12.0,4.4,2.7) 4.05 ddd (10.6, 9.8, 4.3)
3ax 3.394 (10.0) — 4.80d (9.8)

eq — 3.644d(2.7) —

5 1.05m 1.58 m 1.05m

6 1.37m 1.34m 1.52m

Tax 1.49 m 1.49m 147m

eq 1.24m 1.25m 1.24m

9 1.62m 1.72m 1.61m

11 1.91m 1.9t m 191 m

12 5.26 dd (3.7, 3.6) 5.27 dd (3.5, 3.5) 5.2%7dd (3.7, 3.6}
{5ax 15Tm 1.57m 1.58 m

eq 1.05m 1.05m 1.06 m

16ax 1.90m 191m 1.91m

eq 1.62m 1.58m 1.59m

18 2.83dd (13.3,4.5) 284 dd (13.7, 4.0) 2.85dd (13.9, 3.3)
19ax 1.59m 1.57Tm 1.59m

eq 1.14m 1.14m 113 m

2lax 1.34 m 1.33m 134m

eq 1.14m 1.14m 1.14m

22ax 1.66 m 1.64m 1.66 m

eq 149 m 149 m 1.50m

23a 3.62d (11.7) 351d(11.2) 291d(12.7)
23b 3394 (11.7) 346d(11.2) 3.35d (12.7)

24 083s 0.70 s 0.72s

25 099s 095s 1.04 s

26 0.69s 0.69s 071s

27 1.10 s 1.13s 1135

29 087s 087 s 088 s

30 090s 090s 091 s

28-OMe 359s 3.60s 3.60s

2 — —_ 6.34d (15.9)

3 - —_ 7.69d (15.9)
26" — — 6.89 m

3.8 — —— 747 m

4"-OMe — — 382s

*J (Hz) in parentheses.
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Table 2. *CNMR data for compounds

1-3(CDCl,)
C 1 2 3

1 46.0 413 46.7

2 68.7 66.6 66.6

3 80.1 78.6 799

4 425 41.1 437

5 488 421 46.6

6 183 17.8 17.8

7 322 321 324

8 39.3 394 39.4

9 475 47.3 475
10 382 38.0 38.0
1 234 234 23.5
12 1221 1220 1219
13 1438 1440 1440
14 41.7 a7 418
15 276 276 276
16 230 230 230
17 46.7 46.7 46.7
18 41.2 41.2 413
19 458 458 458
20 30.7 30.7 30.7
21 338 338 338
b9 323 323 322
23 69.9 713 64.6
24 12.8 17.4 13.8
25 17.0 16.7 17.3
26 169 16.9 16.9
27 26.0 26.1 26.0
28 1783 1783 1782
29 33.1 33.1 33.1
30 236 236 236
28-OMe 515 515 515
r — - 169.1
bX — - 114.5
¥ - - 146.0
1 - 126.8
26" - 130.0
375" - — 114.4
4 - 161.7
4-OMe  — — 55.4

Plant material. The trunk wood of M. liberecus P.
Beauv. was collected at Mount Kala (Yaoundé zone,
Cameroon) in June 1991. A voucher specimen (92 DL)
is deposited at the National Herbarium (Yaoundé,
Cameroon).

Extraction and isolation. The air-dried and pulverized
trunk wood of M. liberecus (6.4 kg), was macerated at
room temp. in MeOH (20 1) for 72 hr and the operation
repeated x 3. The combined MeOH extracts were concd
to dryness, defatted with n-hexane and dissolved in
EtOAc to yield, after evapn of the solvent, a brown gum
(48 g). The latter was further methylated with Mel in an
Me,CO dispersion of dry K,CO; for 24 hr with reflux-
ing. Repetitive VLC of the resulting mixt. on Silica gel 60
and elution with n-hexane-EtOAc with increasing
amounts of EtOAc, afforded a mixt. of sterols and then
methyl benthamate (20 mg), methyl tormentate (250 mg),
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methyl euscaphate (50 mg), methyl arjunolate (1, 70 mg),
methyl 3-isoarjunolate (2, 35mg) and the new p-
methoxycinnamoyl derivative 3 (30 mg).

Methyl 2u,3B,22-trihydroxyolean-12-en-28-oate (methyl
arjunolate} (1). C3,H;soOs, crystals, mp 249-251° (n-
hexane-EtOAc), lit. 248-250° [16], 227-237° [17]. IR,
vEBr em ™1 3400, 2952, 2830, 1730, 1640, 1460, 1360-1380,
1240, 1220, 1160, 1140, 985, 935, 825, 745, 690; EIMS
(70 eV, 200°) m/z (rel. int.): 502 [M]* (1), 485(0.5), 467 (1),
444 (1), 425 (0.5), 405 (1), 309 (1), 262 (RDA, 30), 249 (9),
215 (6), 203 (100), 189 (24), 187 (11), 173 (10), 133(17), 119
(10), 105 (8), 95 (5), 69 (7), 56 (9).

Methyl 20,30,22-trihydroxyolean-12-en-28-oate (methyl
3-isoarjunolate) (2). C3,;Hso0s, amorphous powder. IR,
vEBr em ™1 3445, 3638, 2953, 2928, 2859, 1714, 1645, 1460,
1260, 1215, 1165, 1142, 987, 935, 823, 746, 691, 656; EIMS
(70 eV, 200°) m/z (rel. int.): 502 [M]™* (3), 469 (1), 442 (2),
425(1),407 (1), 393 (1), 377 (1), 309 (1), 262 (RDA, 82), 249
(8),203 (RDA-AcOH, 100), 189 (26), 173 (15), 133 (18), 119
(18), 107 (10), 105 (14), 95 (13), 69 (9), 55 (11).

Methyl 3B-O-p-methoxy-E-cinnamoyloxy-2a,23-dihyd-
roxyolean-12-en-28-oate (methyl 3B-O-[4"-O-methyl-E-
coumaroyl]-arjunolate) (3). C4;Hs30,, crystals, mp
262-264° (n-hexane-EtOAc); IR vKBr cm™1: 3330, 2950,
1750, 1680, 1620, 1565, 1515, 1460, 1365-1390, 1330,
1310, 1260, 1170, 1130, 1085, 1050, 1020, 960, 825; EIMS
(70 eV, 200°) m/z (rel. int.): 662 [M] ™ (1), 603 (1), 502 (1),
466 (2), 442 (2), 424 (1), 407 (4), 401 (4), 262 (46), 203 (93),
189 (21), 161 (100), 133 (33), 119 (15), 105 (10), 81 (14), 69
(12).
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