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Abstract—Two D:A-friedo-oleanane triterpenes have ben isolated from the stems of Homalium longifolium. They were
characterized by extensive use of heteronuclear multiple bond coherence NMR spectroscopy as the novel compounds
3p-benzoyl-D:A-friedo-oleanan-27,16a-lactone and 3f-acetoxy-D:A-friedo-oleanan-27,16a-lactone.

INTRODUCTION

Homalium longifolium Benth is a tree common in the rain
forests of the southern part of the Malay Peninsular [1].
Previous work on the genus yielded spermine-type alkal-
oids [2] and phenolic glucosides [3-4]. In a continuing
investigation of the chemistry of the Flacourtiaceae, we
examined the stem bark of this species and isolated two
novel D:A-friedo-oleanane triterpenes. Compounds of
this type have been reported previously from several
sources in the family (see for example, [5~7]). Elucidation
of the structure of the two triterpenes was largely achieved
through the use of HMBC NMR spectroscopy [8].

RESULTS AND DISCUSSION

The two triterpenes were isolated from the petrol ex-
tract of the stems by VLC and then preparative TLC. The
more polar of the two, compound 1, analysed for
C;,H;5,0, by HREIMS. The '3C NMR spectrum (Table
1) revealed resonances attributable to two carbinols at
6c75.8 and 83.7 and two carbonyls; an ester carbonyl
at 00166.6, and a lactone carbonyl at 6.177.2. The
'"H NMR spectrum (Table 1) was typical for the aromatic
ester of a triterpene. Signals for seven methyls were re-
vealed in the spectrum, of which six were singlets and one
a doublet, suggesting a friedelane skeleton, which is com-
mon in the family [5-7]. The secondary methyl (60.81)
had a carbon resonance at J-10.3, which is the typically
shielded position for methyl-23 of a C-3 oxygenated
friedelane [7]. The aromatic region of the spectrum
exhibited resonances for five protons; their muitiplicity
was suggestive of an unsubstituted benzoate ring,
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From the HMBC spectrum of 1 2J and 3J 'H-C-
couplings associated with the methyl and some of the
methine proton resonances could be inferred (Table 2),
allowing the identification of most of the friedelane skel-
eton. Thus, from methyl-23 a 2J coupling to C- 4 (d) and
3J couplings to C-3 (d, 5.75.8) and C-5 (s) were visible.
The methyl-24 resonances, which also revealed interac-
tions with C-5 (3J) and C-4 (3J), showed further 3J
correlations with C-10 (d) and C-6 (t). C-10 was in turn
linked to methyl-25 by a 3J correlation; this methyl
showed further couplings to C-8 (d, 3J), C-9 (s, 2J) and
C-11 (t, 3J). Similarly, a 3J coupling linked C-8 to the
next methyl group, Me-26, which also showed couplings
to C-15 (¢, 3J), C-13 (s, 3J) and C-14 (s, 2J). None of the
three remaining methyls could be associated with this
partial skeleton, thereby indicating that methyl did not
contribute. Hence, C-27 must be the site for one of the
carbonyl carbons.

The oxymethine proton at H-3, identified by means of
the HC-COBI experiment, was found to be coupled to
the ester carbonyl at 8.166.6. This required that the
benzoyl ester be at C-3 leaving the lactone carbonyl to
occupy the C-27 position. Methyl-29 and methyl-30 res-
onances could be identified by virtue of the 3J couplings
they exhibited with each other and by their couplings
with a quaternary carbon, which could be assigned to
C-20, and to two methylenes at C-19 and C-21. The final
methyl group, which must be methyl-28, showed *J
coupling to a quaternary carbon (C-17) and 3J couplings
to a methylene (C-22) and the carbinol at §-83.7. The
carbinol proton (53.98), in turn, showed *J correlation to
the lactone carbonyl (C-27) and further correlations to
both C-15 (2J) and C-14 (3J). This carbinol must there-
fore be placed at C-16, thereby establishing 1 as
a friedelan-27-16a lactone. Further confirmation for
this structure was obtained from the remaining methine
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Table 1. '>C and 'H NMR spectral data for compounds 1 and 2

13C 4
C/H 1 2 1 2
1 21.8 21.8
2 326 321 219 m
3 75.8 74.7 48T m 4.90 ddd
4 500 479 1.40-1.46 m (5.7,28, 2.8)
S 387 383
6 40.7 41.0
7 18.7 16.5
8 57.7 57.8 0.85 m
9 374 375
10 59.0 60.0 1.0-1.1m
i1 36.3 36.3
12 19.6 185
13 51.6 51.6
14 382 38.1
15 397 396
16 83.7 83.6 398 brs 3971+t (3.2)
17 36.2 36.2
18 39.3 393 1.94-199 m
19 317 317
20 28.1 28.2
21 36.4 36.7
22 30.2 303
23 10.3 11.5 0.81d (6.7) 0.80 d (7.1)
24 14.6 158 0.89 s 091 s
25 18.2 18.3 087 s 0.89 s
26 20.6 20.5 1.19 s 1.19 s
27 1772 177.2
28 235 23.5 1.21 s 1.20 s
29 30.7 30.8 0.99 5 0.99 s
30 34.8 348 093 s 090 s
C=0 166.6 171.0
Me — 21.6 204 5
I 131.1 —
2,6 129.7 — 8.034dd (82, 1.2)
3.5 128.5 — 7.53¢(7.7)
4 132.9 -— 7.54 dt (7.4, 1.2)

R

1 C4HsCO
2 MeCO

proton (H-18), which showed heteronuclear correlations
to methyl-28, C-27, C-19, C-16 and C-13.

Thus, the structure for 1 was established as 38-ben-
zoyl-D:A-friedo-oleanan-27,16a-lactone, which is a new
natural product. The stereochemistry of the C-3 substitu-
ent was established as axial (f) by virtue of the smalil
coupling constants between H-3 and the H-4 and H-2
protons. Similar lactonized friedo-oleananes derived
from oxidation of the C-27 methyl have been isolated
from other flacourtiaceaous species [5, 71 but in such
cases the lactone was from C-27 to C-15a. This appears
to be the first record of a 27,16a-lactone.

The 'H and '3C NMR spectra of compound 2 closely
resembled those of 1 except for the absence of the aro-
matic ring signals, which were replaced by those for an
acetoxyl group, seen as a deshielded methyl singlet at
02.04 (86:21.6, 171.0). Loss of the benzoate and replace-
ment with an acetate were confirmed by the high-resolu-
tion EIMS which exhibited a molecular ion at m/z 498,

Table 2. HMBC H-C-C-C-: long-range coupling interactions for compound 1

'H-13C cross-peaks

1H
signal J 3J
2 758 (C-3) 59.0 (C-10), 50.0 (C-4)
3 50.0 (C-4), 32.6 (C-2) 166.6 (0-C=0), 10.3 (C-23)
4 75.8 (C-3), 10.3 (C-23) 14.6 (C-24)
16 39.7 (C-15) 177.2 (C-27), 38.2 (C-14)
18 51.6 (C-13), 31.7 (C-19) 177.2 (C-27), 83.7 (C-16), 23.5 (C-28)
23 50.0 (C-4) 75.8 (C-3), 38.7 (C-5)
24 38.7 (C-5) 59.0 (C-10), 50.0 (C-4), 40.7 (C-6)
25 37.4(C-9) 59.0 (C-10), 57.7 (C-8), 36.3 (C-11)
26 38.2 (C-14) 57.7 (C-8), 51.6 (C-13), 39.7 (C-15)
28 36.2 (C-17) 83.7 (C-16), 30.2 (C-22)
29 28.1 (C-20) 36.4 (C-21), 34.8 (C-30), 31.7 (C-19)
30 28.1 (C-20) 36.4 (C-21), 30.7 (C-29)
4 - 129.7 (C-2',6")
26 166.6 (O—C=0), 1329 (C-4"), 129.7 (C-6',2)
35 131.1 (C-1)), 128.5 (C-5'3)
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solving for the empirical formula C;,Hs,0,4. Confirma-
tion of the lactone ring was again obtained through the
HMBC experiment, via the tracking of resonances coup-
ling to the methyl groups and H-16. Thus, compound
2 was established as 3p-acetoxy-D:A-friedo-oleanan-
27.16x-lactone. The full 'H and !3C NMR data for 3 are
given in Table 1.

EXPERIMENTAL

Mps: (uncorr.); IR: KBr; NMR: pyridine-ds, using stan-
dard pulse sequences (HMBC, ds = 1/2 J = 70 msec).
High-resolution EIMS: direct probe insert (120°, 70 eV).

Plant material. Stems of H. longifolium were collected
at Pasoh Forest Reserve, Negeri Sembilan, Malaysia, in
February, 1992. Species identification was by compari-
son with material in the Herbarium, Forest Research
Institute Malaysia (FRIM).

Extraction and isolation of compounds. The ground
stems (4.5 kg) were extracted in a Soxhlet with petrol (bp
60-80°). On concentration a residue of solid (9.0 g) was
obtained and this was fractionated by VLC over silica
gel. The fraction eluted with 25-35% EtOAc in hexane
was concd and then subjected to CC over silica gel
eluting with CHCIl; foliowed by a gradient of
CHCl;-EtOAc. Subsequent prep TLC (hexane-CHCl;,
1:1) of the fraction eluted with CHCl, yielded 1 (27 mg).
The fraction eluted with 5% EtOAc yielded 2 (8 mg)
upon concn and cooling.

3B-Benzoyl-D:A-friedo-oleanan-271,16a-lactone (1). White
plates from MeOH, mp 318-320° (dec); [«]p — 26 (CHCl,;,
¢ 0.3). Found: [M] = m/z 560.3867, C3,Hs,0, requires
560.3865. IR v, cm~1: 2945, 1726, 1449, 1275, 1115, 709,
'H and '*C NMR: Table I; EIMS m/z (rel. int.): 560 (2.4),
439 (35), 438 (100), 423 (59), 370 (64), 314 (82).

3B-Acetyoxy-D:A-friedo-oleanan-27,160-luctone (2). White
plates from MeOH, mp 322-324° (dec.); [o]p — 11
(CHCl3; ¢ 0.8); Found: [M]* = m/z 498.3698; C3,H;,0,
requires 498.3709. IR v,.,,, cm™': 2865, 1726, 1465, 1243,
1116; 'H and 3C NMR: Table 1; EIMS m/z (rel. int.): 498
(0.7), 439 (30), 438 (85), 423 (43), 371 (52), 370 (100), 369
(38), 355 (32).

Acknowledgements—XK. S. thanks the Forest Research
Institute Malaysia and the Overseas Development
Agency (U.K.) for financial support. Kamaruddin Saleh
is thanked for assistance with plant collection and identi-
fication. NMR studies were undertaken in the Strath-
clyde University NMR Laboratory.

REFERENCES

1. Whitmore, T. C. (1973) Tree Flora of Malaya, Vol. 2,
p. 137. Longmans, London.

2. Crombie, L., Jones, C. F. J,, and Haigh, D. (1986)
Tetrahedron Letters 27, 5147.

3. Ekabo, O. A., Farnsworth, N. R., Santisuk, T. and
Reutrakul, V. (1993) Phytochemistry 32, 747.

4, Ekabo, O. A., Farnsworth, N, R., Santisuk, K. and
Reutrakul, V. (1993) J. Nat. Prod. 56, 699.

5. Giner, R. M., Gray, A. 1, Lavaud, C, Massiot, G,,
Gibbons, S. and Waterman, P. G. (1992) Phytochemis-
try 31, 223.

6. Giner, R. M., Gray, A. L, Gibbons, S. and Waterman,
P. G. (1993) Phytochemistry 33, 237.

7. Gibbons, S., Gray, A. 1, Hockless, D. C. R., Lavaud,
C., Nuzillard, J. M, Massiot, G., Waterman, P. G. and
White, A. H. (1993) Phytochemistry 34, 273.

8. Bax, A. and Summers, M. F. (1986) J. Am. Chem Soc.
108, 2093.



