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Abstract—The structure and absolute configuration of fraxinellonone isolated from Fagaropsis glabra was established
as 3a-(3'-furanyl)-3aa,7-dimethyl-4,5-dihydro-1,6-isobenzofurandione, by NMR and CD comparison with fraxinel-
lone. Complete carbon assignments for fraxinellone and isofraxinellone were achieved by ' 3C-'H COSY experiments.

INTRODUCTION

Limonoids are polyoxygenated triterpenoid derivatives
and have been widely investigated in the Rutaceae family
for their chemotaxonomic and commercial interest [1].
Fraxinellone (2) [ 1-5], isofraxinelione [4, 5] and caloden-
drolide [4, 6] belong to a small group of degraded
limonoids from the Rutaceae. In this paper, we report the
complete elucidation of the structure of fraxinellonone
(1), a new natural relative of fraxinellone, isolated from
the trunk bark of Fagaropsis glabra Capuron, a Madag-
ascan Rutaceae.

RESULTS AND DISCUSSION

Enhanced absorption at 1669 cm ™ in the IR spectrum
of 1 and a bathochromic shift in the UV spectrum relative
to 2 suggested the presence of a second conjugated
carbonyl function. The mass spectral fragmentation and
'HNMR spectrum were consistent with a C-7/C-7a
double bond and a carbonyl group at C-6, and the
molecular ion at m/z 246 corresponds to the molecular
formula C,;H,,0,. Structure 1 for fraxinellonone is in
full accord with the carbon and proton assignments listed
in Table 1. A '3C-'H COSY experiment on fraxinellone
(2) permitted the unambiguous assignment of the pro-

tonated carbons as follows: §32.1 (C-6), 31.6 (C-4), 20.3
(C-9), 18.6 (C-8), 18.3 (C-5). The values for C-4 and C-6
have been interchanged [5]. Similarly, the remaining
carbons for isofraxinellone [5] were assigned as follows:
622.0 (C-8), 21.8 (C-5), 21.1 (C-9).

Initially, the relative stereochemistry of 1 presented a
problem. The Me-9 protons of 1 and epifraxinellone
resonate at 61.07 [7], suggesting a trans-relationship.
However, the CD curve, [6],;; — 13100 [0],,, +25500
(MeOH; ¢ 0.015), indicated that the chirality of 1 was the
same as that of other known natural limonoids at the
corresponding centres [6, 8]. Therefore, the Me-9 and
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Table 1. 'H (300 MHz, CD;0OD) and '3C (75.45 MHz, CDCl,) NMR data of compound 1

IH* 13C

Position ¢ (ppm) mult.  J (Hz) Config. 4 (ppm) GATED DEC. mult. J (Hz)

1 168.68 s

3 524 br s 82.854 (150.0)

3a 4395 s

4 4,=222tddd 2J,p_.p=129, 3 s _s4=142 ax’ 31.99 br 1 (129.0)
3Jan_sp=5.1Hz

4,=2.02 ddd 2Jap-aa=129, 30,552 =5.5 eq

3ap-sg=22Hz

5 5,=2.70ddd 2Jspn-sp=183,3J5, _4sa=142 ax’ 32.96 ¢ (130.5)
3Jsa-4p=5.5Hz

Sp=2.53 ddd 2Jsposa=18.3, 305 4a=51 eq’

3Jep-ap=22Hz

6 198.08 s

7 139.51br s

7a 14520 s

8 209 s 10.11 ¢ (130.2)

9 107 s 18.95 br g (130.0)

2 7.60t ddd Iy e=1T7,%5 =10 140.15 ddd (204.0, 10.5, 6.2)
4J, _3=09 Hz

3 119.28 br s

4 6.48 ddd ys=19,%, 5 =10 108.30 dddd (174.0, 13.8, 5.4, 3.0)
4J4_3=03Hz

5 7.57t dd 3 _p=19%,_,=1T7Hz 144.04 ddd (203.7, 10.0, 7.4)

*All assignments were confirmed by the 'H-'H COSY experiment.

t Partially overlapped signal.

furanyl substituents are both « and the downfield chemi-
cal shift of Me-9 can be explained by the O=C-6 aniso-
tropy effect. This is confirmed by the upfield chemical
shift of the Me-9 protons, §0.95, of the secondary alcohol
(3) prepared from 1 by sodium borohydride reduction.

The most likely conformation of 1 (Fig. 1) is supported
by 'H~'H NOESY results which also confirm the proton
assignments in Table 1. The pseudo-axial signals appear
further downfield than the corresponding pseudo-equa-
torial ones, because they are deshielded by the O=C-6
carbonyl group.

Fraxinellonone (1) is a genuine natural product be-
cause it can be detected in the initial extracts and its
relative concentration does not change with time. Its
origin can clearly be related to limonoids, like those
found in Fagaropsis angolensis [9] and which are still
under investigation in F. glabra.

Ha"
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A

EXPERIMENTAL

General. Mps: uncorr. Analytical TLC was on silica gel GF, 5,
and furanyl compounds visualized with spraying Ehrlich re-
agent, followed by immersing in HCI vapour. NMR: 'H,
300.13 MHz;, !'3C, 7543 MHz, TMS as ref in CD,0D
(*HNMR, homonuclear 2D spectra) and CDCl, ('H, }*C NMR
and '*C-'H COSY). EIMS: direct inlet, 70 eV.

Plant material. Fagaropsis glabra Capuron trunk bark was
collected in the Sambava country (NE coast of Malagasy) and
authenticated at source by the ORSTOM centre of Tananarive,

Extraction and isolation. Dried, powdered trunk bark (900 g)
of Fagaropsis glabra was defatted by petrol and then extracted
with CH,Cl, (121). The extract was chromatographed over
Amberlite XAD-2. An aliquot of the extract eluted with
MeOH-H,0 (17:3) was chromatographed over silica gel. Iso-
fraxinellone (80 mg), {fraxinelione (2) (60 mg) and fraxinellonone

Fig. 1. Molecular structure and significant NOEs in compound 1.
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(1) (25 mg) eluted with CH,Cl1,-MeOH (49:1) were purified by
CCC (Chromatotron) on silica plates eluted with hexane-EtOAc
(19:1 to 17:3). The physical and spectral data of fraxinellone (2)
and isofraxinellone were comparable to published results [2, 5].

Fraxinellonone (1). Needles (MeOH), mp 143-145°; [a]3®
—82° (CHCl;; ¢ 0.94); UV AMOM nm (log ¢) 208 (3.88), 248 (3.94);
IR vKBr cm ™1 1751 (y-lactone), 1669 (C=C-C=0), 3138, 1502,
877, 813 (furan). EIMS, m/z (rel. int.): 246 [M]* (3), 150 [M
—CsH, 0,17 (100), 122 {150—COJ* (62), 107 [122—Me] " (3),
79 [94—Me]* (28); 'H and !3C NMR: Table 1.

Reduction of 1. A MeOH soln of 1 (7 mg) was treated with
excess of NaBH,. After work-up in the usual way, the product
was purified on Chromatotron (silica plate, hexane-EtOAc
(1:1)) and afforded an amorphous solid, 3 (5 mg). UV MO nm:
213, 230sh; IR vKBr ¢cm~1: 3430 (OH), 1753 (y-lactone), 1500, 1028,
876, 806 (furan); '"H NMR (CDCl,): $0.95 (3H, s, H-9), 1.6 (1H,
D,0 exchange, 6-OH), 1.75(3H, m, H-4, H-5), 2.2 (3H, 5, H-8),2.2
(1H, m, H-5),4.25(1H, br t, H-6),4.9 (1H, br 5, H-3), 6.3 (1H, m, H-
4)), 7.44 (1H, m, H-5), 7.46 (1H, m, H-2).
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Abstract—( + )-Isoaltholactone, (2S,35,3aR,7aS)-3-hydroxy-2-phenyl-(2H,3aH)-furano[3,2-b]pyran-5-one was isol-
ated from stembark of Goniothalamus malayanus, stembark and leaves of G. montanus and roots of G. tapis.

INTRODUCTION

Shrubs and trees of the genus Goniothalamus occur in
south-eastern Asia and throughout Malaysia. The most
common medicinal usage of plants of this genus seems to
be connected with the procurement of abortion and for
undefined post-natal treatments [1].

RESULTS AND DISCUSSION

(+)-Isoaltholactone (1) was obtained as optically ac-
tive needles following chromatographic purification of
extracts of the plants Goniothalamus malayanus, G. mon-
tanus and G. tapis. A molecular formula of C,;H,,0,
was implied by the high resolution EIMS. The major



