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Abstract: The isolation and structure elucidation by spectroscopic methods of

khayalactone (1) from extracts of Khaya grandifoliola is described. Khdydldc(()ne isa
novel hexacyclic A,B,D-seco hmonoxd with a highly oxidised carbon framework.
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, or derived from a precursor with, a 4,4,8-trimethyl-17-

furanylsteroid skeleton found to date only in plants of the order Rutales.! Limonoids show a broad spectrum
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Harrisonia abyssinica3 show marked insect antifeedant and growth regulating activities, while the rubrins
from Trichilia rubra are potent cell adhesion inhibitory agent. In continuation of our investigations on
Cameroonian medicinal plants,5 we have examined the stem bark of Khaya grandifoliola. This paper reports
the isolation and structure elucidation of a novel A,B,D-seco limonoid, khayalactone (1) (name proposed by
us), obtained together with methyl angolensate (2a)! and methyl 6-hydroxyangolensate (2b).!

Figure 1. a: R=H; b: R = OH.
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A MeOH-CHHCh (1:1) extract of the stem bark of K. srandifoliola was subiected to seauential nartiti
A MeOH-CH;Clj (1:1) extract of the stem bark of K. grandifoliola was subjected to sequential partition
extraction with CH;Cl; and EtQAc. Flash chromatography of the combined CH;Cl; and EtOAc extracts

followed by MPLC chromatographic purification of the resulting fractions gave khayalactone (1).6 The EI
mass spectrum of khayalactone (1) showed a smali peak at m/z 502, while a major peak (92 % of the base
peak) was observed at m/z 459. FAB-MS measurements with and without the addition of sodium acetate
confirmed that the molecular weight of 1 is 502, and HREI measurements indicated that the elemental
composition is C27H3409. This is in agreement with the 1D NMR data (given in Table 1), khayalactone (1)
consequently has an unsaturation index of 11 which with two carbon-carbon double bonds, one keto and two
ester functions suggests the presence of six rings. The structure was determined by analysis of data from 2D
NMR experiments (COSY, NOESY, HMQC and HMBC), and the correlations observed in the HMBC and

NOESY spectra are summarised in Table 1. The furan moiety and its position could be established by the
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typical chemical shifts as well as the HMBC correlations from 17-H to C-20, C-21 and C-25, as well as from

21-H and 25-H to C-17. That C-17 is part of an iactone is shown by the correiations from i7-H to C-i13, C-i4
and C-16, and the HMBC correlations from the C-13 methy! protons (18-H3), 8-H and 9-H together with the
COSY correlations observed, establish the upper right part of the structure (as drawn in Figure 1). The
remaining tricyclic system is strained and not previously reported in limonoids, but HMBC correlations from
the two methyl groups (19-H3 and 28-H3) as well as from 6-Hz and 30-Hj indicate all carbon-carbon
connectivities as well as how the two parts are joined together. According to their 13C chemical shifts, C-1
could be an acetalic or hemiacetalic carbon and C-3 as well as C-8 should be oxygenated. 32 of the 34 protons

are visible in the 'H NMR spectrum recorded in CDCI3-CD30D, and the two exchangeable protons appear as
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DMSO-dg, and aiso gives HMBC correlations to C-2, C-3 and C-4 which help to establish this part of the
structure. Although no HMBC correlations could be observed from the second exchangeable proton in
DMSO-dg, it must be part of a hydroxyl group attached to C-1, which therefore is a hemiacetal, and the
remaining oxygen bridge must be between C-1 and C-8. The relative stereostructure is suggested by the
NOESY correlations summarised in Table 1, and it is in agreement, in applicable parts, with that reported for

other limonoids.

group to the newly formed 1-carbonyl group. 3 has not been found in nature, but similar more highly
oxygenated derivatives such as atomasins A and B have been reported.”

EXPERIMENTAL

Plant Material. The trunk bark of Khaya grandifoliola C. DC (Meliaceae) was collected in Foumban,

Western Province of Cameroon, in January 1995. Plant identification was performed by Mr. Mezili Paul, a
icher specimen (PM098/95) d osited at the
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Extraction and isolation: The air-dried and powdered plant ma

MeOH-CH;Cl; (1:1) for 24 h. Removal of the solvent from the filtrate under vacuum in a rotatory evaporator
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subjected to vacuum liquid chromatography on SiO9 (200-400 mesh) using hexane-EtOAc mixtures as eluent.
500 ml fractions were collected and grouped on the basis of their TLC profiles. The fractions eluted with
hexane-EtOAc 9:1 (19 g) were further purified by repeated column chromatography on SiO; (70-230 mesh)
and on Sephadex LH-20 (hexane-CH,Cl; 3:2) to yield B-sitosterol (3 g), methyl angolensate (2a) (4 g) and 6-
hydroxy methyl angolensate (2b) (120 mg). The combined fractions eluted with pure EtOAc revealed, with
the Erhlich reagent as detector on TLC, the presence of at least two limonoids. Further purification of this

fraction (16 g) by MPLC using the Baeckstrom Separo Column (i.d. 15 mm) with a continous gradient of
de kh alactone (1) (220 mg) and catechin (4 g). Fin nnf“r‘gnnn by LH-20 gel
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permeation chromatography w CH2C12 - MeOH 1:1 as eluent gave pure (182 mg) colourless needles.

R = 12 cximen Ad s mamm Ao o _ao
Speciroscopy: 'H NMR (5u"0 MHz) and 13C NMR (125 MHz) wer d at room temperature with a

Bruker ARX500 spectrometer with an inverse multinuciear 5 mm probehead equipped with shielded gradient
coil. The spectra were recorded in CDCl3-CD30D 1:1 and DMSO-dg, and the solvent signals (8H 3.31
(CHD,0D) and &C 77.0 (CDCl3) in CDCl3-CD30D 1:1; 8H 2.50 and 3C 39.5 in DMSO-dg) were used as
reference. The chemical shifts () are given in ppm, and the coupling constants (/) in Hz. COSY, HMQC and
HMBC experiments were recorded with gradient enhancements using sine shaped gradient pulses. For the 2D
heteronuclear correlation spectroscopy the refocusing delays were optimised for 1Jcy=145 Hz and "Jcp=10

z. The raw data were transformed and the spectra were evaluated with the standard Bruker UXNMR
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(uncorrected) were determined with a Reichert microscope, and the optical rotation were measured with
Perkin-Elmer 141 polarimeter at 22 °C.
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