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Abstract: Chemical investigation of pest insect control agents from the East African Melian-
thaceae plants has led to the isolation and characterization of abyssinin, a compound which

exhibits very strong antifeedant activity against the cotton pest insect, Heliothis ZEE}'

The root bark extract of the East African medicinal plant Bersama abyssinica

(Meh‘anthaceae)2 has potent insect antifeedant activity against the cotton bollworm
Heliothis zea, using the leaf disk bioassay with a glandless cotton cultivara. Isolation
of the active principle was monitored by this antifeedant bioassay. The agueous methanol
extract of 2 kg of the fresh root bark4 was concentrated, and the residue was extracted
with hexane, methylenechloride, and ethyl acetate. Silica gel chromatography of the
bioactive methylenechloride extract using an ether eluent gave 200 mg of the pure active
compound , abyssinin (1); mp 278°C (from ethanol). Cotton leaf disks which had been treated
with 5 ug/cn@ of abyssinin were not eaten by cotton bollworm, H. zea (PC95 =5 ug/cmz)
ina 'choice' situation’.
Abyssinin (1), C27H3008+(e1emental analysis), possess the following physical
constants: EI-MS, m/z 482(M ), 454(M-C0), 439(M-COCH3) and 422(M-CH3COOH); UV (EtOH)
228(¢ 7700, sh.), 256(c 13400) and 296 nm(e 7100, sh.); CD (EtOH) 330(2e+3.4) and 335
nm{ae+3.2, sh.); IR (CHCI3) 2850, 1735, 1724, 1710, 1643, 1630, 1545 and 1250 cnfl. The
13c NMR data summarized in la showed the presence of three CH3, six CHZ’ five CH, three
L4"NMR data, shown in
1b, together with the other spectral data showed abyssinin to be a bufadienolide type

quarternary, six olefinic, and four carbonyl carbons7. The 400 MHz

steroid8 containing the following groups: an acetate ester, an aldehyde, an epoxide, a
quaternary methyl, a fully substituted a-methoxy enone moiety, and an a-pyrone group (Amax
296 nm, Vmax 1710, 1630, 1545 cnfl) at C-17. The three Tow field proton signals (7.30,
7.049 and 6.33 ppm) coupled to each other were assigned to the protons on a-pyrone moiety.
The broad singlet proton signal at 3.00 ppm was found to be 17-H by the presence of an
allylic coupling (0.5 Hz) with 21-H(7.30 ppm). A long-range coupling observed between the
0.93 ppm CH3 and 17-H showed their zig-zag relation means this CH3 group is located at
C-13. This relationship also confirmed the configuration of the a-pyrone ring to be g, cis
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to the 13-CH3. On the catalytic hydrogenation over 5% Pd/C in ethanol, abyssinin absorbed
two moles of hydrogen to give tetrahydroabyssinin (g)lo. The low field shift (a+0.22 ppm)
of 13—(:H3 signal in 90""91‘;'”0“‘1 to 2 without any other group shifting supports the
g-configuration of pyrone .

The a-methoxy enone moiety “max 256 nm, Vmax 2850, 1710, 1643, and 1250 cm'l)
isolated from the continuous proton systems must be positioned at D ring on the basis of
biogenetic considerations of this class of steroids. The unusual Tow chemical shift of the
equatorial proton signal (2.70 ppm) at C-7 is due to deshielding by the through space effect
of this methoxy group.

Abyssinin (l) is unstable in a protic solvent such as ethanol, and epimerizes at C-17 to
give a mixture of 1 and 17-epiabyssinin (3) (3:2). A significant Tow field shift (a+0.41
ppm) of the C-13 CH3 signal in the isolated 3 clearly showed that the configuration of
pyrone ring should be a12. The aldehyde group and the acetate group must be Tocated on the
remained quaternary carbons, C-10(51.3 ppm) and C-5(80.2 ppm) respectively, having
13C-chemica] shifts. The addition of Eu(dpm)3 to the CDCl3 solution
spread out the congested spectrum, and induced large changes of in the absorption of proton,
4-H., Since these shifts showed complexation of the Tanthanide reagent with the acetate
oxygen, the configuration of the epoxide was established as a.

The absolute configuration of abyssinin (1) was determined from CD studies of the
tetrahydroabyssinin (2) and its 3,4-bis(p-N,N-dimethylaminobenzoate) (6). Acid catalyzed
epoxy-hydrolysis of abyssinin (1) (7N HZSO4/THF, 50°C), followed by hydrogenation (5%

Pd/C, EtOH) afforded the tetrahydroglycol (4) and its C-17 epimer (5). In general,

p-N N-dimethylaminobenzoates are prepared from by p-N,N-dimethylaminobenzoyl chloride in
pyridine. But the preparation and storage of this reagent is troublesome because of its
reactivity with water. Therefore we prepared a more stable reagent13, p-N N-dimethylamino-
benzoyl nitrile, which react easily with alcohols but not with water. A solution of
p-N.N-dimethylaminobenzoyl nitrile in dry CH3CN was added to a CH3CN solution of
tetrahydroglycol (4), containing a catalytic amount of quinuclidine and this was stirred at
room temperature for 17 hr. Abyssinin 3,4-bis{p-N,N-dimethylaminobenzoate) (6) was purified
directly from the reaction mixture of preparative TLC. The configuration of 6 was assigned
by the 1H NMR coupling constant (J=10 Hz) of the hydrogens on carbon 3 and 4 (see Figure
1). The negative first Cotton effect (at 324.8, ae-38.4) in Fig. 1 showed the abolute
stereochemistry of abyssinin to be that indicated in structure 114.
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