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Abstract—Leaves of Phyllanthus niruroides provided a new norsecurinine-type alkaloid niruroidine whose structure

was elucidated on the basis of spectral measurements.

INTRODUCTION

Phyllanthus niruroides Muell. Arg. is a small plant widely
used in Central African folk medicine, which has not been
studied previously. The whole plant is used, along with P.
niruri L., in the treatment of malaria. The present report
deals with the isolation and structural determination of
a new norsecurinine-type alkaloid 1, which we have
named niruroidine. Other members of the genus are
reported to contain securinine- and norsecurinine-type
alkaloids [inter alia 1-12], disaccharides of the polyfunc-
tional bisabolene derivative, phyllanthocin [13-17], vari-
ous triterpenoids [18-23], phytol [24], coumarins and
flavonoids [25, 26], lignans and lignan glycosides
[27-32].

RESULTS AND DISCUSSION

The CI mass spectrum (M + H]* m/z 222) of the new
alkaloid and the carbon and proton count from the
13C NMR spectrum established the molecular formula as
C,,H,;sNO,. Two of the oxygens were part of the char-
acteristic «,f-unsaturated y-lactone system represented in
the IR spectrum by bands at 1745 and 1639 cm ™!, in the
13C NMR spectrum by a singlet at §174.8 (C-11), a doub-
let at 6110.8 (C-12) and a singlet at §173.9 (C-13) and in
the '"HNMR spectrum (Table 1) by a signal at §5.74
(H-12) [8-12,33] allylically coupled to two mutually
coupled (J = 19.5 Hz) signals at §3.26 and 2.91 (H-148
and H-14x). H-14 § was additionally coupled (2 Hz) to
a one proton multiplet at §3.15 (H-6), which was further
coupled (J = 3 Hz) to a multiplet at §4.45 (H-7).

The lactone oxygen was attached to a tertiary carbon
(C-9 at 683.9 in the range characteristic of this series
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[8,9,33]), whereas the third oxygen was that of a second-
ary hydroxyl group (strong IR band at 3370 cm ™ ') obvi-
ously responsible for the H-7 multiplet at 64.45 on a car-
bon atom responsible for one of two carbon doublets
found at $62.2 and 61.9. Further sequential decoupling
showed that H-7 was also coupled (J =9.5Hz and
J =3 Hz) to two gem-coupled protons (Jyen = 14 Hz)
giving rise to a dd at 62.81 (H-8x) and a ddd at §1.36
(H-8f). The 81.36 signal, but not the 62.81 signal,
was coupled, apparently long-range (J = 1.5 Hz), to
addd at 63.02 (H-2) on a carbon atom responsible for the
second of the two carbon doublets at §62.2 and 61.9.
Proton and carbon chemical shifts indicated that this
carbon atom (C-2) was attached to nitrogen as were C-6
at 655.7 and a third, C-5 at 451.3. Completion of the
carbon skeleton was achieved by carrying out further
irradiations, which located the signals of H-3a, H-3b,
H-4a, H-4b, H-5a and H-5b, the last two occurring at
somewhat lower field, as expected for protons vicinal to
nitrogen (Table 1).

In the relative configurations shown in 1, the x-ori-
entation of H-2 satisfies the requirement for W-coupling
with H-88. Furthermore, to satisfy the requirement for
long-range (W) coupling between H-7 and H-14x, the
hydroxyl group should be oriented as shown.

Niruroidine resembles one of the intermediate stages
postulated for the biogenesis of the alkaloid, nirurine, in
P. niruri {8]. However, the C-7 stereochemistry differs,
thus preventing further elaboration to the pentacyclic
ring system present in nirurine.

EXPERIMENTAL

Plant material. P. niruroides was collected in the vicin-
ity of the University of Kinshasa campus and in Mayilu
village (Kimwenza). Voucher specimens W. Robyn No.
4244 and Carlier No. 66 are on deposit in the INERA
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Table 1. "H NMR spectral data of compound 1 (CDCl,,

500 MHz)
Assignment

Oy Coupled to (H) (H)
5.741¢ 14a, 148 12
4.45 br ddd 6, 80, 88, 14a 7

3.26 ddd 6, 12, 14a 148
315m 7, 148 6
312m 4a, 4b, 5b Sa
3.02 ddd 3a, 3b, 88 2
291m 7,12, 148 140
289m 4a, 4b, 5a 5b
2.81dd 7,88 8
197m 2, 3b, 4a, 4b 3a
191m 3a, 3b, 4b, 5a, 5b 4a
1.79m 2, 3a, 4a, 5a, 5b 3b, 4b
1.36 ddd 2,7, 8a 88

JHz): 288=15; 23a=23b=7 67=788=3;
6148 =2, T78x=95 7140a=15 7148~0; 82,

88 = 14; 12, 140 = 12; 148 = 2; 144,148 = 19.5.

herbarium, Biology Department, University of Kinshasa,
Zaire.

Extraction and isolation. Dried and powdered leaves
(700 g) were defatted with hexane (3 x 21) at room temp.
and subsequently extracted with MeOH (3 x 41), also at
room temp. After removal of MeOH in vacuo, the residue
was shaken with 2.5% aq. HCI and filtered. The filtrate
was extracted with CHCIl; to remove the neutral fr.,
brought to pH 9.5 with NH,OH and extracted with
CHCl;. Evapn of the solvent gave crude alkaloids
(140 mg) which were subjected to radial chromatography
on silica gel, 5 ml frs being collected, using the following
systems as eluents: hexane-Me,CO 10:1 (frs 1-20),
hexane-Me,CO 5:2 (frs 21-44), hexane-Me,CO 4:3 (frs
45-84), hexane-Me,CO 1:1 (frs 85-100), hexane-
Me,CO-CHCl; 5:5:3 (frs 101-120), hexane-CHCl;-
MeOH-NH,OH 10:17:3.8:0.25 (frs 121-201) and
CHCI;-MeOH-NH,OH 17:3.8:0.25 (frs 202-300). Frs
151-163 yielded 20 mg of a mixt. (20 mg) which was
subjected to TLC (silica gel, eluent hexane-CHCIl;-
MeOH-NH,OH, 10:17:3.8:0.25) to afford niruroidine
(1), 8 mg (0.0015%) as an amorphous solid. MS PCI
(isobutane) m/z (rel. int.) 222 ([M + H]*, 100), 179 (5.2),
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165 (5.2), 147 (4.9), 137 (8.6), 121 (5.3), 114 (9.3), 104 (9.4),
86 (7.4). IR v*Brcm™ ' 3370, 1745, 1639. 3CNMR
(CDCl,, 50.3 MHz): 5174.85 (C-11), 17395 (C-13), 110.84
(C-12), 83.95 (C-9), 62.1d and 61.5d (C-7 and C-2), 55.7d
(C-6), 51.0t (C-5), 34.0 (C-8), 27.0, 26.9, 25.4 (C-3, C-4,
C-14). '"H NMR, Table 1.
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