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Abstract-- The new alkaloids. kirkine and 8-O-demethylvasconine, have been isolated from bulbs of Crinum kirkii.
Their structures were established by physical and spectroscopic methods.

INTRODLU CTION

The genus Crinum {Amaryllidaceae) 1s one of about 10
genera of the tribe Amaryllideae which has a wide distri-
bution in the tropics and warm temperature regions [1].
Crinum kirkii, a common grassland plant of East Africa.
is used in Kenya for marking shamba boundaries [2] and
for the treatment of sores [3]. In Tanzania, the fruit and
inner parts of the bulb are used as a purgative and the
outer scales are used as a rat poison [4]. In this paper, we
report the isolation and characterization of five alkaloids
from C. kirkii: kirkine (1). 8-O-demethylvasconine (2).
crinine. hamayne and 3-O-acetylhamayne.

RESULTS AND DISCUSSION

Separation and isolation of individual compounds
from the ethanol extract of the fresh bulbs of Crinum
kirkii followed the steps described in the Experimental.

Compound 1. C,4H,;4NO; from HR mass spectro-
metry, was isolated from fraction III, and the name.
kirkine, is proposed for this alkaloid. Its EI mass spec-
trum showed a [M]" at mz 273 and important frag-
ments at m/z 272, 253, 252 (base peak) and 226. Although
some fragments were similar to the alkaloid caranine
[5]. fragmentation followed a different pattern which
could be explained by aromatization of the A, B and
C rings, as a consequence of a different B;C ring fusion
stereochemistry. The peak stability at m/z 252 (100%) is
in accordance with the isolation of compound 2 in this
plant species. [n the 'H NMR spectrum of 1. recorded in
CD,OD. three singlets at 37.08. 6.60 and 3.87 were as-
signed to the two aromatic protons (H-10 and H-7) and
a MeO group. respectively. The assignment of the aro-
matic protons was made according to the benzylic coup-
lings with H-10b and H-6f. respectively. observed in
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a COSY experiment. The location of the methoxy group
on C-9, was deduced from the 2D NOESY spectrum. The
H-3 proton resonated as a broad double triplet at §5.87;
a transoid allylic coupling between H-3 and H-4a, and
a cisoid one between H-3 and H-118, were observed in
the COSY spectrum. A double triplet at §4.61 and
a doublet at §4.40 were assigned to the methylene prot-
ons of the benzylic position. The H-1 proton was observed
as a quartet at 64.37 with a coupling constant of 3 Hz,
allowing us to assign the hydroxyl group in an axial
disposition. The two methine protons, H-4a and H-10b,
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were ascribed to the broad doublet at d4.24 and the
double doublet at ¢3.52. respectively: their smaller coup-
ling constant with respect to caranine (6], an analogous
alkaloid with a trans-diaxial configuration. was in agree-
ment with a cis-fusion of B'C rings. Moreover, this data
could explain the shielding effect of H-4a and H-10b
protons on carantne due to the anti-posttion of H-4a with
respect to the nitrogen lone pair. and the geometrical
perpendicularity of H-10b with respect to the aromatic
ring. Finally. the chemical shifts for the H-2 protons were
observed as a ddd at $2.46 for H-2x and a dddd at 62.34
for H-2f. The very small vicinal coupling constant be-
tween H-2f and H-3 was in accordance with an angle of
ca 90 (from Dreiding models). On the contrary. homo-
allylic couplings between H-2ff and H-11f. as well as
H-2f and H-4a. were observed in the COSY experiment.

The conformational mobility of both B- and C-rings,
and also the chirality of C-1 position, promote eight
different conformers. Geometries and conformational en-
ergies of the different conformers in the gas phasc were
determined from molecular mechanics calculattons (see
Expertmental). The conformational free energies in water
and methanol were also computed and strongly suggest
that the solvent plays only a small influence on the
conformational preferences of this structure. The con-
former having the R-stereoisomerism at C-1, together
with a pseudochair disposition in B- and C-rings was the
most stable and confirm the results previously obtained
by '"H NMR.

The '*C NMR spectrum of 1 showed 16 carbon atoms.
eight of which showed resonances in the shift range
é > 90, corresponding to the aromatic and olefinic car-
bons. The aliphatic shift range was characterized by three
doublets (C-4a. C-1 and C-10b). four triplets (C-12, C-6.
C-2 and C-11) and one quartet for the aromatic methoxy
carbon. The assignments were corroborated by a HMQC
experiment.

Compound 2, € H,,NO, from HR mass spectro-
metry, was stmilar to vasconine, an alkaloid isolated
from Narcissus vasconicus [7]. Its El mass spectrum
showed a [M]" at m.z 252 (also a significant peak for 1).
The '"H NMR of 2, recorded in CD,OD, exhibited (i) a
singlet at 08.85 belonging to the proton of the iminium
salt: (i1} two doublets at 67.95 and 7.52 and one triplet at
07.67, belonging to a [.23-three-substituted aromatic
ring: (iti) two singlets at 37.21 and 6.92 for the aromatic
protons of ring A: (iv) two pseudo-triplets at 34.96 and
3.64 for the protons at the positions 12 and 11. respective-
ly; and (v) a singlet at 53.85 assignable to the MeO
group. A 2D NOE experiment allowed both unambigu-
ous assignment of the aromatic protons of ring A and
confirmation of the position of the MeO group in this
aromatic ring. Thus. the assignment of H-10 was made
on the basis of the NOE contour with H-1. After that, the
signal at 63.85 was easily assigned to the MeQO group at
the C-9 position by NOE contour with H-10. Further-
more, the singlet at $8.85 (H-6) showed a NOE correla-
tion with the singlet at 66.92, providing evidence for its
assignment to H-7.

J. BASTIDA et al.

The '*C NMR spectrum of 2 showed 16 carbon atoms.
A DEPT spectrum revealed the presence of seven quater-
nary carbons, six methine carbons, two methylene car-
bons and one methyl carbon. The '*C NMR signals were
assigned considering the connectivities from HMQC and
HMBC spectra. The singlets at 6161.9 and 161.7 were
assigned to C-9 and C-8, respectively, because of their
three-bond correlation with H-7 and H-10 in the HMBC
spectrum. H-1, H-6 and H-7 gave a three-bond correla-
tion with the carbon singlet at J124.2, leading us to
assign this signal to C-10a. The carbon singlet at §134.9
was ascribed to C-4a due to its three-bond connectivities
to H-1, H-3, H-6 and H-11. Also. H-11 gave a three-bond
correlation with C-3 and two-bond connectivity with the
carbon singlet at §137.1, which was assigned for the C-4
resonance. Deshielding of the methine carbon C-6 as
a consequence of an imminium salt effect, was similar to
that observed for vasconine [7] in relation to assoanine
[8]. Likewise, a deshielding effect on the C-12 position,
2 with respect to the quaternary nitrogen, was also ob-
served.

EXPERIMENTAL

General. Mp uncorr. IR were recorded in KBr discs
and EIMS at 70 eV. NMR were recorded in the solvent
specified with TMS as int. standard; chemical shifts are
reported in J units (ppm). Silica gel 60G (Merck) was
used for VLC and Sephadex LH-20 (Pharmacia) for gel
filtration. Silica gel 60 F,s, (Merck) was used for TLC.
Spots on chromatograms were detected under UV light
(254 nm) and by Dragendorff’s reagent.

Plant material. Bulbs were collected in May 1991 from
Muiga, Nyeri District, Central Province, Kenya. A
voucher specimen (no 91/230) is deposited at the Herbar-
ium of the Botany Department (University of Nairobi,
Kenya).

Extraction and isolation of alkaloids. Fresh bulbs of C.
kirkii Bak. (3 kg) were macerated with EtOH for
48 hr x4. The extract was evapd under red. pres. and
acidified to pH 4. After removing neutral material with
Et,0, the acidic soln was made alkaline (pH 8-9) and
extracted with CHCl;. The extract was concd under red.
pres. to a brown gummy solid (1.5 g). This extract was
chromatographed by VLC [9, 10] giving 4 different frs.
Fr. 1 was purified by prep. TLC using CH,Cl,-MeOH
(19:1). After final purification on Sephadex LH-20, 3-0-
acetylhamayne (37 mg) was isolated. Fr. Il was purified
on Sephadex LH-20 yielding crinine (16 mg). Compound
1 recrystallized directly from fr. IIl; recrystallization from
MeOH afforded 53 mg. Finally, from fr. IV, after prep.
TLC eluting with MeOH, two alkaloids were isolated,
hamayne (19 mg) and 2 (15 mg).

Molecular mechanics calculations. Energy minimiz-
ations were performed for each conformer with the stan-
dard CVFF force field [11,12] implemented in the pro-
gram DISCOVER [13], as well as with the MM?2
[14.15] program. The results obtained are available by
request.
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Table 1. "H NMR (500 MHz. CDD;0D) spectral data of kirkine

(1*

Proton o

1 43743

2x 246 ddd (16.5. 75, 3)

28 234 dddd {16.5. 3, 2.5. 2.5
3 SRT br dt (7.5.25)

4a 424 hr d (8)

62 440d (14)

6p 461 dr (14, 1}

7 6.60 s

10 TOR 5

10b 3.52dd (8. 3)

1 287 ddd (16. 8.5, 2.5)
tg 281 dddd (16.10.5, 3. 2.5)
122 371 ddd (11, 85, 3)
124 383ddd (11. 105, 2.5)
MeO REXA

*Coupling constants in parentheses are n Hz

( + )-Kirkine (1). HRMS m = 2731372, C,,H 4sNO,
requires 273.1365. Mp 170 172 . [2]3* + 59.6 (MeOH:
c0.57). IR v, cm ': 3520, 2927, 2360. 1612, 1526, 1447,
1328, 1243, 1208, 1116, 1067. 1039. 1003. 917, 883, 855.
792. EIMS 70 eV, m/z (rel. int.): 273 [M]" (13), 272 (17).
254 (11), 253 (59), 252 (100). 237 (24), 226 (12), 209 (23).
'THNMR (500 MHz, CD;OD): see Table 1. '*C NMR
(50 MHz, CD;0Dy. 626.2 (¢, C-11). 34.7 (1. C-2), 42.1 (.
C-10b), 56.2 (g, OMe), 65.4 (d, C-1), 66.2 (1. C-6), 67.5 (1.
C-12), 71.2(d, C-4a), 111.9 (d, C-10), 115.3 (d, C-7), 123.2
(d, C-3), 123.7 (s, C-10a), 124.8 (s, C-6a). 1339 (5. C-4).
149.1 (s, C-8), 150.2 (s. C-9).

8-O-Demethylvasconine (2). HRMS  myz 252.1037.
C,6H4NO, requires 252.1024. Mp 200- 202 . IR v,,,,
cm ' 3420, 2364, 1559, 1506, 1386, 1323, 1297. 1225,
1168, 1026, 919, 754. EIMS 70eV. m/z (rel. int.): 252
[M]7 (100), 251 (21). 250 (32). 237 (33), 209 (36). 207 (14).
180 (18), 178 (14), 129 (25). 'HNMR (500 MHz.
CD;OD}): 63.64 (2H, t, J = 6.5 Hz. H-11), 3.85 (3H, =.
OMe), 496 (2H, 1. J = 6.5 Hz. H-12), 692 (1H., s, H-7).
7.21 (1H, s, H-10), 7.52 (1H, d. J = 7.5 Hz. H-3). 7.67 (1 H.
t, J =75Hz H-2), 795 (IH. d. J = 7.5 Hz, H-1). 8.85
(1H, s, H-6). '*CNMR (50 MHz. CD,0D): $28.0 (1.
C-11), 55.7 (t. C-12), 56.2 (4. OMe), 100.8 (d, C-10), 1129
d, C-7), 1194 (d, C-1), 123.7 (s, C-10b). 123.7 (s, C-6a).
123.7 (d, C-3), 124.2 (s, C-10a), 1308 (d. C-2), 1349 (s,
C-4a), 137.1 (5. C-4), 1422 (d. C-6), 161.7 (s, C-8), 161.9 (s.
C-9).
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( — »-Crinine. ( + )-hamayne and ( + )-3-O-acetylhama-
vie. Analytical data in agreement with lit. [16, 17].
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