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Abstract—O-Methyloduline and N-demethylmasonine, two so far unknown Amaryllidaceae alkaloids, have been
found in bulbs of Narcissus pseudonarcissus. Their structures were established by NMR spectroscopy (COLOC and
NOE experiments). Complete spectral data for oduline and masonine are also given. It is shown, that O-methylodu-
line 1s not an artefact of plant extraction with methanol.

INTRODUCTION

Narcissus pseudonarcissus subsp. pseudonarcissus cv. Car-
Iton is a typical large-cupped daffodil of garden origin.
Although this daffodil is used in very high quantities as
a cut flower, as well as a garden plant [1], phytochemical
investigations are rare. Only the isolation of the alkaloid,
narciciasine, has been published [2]. In the present pa-
per, we report the isolation of several alkaloids from this
species of daffodil. Two of them, O-methyloduline (1) and
N-demethylmasonine (2), are reported for the first time as
natural products. In addition, we identified the known
alkaloids, lycorenine (3), oduline (4). hippeastrine, ma-
sonine (5), homolycorine (6), haemanthamine, vittatine,
galanthamine, N-demethyl-galanthamine, lycoramine,
epi-N-demethyllycoramine, narwedine and O-methyl-
lycorenine (7).

RESULTS AND DISCUSSION

Alkaloids were isolated from air-dried bulbs by extrac-
tion with methanol and routine acid-base work-up pro-
cedures (see Experimental). From fraction VII-4, we iso-
lated 1 together with oduline (4). The El-mass spectrum
of 1 indicated an alkaloid of the lycorenine type and
Cl-mass spectrometry gave a [M + H]* peak at m/z 316,
'H and '*CNMR spectra clearly showed the similarity
of 1 with 4, compound 1 exhibiting an additional O-
methyl group at §55.2. A long-range correlation experi-
ment with intervals optimized for coupling constants
(COLOC) allowed the identification of the connectivities
in 1 through "J(CH) coupling. The assignment of all
quaternary C-atoms in this alkaloid type was possible by
application of the COLOC-NMR technique, in addition
to the H-C COSY. The attachment of the O-methyl
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group at C-7 was confirmed by long-range coupling
between H-7 and the methyl group at 655.2; C-7, C-7a
and C-9 showed couplings with H-8 (simtlarly: C-10/H-
11, C-11a/H-11 and C-11b/H-11). In this way, the signals
at 8146.7 (s, C-10) and 146.8 (s, C-9), as well as the signals
at §109.5(d, C-11) and 107.3 (d, C-8) could be assigned by
long-range couplings with H-8 (s, 6.67) and H-11 (s, 6.77).
The configuration of the O-methyl group (355.2) was
determined by a NOE experiment. When irradiating with
the frequency of the protons of the O-methyl group,
a significant NOE at H-5a was observed, as well as
a positive NOE at H-7.

In the series of lycorenane-7-ol alkaloids, 7-alkyl deriv-
atives have been isolated from plant material [3-6].
Kihara et al. [6] assumed the isolated O-methyl-
lycorenine (7) to be an artefact derived from lycorenine
during the extraction of Lycoris radiata with methanol.
Therefore, we investigated this possibility when we had
elucidated the structure of 1. We could prove the exist-
ence of 1 in the akaloids obtained from a methanol
extract, as well as from an ethanol plant extract by means
of HPLC and GC-mass spectrometry. The alkaloids ob-
tained from the ethanolic extract had no contact with
methanol during the whole isolation procedure. Thus,
O-methyloduline (1) is a native plant alkaloid in N. pseu-
donarcissus. subsp. pseudonarcissus cv. Carlton and not
an artefact derived from oduline and the solvent, meth-
anol.

The NMR spectra of N-demethylmasonine (2) showed
many similarities to the alkaloid, masonine (5), which we
had isolated from the alkaloid mixture previously. How-
ever, a N-methyl group was missing. Cl-mass spectro-
metry revealed the [M + H] ™" peak at m/z 286, which did
not appear in the EI-mass spectrum. This is very often
observed for alkaloids of the lycorenine type. Assign-
ments of structure were possible from 2D-NMR invest-
igations (H-H COSY, H-C COSY), conducted for ma-
sonine (5).
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(1) Ry, R,=-CH,- Ry=CH,

@) R,.R,=CH, R;=H

(4) R;,Ry=-CHy Ry=H

(7) R, R,=CH,; R,=CH,

It is remarkable, that besides N-demethylhomo-
lycorine (8) (Reg. Nr. 6872-38-4), no other N-de-
methylated alkaloids of the lycorenine type have been
reported before [7]. This is especially surprising, consid-
ering the biosynthesis of this alkaloid type via norbel-
ladine and norpluviine [8]. The products of ring-conver-
sion of the lycorenine-type alkaloids have to be N-
methylated to give the well-known homolycorine- and
lycorenine-type alkaloids. Therefore, we presume N-de-
methylated alkaloids of the lycorenine-type to be present
in many Amaryllidaceae, but only in very low amounts.
From 12 kg of fresh plant material only 27 mg of N-
demethylmasonine (2) could be isolated.

EXPERIMENTAL

General. All mps are uncorr. NMR were recorded at
400 MHz for *H or 100 MBz for !3C, with TMS as int.
standard, chemical shifts in ppm, J in Hz.

Plant material. Bulbs of N. pseudonarcissus subsp.
pseudonarcissus cv. Carlton from a culture in Sint Maar-
ten (The Netherlands) were collected in August 1992. The
plant was identified by Prof. Dr V. Melzheimer (Faculty
of Biology, University of Marburg) and a voucher speci-
men (No. 0992Kreh) is deposited at the Faculty of Phar-
macy, University of Marburg.

Extraction and isolation. Fr. bulbs (12 kg) were crushed
and extracted x 3 by maceration with 10 | MeOH (room
temp.). The extract obtained after evapn of the MeOH
was dissolved in H,0, acidified with 1% HCI (pH 1.5)
and filtered. After removal of neutral material with n-
hexane {4 x 500 ml), the acidic soln was extracted with
CH,Cl, (4x500 ml). The soln was made basic with
a NaHCO;-Na,CO; buffer (pH9) and extracted once
more with CH,Cl, (5 x 500 ml). The organic phase was
washed with H,O and evapd, affording 30.08 g of alkal-
oids (0.25% fr. wt). The obtained alkaloids (30 g) were
fractionated in a single step by CC using TSK HW 408
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(Merck) as stationary phase (380 x 180 mm, 30 mlmin~?,

H,0-MeOH (7:3); 530-650 min linear gradient to 100%
MeOH). Monitoring by UV-detector afforded 8 frs. Fr.
VII (405-490 min) was further purified using the same
stationary phase with H,O-MeOH (1:1) at 40 ml min~*
affording 4 frs. Fr. VII-4 (220-300 min) afforded, after
prep. HPLC (250x25mm, TLC-KG 60H, 15um
(Merck), 15mlmin~!, n-hexane-EtOH-iso-PrOH-
Et,NH (67:21:10:2)), the alkaloids O-methyloduline (1)
(230 mg), oduline (4) (32 mg), masonine (5) (28 mg), hae-
manthamine (765 mg) and narwedine (54 mg). Fr. VIII
(490-650 min) was further purified using the same HPLC
system as described for fr. VII-4, affording oduline (4)
(47 mg), N-demethylmasonine (2) (27 mg), vittatine
(92 mg), N-demethylgalanthamine (250 mg), epi-N-de-
methyllycoramine (50 mg) and an alkaloid (308 mg) of
the pluviine-type (still under investigation).

GC-MS. Analyses were carried out as described in
detail in ref. [9].

Analytical HPLC. LiChrospher® 60 RP-select B, 5 um,
250 x 4 mm (Merck). 1 mlmin~'; A-B (1:3); A: MeCN, B:
2 g sodium dodecyl sulphate, 21 H,O, 400ml MeCN,
290 ml 0.05M H;PO,.

O-Methyloduline (1). Mp (picrate) 164°. [a]3> + 148
{(MeOH; ¢0.13). UV 2B (log &) nm: 208 (4.43), 226 (3.85),
291 (3.58), 336 (2.39). IR vKBr cm ™ 1: 3409, 2903, 2781,
1624, 1504, 1484, 1438, 1387, 1358, 1342, 1282, 1241,
1186, 1124, 1099, 1042, 953, 901. 'HNMR (400 MHz,
CDCl,): 66.77 (1H, s, H-11), 6.67 (1H, s, H-8), 5.83 (2H, d,
2J = 20.0,-OCH,0-), 5.39 (2H, br 5, H-7, H-4), 4.17 (1H,
d, 3J = 5.5, H-5), 343 (3H, s, ~-OMe), 3.08 (1H, dd,
J =80,44, H-2),2.69 (1H, br d, *J | 1p11. = 8.7, H-11¢),
253 (1H, dm, 2J = 19.2,*J = 3.1, H-5), 2.33-2.43 (2H, m,
H-3), 2.35 (1H, dd, 3J = 10.9, 1.1, H-11b), 2.26 (1H, dd,
2J =191, 3 =26, H-5), 217 (1H, dd, *J =185,
3J,3 =935 H-2), 205 (3H, 5, NMe). '*CNMR
(100 MHz, CDCl;): 6146.8 (s, C-9), 146.7 (s, C-10), 140.3
(s, C-3a), 131.8 (s, C-7a), 126.9 (s, C-11a), 115.6 (d, C-4),
109.5 (d, C-11), 107.3 (4, C-8), 100.8 (t, -OCH,0-), 98.2 (d,
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C-7), 67.5 (d, C-1lc), 66.4 (d, C-5a), 56.5 (¢, C-2), 55.2 (q,
OMe), 44.0 (g, NMe), 43.9 (d, C-11b). 31.3 (1, C-5), 279 (¢,
C-3). EIMS, 70 eV, m/z (rel. int.): 109 (100), 108 (13), 85
(12), 175(8), 283 (7), 110(7), 44 (5), 94 (4), 47 (4), 284 (4), 42
(3), 315 (0.1t [M]*). HRMS (for [M — OMe]",
C;7HgNO;): found: 284.1287, requires 284.1291. Found
(picrate): C, 53.11; H, 4.53; N, 10.02; O, 32.16.
C,4H4N,Oy | requires: C, 52.94; H, 4.41: N, 10.29; O,
32.36%.

Oduline (4). Mp 165 (168" lit. [10]). {«]3° + 1494
(MeOH; ¢3.0). UV X" (log ) nm: 206 (4.42), 236
(3.51), 288 (3.47). IR vEBr cm ~ 12 3440, 2941, 2860, 1750,
1632, 1502, 1480, 1390, 12452, 1038, 1001. 938, 899.
'HNMR (400 MHz, CDCl;): 66.90 (s, 1H, H-11), 6.85 (s.
tH, H-8), 599 (s, 1H, H-7), 597 (d, *J = 14.7, 2H,
—OCH,0-), 546 (br d, *J,s =29, 1H, H-4), 435 (d,
3J = 6.0, 1H, H-5a), 3.14 (ddd, J = 9.2, 6.3, 3.8, 1H, H-2),
2.72(br d,*J 111 = 9.5, IH, H-11¢), 2.62 (dm, 2J = 19.3,
1H, H-5), 2.43-2.50 (m, 3H, 2 H-3, H-11b), 2.31 (dm,
2J =19.0, %) =28, IH, H-5), 2.25 (dd. J = 18.7, 9.5, 1H,
H-2), 2.11 (s, 3H, NMe). '*CNMR (400 MHz, CDCl,):
0147.0 (s, C-9), 147.0 (s, C-10), 140.6 (s, C-3a), 132.0 (s,
C-7a), 128.2 (s, C-11a), 115.7 (d, C-4), 109.8 (d, C-11), 107 4
(d, C-8), 101.0 (r, -OCH,0-), 91.8 (d, C-7), 67.5 (d, C-11¢),
66.7(d, 5a), 56.7 (t, C-2), 44.34 (¢, ~NMe), 44.22 (d, C-11b),
317 (t, C-5), 28.1 (1, C-3). MS (CI, iso-butane) m/z (rel.
int.): 109 (100), 69 (43), 284 (39), 67 (37), 302 (32)
[M + H]", 283 (30), 71 (27), 266 (24), 110 (15). Found: C,
67.94; H.6.43; N, 4.27; O, 21.36. Calc. for C;;H,,NO,: C,
67.77; H, 6.31; N, 4.65; O, 21.27%.

Masonine (5). Mp (picrate): 235°. [«]3° + 55.6 (CHCl;
c0.5), (lit. + 140; ¢0.2 CHCly). UV MM (log &) nm:
206 (4.16), 225 (3.98), 270 (3.39), 304 (3.34). IR vKBr cm "
3240, 2925, 2855, 1719, 1680, 1616, 1505, 1484, 1387,
1298, 1255, 1201, 1124, 1035. 'HNMR (400 MHz,
CDCls): 67.49 (s, 1H, H-8), 6.96 (s, 1H, H-11), 6.07 (dd,
J=47,09, 2H, -OCH,0-), 5.50 (br d, 3J 4,5 = 2.2, 1H,
H-4), 475 (m, J = 2.2, 2.1, 1H, H-5a), 3.18 (ddd, J = 7.4,
6.3, 4.2, 1H, H-2), 2.72--2.76 (m, J = 5.2, 1.6, 2H, H-11b,
H-11c), 2.58-2.62 (m, J = 2.9, 2H, 2H-5), 2.48-2.52 (br m,
2H, 2H-3), 2.27 (dd, J = 18.7, 3J,,; = 9.2, 1H, H-2), 2.06
(s, 3H, NMe). 1*C NMR (400 MHz, CDCl,): §165.4 (s,
C-7),151.8 (s, C-9), 147.8 (s, C-10), 140.2 (s, C-3a), 139.7 (s,
C-11a), 118.5 (s, C-7a), 115.6 (d, C-4), 109.7 (d, C-8), 108.6
(d, C-11), 102.0 (r, -OCH,0-), 77.3 (d, C-5a), 66.8 (d,
C-11c), 56.3 (t, C-2), 43.8 (d, C-11b), 43.5 (9, NMe), 31.1 (t,
C-5), 27.9 (r, C-3). MS (Cl, iso-butane) m/z (rel. int.): 300
(100) [M + HJ*, 109 (92), 69 (71), 191 (29), 74 (24), 110

1535

(16). Found: C, 67.34; H, 5.62; N, 4.61; O, 22.43. Calc. for
C,-H,-NO,: C, 68.23; H, 5.69; N, 4.68: O, 21.40%.
N-Demethylmasonine (2). Mp (picrate) 229°. [«]3°
+ 9.1 (CHCly: ¢ 0.4). UV 7M<%H (1og 5) nm: 205 (4.26), 226
(4.25), 250sh (3.88), 263 (3.81), 304 (3.26) (3.26). IR vKEr
cm ™ 3427, 2922, 1714, 1616, 1504, 1462, 1387, 1296,
1259, 1036, 935. "H NMR (400 MHz, CDCl,): §7.52 (s,
1H, H-8), 7.11 (s, 1H, H-11), 605 (d. 2J = 5.1, 2H.
—-OCH,0-), 5.64 (m, J < 1, 1H, H-4), 485 (m, J < 1, IH,
H-5a), 5.50 (br d, 3J1.c_,-“h =93, IH, H-11¢), 3.15 (ddd.
J =108, 6.8, 43, 1H, H-2), 2.89 (dd, J = 18.6, 8.6, 1H,
H-2), 2.66 (d, 3.]1“/,”, =9.7, 1H. H-11b), 2.62 (m, 2H,
2H-5), 2.52 (m, J = 7.6, 2H, H-3). 1*C NMR (400 MHz,
CDCl;): 6165.1 (s, C-7), 1522 (s, C-9), 147.8 (s, C-10).
1394 (s, C-3a), 138.7 (s, C-11a), 118.0 (s, C-7a), 115.1 (d,
C-4), 109.9 (d, C-8), 107.4 (d, C-11), 102.0 (z, -OCH,0O-),
75.6 (d, C-5a), 59.1 (d, C-11c), 44.1 (1, C-2),43.0 (d, C-11b),
31.2 (t, C-5), 29.6 (t, C-3), MS (CI, iso-butane m/z (rel.
int.): 69 (100), 71 (87), 286 (14) [M + H]*, 123 (7), 191 (4).
Found: C, 66.98; H, 5.19; N, 4.96; O, 22.87. Calc. for
C6H sNO,: C, 67.37; H, 5.26; N, 491; O, 22.46%.
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