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Abstract- Three new alkaloids, O-methylpapyramine (1), O-methylmaritidine (2)
and $-O-demethylhomalycorine N-oxide (3) have been isolated from aerial parts of
Narcissus papyraceus Ker-Gawier, together with lycorine, papyramine, pseudo-

lycorine, homolycorine and 9-O-demethylbomolycorine.

Narcissus papyraceus Ker-Gawler (Amaryllidaceae) is a widely distributed plant of the Mediterranean and Macar-
onesic chion.1 The plant is believed to be toxic for herbivorous mammalians. The toxicity might be related to
the alkaloids content which is five times higher in the aerial part than n the butbs.? Barlier work on the con-
stituents of the bulbs describes the isolation of nine alkaloids.3 In this paper we report the isolation from aerial
parts of N. papyraceus of three new alkaloids: O-methylpapyramine (1), O-methylmaritidine (2) and 9-O-demeth-
ylhomolycorine N-oxide (3), together with homolycorine (4) and 9-O-demethylhomolycorine (5), papyramine (6),
lycorine (7) and pseudolycorine (8). The last three alkaloids were also presents in the bulbs.?

Dried aerial parts of N. papyraceus were extracted with methanol. Acid-base extraction afforded the crude basic
material that was chromatographed using basic alumina and EtOAc-ethanol to give alkaloids 1-8.
O-Methylpapyramine (1) was cluted from the column with EtOAc and was purified by column chromatography
(E10Ac-hexane 4:1). Its ms was consistent with a molecular formulta CgHy5NOy Mt 331). A base peak at
M*-55 suggested a 5,10b-ethanophenanthridine skeleton without substituent at C-1 145 The 1 nmr spectrum
revealed the presence of two olefinic and two p-oriented aromatic protons, two O-Me aromatic groups and two O-
Me aliphatic groups but no signal due to a N-methyl group. The chemical shift of two methine carbon atoms in the
B¢ nme spectrum (§ 72.4 and 96.4 ppm) readily located both aliphatic methoxyl groups at C-3 and C-6. The §§
configuration at C-3 was deduce from the Jp 3 = 4.6 Hz and by parcial synthesis from papyramine (6), of known

configuration. The configuration at C-6 was also B (trans 1o the ethane bridge) since 2D-NOESY and nOe diff.
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experiments exhibited nQe between H-6 and H-12 (8%). As expected, acidic hydrolysis of 1 afforded papyramine
(6), however no 1 was formed when 6 was treated with MeOH/HCI, excluding the possibility of being an artifact.

Preparation of 6-O-acetylpapyramine was required to achieve the introduction of the O-Me group at C-6, as

previously observed for G-methoxybuphanidrine.ﬁ
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O-Methylmaritidine (2) was eluted from the column with E1OAc-ethanol (9.9:0.1). Ms fragmentation supgested a
5,10h-ethanophenanthridine skeleton. lts TH nmr was positively compared with the reported data for maritid-
ine,’8 although a singlet at & 3.82 indicated a 3-methoxy substituent as the main difference. The configuration
at C-3 was set up on the basis of the coupling constants of H-1, H-2 and H-3 (4 3= Oand J33= 4.8 Hz) and by
comparison with those reported for maritidine and epimarilidine,g Furthermore, the structure of 2 was con-

tirmed by its partial synthesis from papyramine. Reaction of 6 with thionyl chloride  foltowed by lithium alumin-

ium hydride reduction afforded O-methylmaritidine.
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The third new compound in N. papyraceus was 9-O-demethylhomolycorine N-oxide (3) which was eluted with
EtOAc-ethano! (10:2). A base peak at m/z 109 suggested a lycorenine-type atkaloid.'® Characteristic of the 'H
nmr was the presence of one O-Me group and a low field N-Me group in agreement with the N-oxide functional-
ity. The 2D-COSY spectrum located the O-Me group at C-10, as in 9-0O-demethylhomolycorine (5). Treatment of
5 with 36% H,0, gave a single N-oxide which was shown ta be identical to 3. The a configuration of the N-oxide
group was deduce from the 2D-NOESY spectrum since nOe was cbserved between the H-11 and both N-Me and
O-Me (nO¢e diff. experiments gave a nOe beetwen H-11/N-Me and H-11/0-Me of 2% and 4% respectively). The
isolation of 3 confirms the presence of N-oxides among the Amaryllidaceae alkatoids. !

Papyramine (6) was the main alkaloid found in this plant. It exist in solution as an equilibrium mixture of el
mers at C-6, which was showed ta be solvent dependent. The a/B ratio was: 3/2 in CDCly, 1/1 in DMSO and 2N
in CDCl4-TFA. TH and 13C nmr data for each epimer are given in the experimental part.

Lycorine, homolycorine and 9-O-demethythomolycorine were fully identified by comparison with authentic sam-

ples.
EXPERIMENTAL

Melting points were determined in a Gallenkamp apparatus and are uncorrected. Optical rotations were meus-
ured with a Pekin-Elmer Model 241 polarimeter. The uv espectra were recorded in a Hewlett-Packard 8452A
spectrophotometer, ir spectra with a Beckman Model Aculab IV spectrophotometer, nmr spectra with a Bruker
WP-200 SY instrument in the solvent specified with McdSi as internal standard, operating at 200 MHz for lH and
50 MHz for '3C. Mass spectra were recorded on a HP GC/MS 5988A and high resolution mass spectra on a Kr-

atos M8-50 instrument. The absorbent used for column chromatography was basic alumina 60 (Merck 1067) and

silica gel 60 (Merck 7734),

Isolatinm of alkaloids from Narcissus papyraceus Ker-Gawler.- Aerial parts of N papyraceus, collected in Cam-
panillas (Malaga), were dried to 2.75 kg, powdered and extracted in a soxhlet apparatus with MeOH {15 1, 9 days).
The extructs were concentrated and the resulting syrup was dissolved in 3% HCI (3 1) and washed with hexane,
The agueous layer was brought up to pH 8 with concentrated NH,4OH and extracted with EtOAc. This extract {40
g) was finally chromatographed on basic alumina using EtOAc step gradient (0-1009%) with ethanol to give
compounds 1-8 in the following order of elution:

O-methylpapyramine (1) (10:0), homolycorine (6) (10:0}, O-methylmaritidine (2) (9.9:0.1), lycorine (4) (9.5:0.5),

9-O-demethylhomolycorine (7) {9:1), papyramine (8) (8.5:1.5), 9-O-demethylhomolycorine N-oxide (3) (8:2) and
pseudolycorine (5} (7.5:2.5).
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(:):0-Methvipapyramine (1)- (Yield 0.3 g). Amorphous. fa]?* - 31 ° (c 0.1, MeOH). Uv (MeOH) A__. nm (log

£): 206 (4.72); 230(h) (3.98); 286 (3.67). Ir (CHCly) Vo (em™1): 1610, 1510, 1470, 1410, 1330, 1272, 1250, 1225,

max
1120. 1H Nmr (CDCy) 6 (ppm): 6.73 (s, H-10); 6.71 (s, H-7); 659 (d, H-1, 1) 5 = 10 Hz); 5.90 (dd, H-2, 3, | =

10, J5 3 = 4.6 Hz); 443 (s, H-6); 3.79 (5, OMe arom.); 3.77 (s, OMe arom.); 3.75 (m, H-3); 3.52 (s, OMe); 3.47

(dd, H-4a, Jgq geq = 437 340 aax = 135 He) 326 (s, OMe); 328 (ddd, Ho12, 35 o= 48,315 4y = 97,3

= 135 Hz); 265 (ddd, H-12', Jyp 1y = 57,1 g0 p= 83 Jpem = 13.5 Hz); 185 (m, Hedeg, 2H-11); 1.52 (ddd,

gem

13 . .
H-dax, 3y 5 = 41 Jgayda = 135 Jge = 13.5). 1°C Nmr (CDCly) 6 (ppm): 148.2 (C-9); 1473 (C-8); 138.1{C-

gem
10a); 132.4 (C-1); 125.5 (C-6a); 125.3 {C-2); 1124 (C-7); 1050 (C-10}; 964 (C-6); 724 (C-3); 57.1 (C-4a); 536.8
(OMe); 56.0 (OMe); 5.8 (OMe); 55.7 (OMeY; 48.4 (C-12); 43.7 (C-10bY; 41.1 (C-11); 28.5 (C-4). Eims m/z (%}:
331 (M*, 50); 300 (40); 276 (100); 245 (60); 214 (20); 201 (10). Hrms: Caled far C,gH,gNO,: 331.1784. Found:
331.1794 .

{+)-O-Methylmaritidine (2)- (Yield 0.05 g}. mp 240-242 °C (crystallized as HCI derivative from MeOH-EtOAc),

[a]D23 + 16 ° {¢ 0.1, MeOH). Uv (MeCH) X nm {log €): 236 (h) (4.23); 286 (4.30). Ir (KBr) v em b

max max

1610, 1600, 1580, 1475, 1440, 1425, 1060. 'H Nmx (CDCl3) & (ppm): 6.81 (5, H-10), 6.57 (s, H-7), 6.49 (d. H-1,J | ,

= 10.1 Hz), 6.08 (dd. H-2.J5 | = 10.1, 155 =4.8 Hz), 480 (d, H-6,] .\ = 158 Hz), 425 (d, H-6", ] = 158

ge gem

Hz), 4.08 (ddd, H-12’, 112‘!” =43, le.‘“,= 12.0,J = 12.6 Hz), 3.9 (dd, H-4a, J4a,4‘d.)( = 135, 1y,

gem deq T

38 Hz). 385 (m. H-3), 3.86 (5, OMe), 3.82 (s. OMe), 334 (s, OMe), 327 (ddd, H-12, J 5 = 7.1, J5 | = 85,
Jgem = 126 Hz), 295 (ddd, H-deq, Loy = 136, Jpoq 40 = 38 Jgeq s = 2 Ha), 237 (ddd, HoLL Iy 100 43,
J112 = 88 Jpem = 125 Hz), 222 (ddd, He10, Jyps 1o = 70,30 0= 120, Iy = 125 Ha), 173 (ddd, H-
fax, Sy = 135 T4 4, = 135, 1503 = 39 Ho). 13¢ Nanr, (CDCly) § (ppm): 149.0 (C-9), 1489 (C-8), 1380
(C-10a), 128.2 (C-1), 127.3 (C-2), 1165 (C-6a), 110.0 (C-7), 106.2 (C-10), 70.7 (C-3), 64.8 (C-4a), §7.1 (C-6), 56.1
(3XOMe), 52.3 (C-12), 44.9 (C-10b), 40.6 (C-11), 25.6 (C-4). Eims m/z (%) : 301 (M 42), 286 (24), 270 (22), 231
(100}, 203 {26.6). Hrms: Caled for C18H23NO3: 301.1671. Found: 301.1663 .

{+)-9:0-Demethylhomolycoring N-oxide (3)- (Yield 0.3 g). mp 153-154 °C (from ethanol); [a]p>> + 19° (c 0.1,
MeOH). Uv (MeOH) A nm (log €): 230 {4.43), 270 (4.28), 304 (3.9); (McOH-NaOH) : 208 (5.34), 248 (4.57),
274 (h) (430, 340 (3.82). Ir (KBr) v em’! : 3180, 1700, 1580, 1480, 1430, 1320, 1300, 1250, 1220, 1200, 1050.

'H Nmr (CDCL-CDLOD) § (ppm) : 7.44 (s, H-8), 7.24 (s, H-11), 5.76 (br d, H-4, ] = 2.2 Hz), 4.83 (m, H-5a),

1tb11c = 9% J11hsq =
20 Hz), 294 (s, N-Me), 2.88 (m, H-3), 272 (m, H-3), 264 (m. 2 H-5). 13C Nmr (CDCI,-CD40D) 6 (ppm) -

3.96 (s, OMe), 3.87 (br d. H-11¢, J |y, 14 = 9.9 Hz), 357 (m, 2 H-2), 3.5 (dd, H-11b, J
167.1 (C-7), 153.4 (C-10). 147.9 (C-9), 135.6 (C-3a), 134.9 (C-11a), 12L.0 (C-4), 117.6 (C-Ta), 117.1 (C-8), 112.6

(C-11), 79.3 (C-11c), 78.8 (C-5a). 70.7 (C-2), 56.8 (OMe), 56.2 (N-Me), 37.4 (C-11b), 31.4 (C-5), 26.2 (C-3). Eims
m/z (%): 317 (M™ 10), 281 (10), 240 (10), 165 (5), 125 (20), 109 (100}, 108 (20).
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(:)-Lycorine (7)- {Yield 1.3 g). mp 255 °C (from methanol); [alp2> - 68 ° (c 0.24, EtOH); ti:12 mp 257258 C;
[a]p - 785 ° (EtOR).

{-)-Pseudolycorine (8)- (Yield 0.075 g). mp 236-237 °C (from ethanol}; [a]D22 - 60 ° {(c 0.04, MeOH);

i3 mp 237240 °C.

(+1-Homolycorine (4)- (Yield 0.14 g). mp 166-167 °C (ethyl ether); [a],2> + 86 ° (¢ 0.1, MeOH); li: ' mp 175 °C

{H,O}; [e] + 85 ° (EtOH).
{+)-9-0-Demethylhomelycorine (3)- (Yield 3.5 g). mp 213.214 °C (from EtOAc); [oz]D24 + 111 ° (¢ 0.1, MeQH);
115 mp 213214 °C.
Papyramine (6)- (Yield 4.5 g). mp 112 °C (EtOAc - ether). [nz}D22 0 ° (c 0.25, MeOH). Uv (MeOH) . nm

(log €): 206 (4.61), 238 (3.77), 282 (3.82). I (KBr) » m" L 3040, 3000, 1580, 1490, 1440, 1410, 1380, 1070.

max ©
Eims m/z (%): 317 (M 71,60, 286 (209, 268 (103, 262 (100), 247 (40), 21% (10}, 203 (20).

a-Epimer:

'H Nmr {CDCly) 8 (ppm): 6.99 (s, H-7), 6.76 (s, H-10), 6.62 (d, H-1, J; 5 = 10.0 Hz), 597 (dd, H-2, Jo ; = 100,
J33 = 4.9 Hz), 5.86 (s, H-6), 3.86 (s, 2 OMe), 3.85 (m, H-3), 3.7 (ddd, H-12, 5 ;o= 4.6, 112‘“ = 82, Jgem =

139 Ha), 358 (dd. Heda, gy geq = 41 T aay = 135 Hz), 335 (s, OMe), 3.00 (ddd, H-12) Jyy, 3y = 39,

Tz 1= 96 dgey = 139 Hz), 2.20 (br d, Hedeq, Ty, = 13.5 Hz), 196 (m, 2H-11), 174 (ddd, Hedax, Iy, 5 =

gem
41 gy an = 135 Tpeny = 13.5 Ha). B¢ Nimr (CDCly) & (ppm): 148.0 (C-9), 1474 (C-8), 136.1 (C-10a), 1322
(C-1), 127.0 (C-6a), 125.3 (C-2), 110.6 (C-7), 105.0 (C-10), 86,7 (C-6), 72.1 (C-3), 61.9 (C-da), 55.8 (OMe), 556
(OMe), 44.4 (C-10b), 42.1 {C-12), 41.7 {C-11), 28.4 (C-4).

B-Epimer:

'H-Nmr (CDCly) § ppm: 6.85 (s, H-7), 68 (s, H-10), 664 (d. H-1,J 5 = 10 Hz), 5.97 (dd, H-2, Jy ; = 10,J5 5 =
4.9 Hz), 5.14 (s, H-6), 1.85 (m, H-4a), 3.86 (5, 2 OMe), 3.82 (m, H-3), 3.36 (m, H-12), 3.31 (5, OMe), 2.82 {ddd, H-
12,0131 = 65,0 pp 3= 84, d g = 13.8 Hz), 205 (m, H-deq), 1.96 (m, 2H-11), 16 (ddd, H-dax, Ty, 3 = 41,
Jgaan = 138 Jgep = 138 Ha). 13¢ Nmr (CDCly) & (ppm): 1483 (C-9), 147.4 (C-8), 137.1 (C-10a), 131.8 (C-
1), 125.6 (C-2), 112.0 (C-7), 105.0 (C-10), 8.6 (C-6), 72.1 (C-3), 56.4 (C-4a), 55.8 (OMe), 55.6 (OMe), 47.5 (C-12),
438 (C-10b), 40.6 (C-11), 27.8 (C-4).
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