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Abstract- Three new alkaloid\ 2-mcthylpapyraminc (I), @nethylmaritidine (2) 

and 9-2-demethylhomolyu~rinc~-oxide (3) have h e w  isolated from aerial parts of 

Narcirrur pnpyraceur Ker~Gnwler, together with lyuorine, papyramine, pseudo- 

lycorine, homolycorine and 9.2-demethylhomolycorinee 

Norci~rw papyrocrur KerCawler (Amaryllidaccae) is a widely distributed plant of the Mediterranean and Macar- 

oncsic ~ r g i o n . '  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 in the bulbs2 Earlier work on the con- 

3 stiruents of the h u l h  describes the isolation of nine alkaloids: I n  this paper we report the isolation from aerial 

parts o f  N. pupyraceur of three new alkaloids: 0-methylpapyrarnine (I). 0-methylmaritidine (2) and 9-0-drrneth- 

ylhomolycorine N-oxide (3). together with homolycorine (4) and 9-0-drmrthylhomalycorine (S), papyramine (6) ,  

lycorine (7) and pseudolycorinc (8). The last three alkaloids were also presents in  the 

Dried aerial parts o f  N ppyraceur 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. 

0-Methylpapyraminr (1) was eluted from the column with EtOAc and was purified by column chromatography 

(EtOAc-hexane 4:l). Its ms was consistent with a molecular formula C19H25N04 (M' 331). A base peak at 

M+-55 sujgested a 5,lOb-cthanophenanthridine skeleton without subsciruent at C-1 l.4,5 The 'H nmr spectrum 

revealed the presence o f  two olefinic and two p-oriented aromatic protons, two O.Me aromatic groups and two 0- 

M e  aliphatic groups but no signal due to a N-methyl group. The chemical shift of two methine carbon atoms in  the 

"C nmr spectrum (6 72.4 and 96.4 ppm) readily located hoth aliphatic methoxyl groups at C-3 and C-6. The B 

configuration at C-3 was deduce from the J2? = 4.6 Hz and hy p a r d  synthesis from papyramine (6 ) .  of known 

configuration. The configuration at C-6 was also I3 (trans to the ethanc bridge) since 2D-NOESY and nOe diff. 



experiments exhihited n 0 e  between H-6 and H - I 2  (8%).  As expected, acidic hydrolysis o f  1 afforded papyramine 

(6), howevrr nu 1 was formed when 6 was treated with McOH/HCI, excluding the possibility o f  being an artifact. 

Preparation of 6-0-acetylp;lpyramine was required to achieve the introduction o f  the 0 - M e  group at C-6, as 

previously observed for 6-methoxyhuphanidrine(I 

7 ,  R, + R, = CH, - 
8, R, = H R, = Me - 

0-Methylmaritidine (2) was eluted from the column with EtOAc-ethanol ( 'U~:l). l). Ms fragmentation sugrsted ;i 

5.lOh-rthanophenanthridinc skeleton. Its 'H nmr was pmitivcly cimp;lrcd with thc reported data for maritid- 

inr,'.' although a singlet at 6 3.82 indicated a 3-mrthoxy substitucnl ;x the main difference. The configuration U 

at C-3 was sct up on thc hasis o f  the coupling constants of  H - I .  H-2  and H-3 (J1,3= 0 and J2,3= 4.8 Hz) and by 

comp;~rison with those reported for rn.aritidinc and epim;ritidincO Furthermore, thc structure o f  2 was cun- 

firmed hy i t s  partial synthesis from papyraminr. Reaction of 6 with thiunyl chloridr followcd by lithium alumin- 

ium hydride reduction afforded 0-mcthylmaritidine. 
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The third new compound in N papyraceu was 9-0-demethylhomolycorine N-oxide (3) which was eluted with 

EtOAc-ethanol (10:2). A base pcak at m/r  109 sugested a lycorenine-type alkaloid." Characteristic of the  'H 

nmr was the presence of one 0 - M e  group and a low field N-Me group in agreement with the N-oxide functional- 

ity. The 2D-COSY spectrum located the 0 - M e  group at C-10, as in 9-0-dcmethylhamolycorinc ( 5 ) .  Treatment of 

5 with 36% H202  gave a single N-oxide which was shown to he identical to 3. The a configuration of the N-oxide 

group was deduce from the 2D-NOESY spectrum since nOe was observed between the H-I1 and both N-Me and 

0 - M e  ( "01  diff. experiments gave a nOe bcetwen H-l  I/N-Me and H-II/O-Me of 2% and 4% respectively). The 

isolation of 3 confirms the presence of N-oxides among the Amaryllidaceae alkaloids. 
I I 

Papyramine (6) was the main alkaloid found in this plant. It exist in solution as an equilibrium mixture of epi- 

mrrs at C-6, which was showed to he solvent dependent. The a/D ratio was: 112 in CDCI3, 111  in DMSO and 211 

in CDC13-TFA. 'H and I3c  nmr data for each epimcr arc given in the expcrimcntid part. 

Lycorinr, homolycorine and 9-0-demethylhomolycorinc were fully identified hy comparison with authentic sam- 

ples. 

EXPERIMENTAL 

Melting points were determined in a Gallcnkamp apparatus and are uncurrcctrd. Optical rotations were meas- 

ured with a Prkin-Elmer Model 241 polarimetrr. The  uv esprctra werc recorded in a Hewlett-Packard 8452A 

spectrophotnmrter, ir spectra with a Beckman Model Aculab IV spectrophotometer. nmr spectra with a Bruker 

WP-200 SY instrument in the solvent specified with Mc4Si as internal standard, operating at 200 MHz for I H  and 

50 MHz for "c. Mass sprctra were recorded on a H P  GC/MS 5OKRA and high resolution mass spectra on ;I Kr- 

atas MS-50 instrumcnt. The  absorbent used for column chromatography was basic alumina 60 (Merck 1067) and 

silic;, gel 60 (Mrrck 7704). 

Isolation er alkaloids fmm Narcissus Dmyrareus Ker-Caaler- Aerial parts of N. papyroceu, collected in Cam- 

panillas (Mfilaga). were dried to 2.75 kg, powdered and extracted in a rnxhlet apparatus with MeOH (15 1. ') days). 

The extracts were concentrated and the resulting syrup was dissolved in 3% HCI (3 1) and washed with hrxane. 

The aqueous layer was hrought up to pH X with concentrntrd NH40H and rxtractcd with EtOAc. This extract (411 

s)  was finally chromatographed on hasic alumina using EtOAc step gradient (0.100%) with cth;mol t o  giw 

compounds 1-8 in the following order of elution: 

0-methylpapyramine (1) (10:0). homolycorine (6) (10:O). 0-methylmaritidine (2) (9.9:O.l). lycorine (4) (9.5:0.5). 

9-0-demethylhomolycorine (7) (9:I). papyramine ( 8 )  (8.5: 1.5). 9-0-demcthylhomolycorine N-oxide (3) ( 8 : 2 )  and 

pseudalycorine (5) (7 .525) .  



M-0-Methvl~aovramine i l l -  (Yield 0.3 g). Amorphous. [alDZ4 - 31 (c 0.1, MeOH). Uv (MeOH) Am, nm (log 

6): 206 (4.72); 230(h) (3.98); 286 (3.67). Ir (CHCI3) Vmax (cm-I): 1610, 1510, 1470, 1410, 1330, 1272, 1250, 1225, 

1120. 'H Nmr (CDCi3) 6 (pprn): 6.73 (s, H-10); 6.71 (s, H-7); 6.59 (d, H-I, Jl,2 = 10 Hz); 5.90 (dd, H-2, J2,1 = 

10, J ~ , J  = 4.6 Hz); 4.43 (s, H-6); 3.79 (s, OMe arom.); 3.77 (s, OMe arom.); 3.75 (m, H-3); 3.52 (s, OMe); 3.47 

(dd, H-4% J4,,4,q = 4.37, J4,,4, - 13.5 HI); 3.26 (s, OMe); 3.28 (ddd, H-12, J12,11,= 4.8, J12,11 = 9.7, I 
gem 

= 13.5 Hz); 2.65 (ddd, H-12'. J12',11 = 5.7. J1T,113= 8.3, J = 13.5 Hz); 1.85 (m, H-4eq, 2H-11); 1.52 (ddd, gem 

H-4ax, Jqax = 4.1, J4ax,4a = 13.5, J = 13.5). I3c Nmr (CDCI?) 6 (ppm): 148.2 (C-9); 147.3 (C-8); 138I(C- gem 

IOa); 132.4 (C-I); 125.5 (C-6a); 125.3 (C-2); 112.4 (C-7); 105.0 (C-10); 96.4 (C-6); 72.4 (C-3); 57.1 (C-4;)); 56.8 

(OMe); 56.0 (OMe); 55.8 (OMe); 55.7 (OMe); 48.4 (C-12); 43.7 (C-lob); 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: Calcd for C19H25N04: 331.1784. Found: 

331.1794 

It 1-0-Melhvlrnarilidinc ( 2 ) -  (Yield 0.05 g). mp 240-242 "C (clystallized as HCI drrivative from McOH-EtOAc); 

[alD23 + 16 ' (c 0.1. MeOH). Uv (MeOH) Amax nm (lug 6): 236 (h) (4.23); 286 (4.30). Ir (KBr) v,,, cm-l: 

1610. 1600. 1580. 1475, 1440. 1425. 1060. 'H Nrnr(CDC13) 6 (ppm): 6.81 (5 ,  H-10) 6.57 (s, H-7). 6.49 (d. H-I, J I s2  

= 10.1 Hz). 6.08 (dd. H-2. J2,1 = 10.1. J2,3 =4.8 Hz), 4.80 (d. H-6, Jgem = 15.8 Hz). 4.25 (d, H-6'. Jg,, = 15.8 

Hz), 4.08 (ddd, H-IT, J12.,11 = 4.3, J12.,11,= 12.0, J = 12.6 Hz), 3.9 (dd, H-4a, J4a,.i. = 13.5, J4i,,4ecI = 
gem 

3.8 Hz), 3.85 (m, H-3), 3.86 (s, OMe), 3.82 (s, OMe), 3.34 (s, OMe), 3.27 (ddd, H-12, J12,11.= 7.1. J12,11 = 8.8, 

Jgem = 12.6 Hz), 2.95 (ddd, H-4eq, JgCm = 13.6, J4eq,4a = 3.8. J4eq,3 = 2 HZ), 2.37 (ddd, H-11, J11,12,= 4.3. 

J = 8 J = 12.5 Hz). 2.22 (ddd. H-ll ' ,  J113,12 = 7.1, J 1 l . , l ~ =  12.0, Jgem = 12.5 Hz), 1.73 (ddd. H- gem 

4,. Jgrm = 13.5. J4a,,b = 13.5, J4ax,3 = 3.l) Hz). "C Nmr, (CDC13) 6 (ppm): 149.0 (C-9). 148.9 (C-8), 138.0 

(C-Ifla), 128.2 ('2-1). 127.3 (C-2), 116.5 (C-6a), 110.0 (C-7). 106.2 (C-10). 70.7 (C-3), 64.8 (C-4a), 57.1 (C.6), 561 

(JxOMe), 52.3 (C-12). 44.9 (C-lOh), 40.6 (C-ll), 25.6 (C-4). Eims m/z (70) : 301 (M'. 42), 286 (24), 270 (22) 231 

(100). 203 (26.6). Hrms: Calcd for C18H23N03: 301.1671. Found: 3011663 

(tl-9-0-Dernethvlhomol~corine N-oxide (31- (Yield 0.3 g). mp 153-154 'C (from ethanol); [a]D23 + 19 " (c 0.1, 

MeOH). Uv (MeOH) Am, nm (log r): 230 (4.43). 270 (4.28). 304 (3.9): (MeOH-NaOH) : 208 (534). 248 (4.57). 

274 (h) (4.30), 340 (3.82). Ir (KBr) v,,, cm-I : 3180. 1700, 1580. 1480. 1430. 1320, 1300. 1250. 1220. 1200. 1050. 

'H Nmr (CDCI3-CD70~)  6 (ppm) : 7.44 (s, H-8). 7.24 (s, H-ll) ,  5.76 (hr d, H-4, J = 2.2 Hz), 4.83 (m, H-5a), . . 

3.96 (s. OMe), 3.87 (hr d. H-llc, J l l q l l h  = 9.9 Hz). 3.57 (m, 2 H-2). 3.5 (dd, H-l lh ,  J l lh , l lu  = 9.9, J ~ ~ ~ , ~ ; ,  = 

2.0 Hz), 2.94 (s, N-Me), 2.88 (m, H-3). 2.72 (m, H-37, 2.64 (m, 2 H-5). Nmr (CDCi3-CD30D) 6 (ppm) : 

167.1 (C-7). 153.4 (C-10). 147.9 (C-9). 135.6 (C-3a), 134.9 (C-lla),  121.0 (C-4). 117.6 (C-78), 117.1 (C-8), 112.6 

(C-l I), 79.3 (C-llc), 78.8 (C-Fa), 70.7 (C-2). 56.8 (OMe), 56.2 (N-Me), 37.4 (C-l lh), 31.4 (C-5), 26.2 (C-3). Eims 

m/z (%I: 317 ( M +  101, 281 (10). 240 (lo), 165 (s), 125 (20). 109 (100). 108 (20). 
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(-l-Lvcorine (7)- (Yield 1.3 g). mp 255 "C (from methanol); [alD2' - 68 ' (c 0.24, EtOH); 1it:l2 p 257-258 'C, 

[aID - 78.5 " (EtOH). 

22 I-)-Pseudolvcorine (8)- (Yield 0.075 g). mp 236-237 "C (from ethanol); ["ID - 60 " (c 0.04. MeOH); 

lild3 mp 237-240 "C. 

(+I-Hornolveorine (4)- (Yield 0.14 g). mp 166-167 "C (ethyl ether); [a]D23 + 86 " (c 0.1. MrOH); lit:14 mp 175 "C 

(H20); [aID + 85 " (EtOH). 

It W-0-Demethvlhornolvrorine (51- (Yield 3.5 g). mp 213-214 "C (from EtOAc); [a]D24 + 111 ' (c 0.1, MeOH); 

lit:I5 mp 213-214 OC. 

Pawarnine (6)-  (Yield 4.5 g). mp 112 "C (EtOAc - ether). [nlDZ2 0 " (c 0.25, MeOH) Uv (MeOH) Amax nm 

(log f ) :  206 (4.61). 238 (3.77). 282 (3.82). Ir (KBr) v ,,,,, cm'': 3040, 3000, 1580, 1490, 1440, 1410, 1380, 1070. 

Eims m/r (96): 317 ( M +  .tin), 286 (20). 268 (10). 262 (100). 247 (40). 219 (lo), 203 (20). 

a-Epimer: 

IH Nmr (CDCI3) 6 (ppm): 6.99 (s. H-7). 6.76 (a. H-10). 6.62 (d, H-I. J1,2 = 10.0 Hz). 5.97 (dd. H-2, J2,] = 10.0. 

J2,, = 4.9 Hz), 5.86 (s, H-6). 3.86 (s. 2 OMe). 3.85 (m. H-3). 3.7 (ddd. H-12. J12,11,= 4.6, J12,11 = 8.2. J = 
gem 

13.5 Hz), 3.58 (dd, H-4a. J4a,4cq = 4.1, J4a,4ax = 13.5 Hz). 3.35 (s, OMc). 3.00 (ddd, H-12'. J12',11 = 33, 

J IZ. , l l .=  9.6. J = 13.9 HZ), 2.20 (hr d, H-4eq, J = 13.5 Hz), 196 (m. 2H-ll) ,  1.74 (ddd, H-dax, J4ax,3 = gem gem 

4.1, J4ax,4a = 13.5, J = 13.5 Hz). I 3 c  Nmr (CDCI3) 6 (ppm): 148.0 (C-9), 147.4 (C-8), 136.1 (C-IOa), 132.2 gem 

(C-I), 127.0 (C-6a), 125.3 (C-2). 110.6 (C-7). 105.0 (C-10). M.7 (C-6). 72.1 (C-3). 61.9 (C-4a). 55.8 (OMe), 55.6 

(OMe). 44.4 (C-lob). 42.1 (C-12), 41.7 (C-ll). 28.4 (C-4). 

I H - N ~ ~  (CDC13) 6 ppm: 6.85 (s. H-7), 6.8 (s, H-10). 6.64 (d. H-I. J1,2 = 10 Hz). 5.97 (dd, "-2. JZI  = 10. J2,? = 

4.9 Hz), 5.14 (s, H-6). 3.85 (m, H-4a). 3.86 (s, 2 OMc), 3.82 (m, H-3), 3.36 (m, H-12). 3.31 (s, OMr), 2.82 (ddd, H- 

12'. J12',11 = 6.5. J12',11.= 8.4. J = 13.8 Hz). 2.05 (m. H-deq), 1.96 (m. 2H-11). 1.6 (ddd, H-4ax, J4,,,3 = 4.1, gem 

J4ax,4a = 13.8. J = 13.8 Hz). I3c  Nmr (CDCI3) 6 (ppm): 148.3 (C-9). 147.4 (C.8). 137.1 (C-IOa), 131.8 (C- gem 

I), 125.6 (C-2). 112.0 (C-7), 105.0 (C-LO), 88.6 (C-6). 72.1 (C-3). 56.4 (C-4a). 55.8 (OMe), 55.6 (OMe), 47.5 (C-IZ), 

43.8 (C-IOh). 40.6 (C-1 I), 27.8 (C-4). 
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