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H-9, H-10). 7.67 (d, J = 5 Hz H-4). 8.23 (dd. J = 8 and 2 Hz, 3. 

H-S), 8.9 (d, J = 5 Hz H-5). MS (m/e): 291 (39yQ M. 275 (50). 4. 

247 (13), 246 (10). 177 (9). 85 (45), 83 (70). 78 (100). Methylation 
with CH,N, m Et,0 gave oxo-O-methylpukateine (lb). 
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Fagaru muyu(Bert. ex Hook.et Am.) Engler (= Zunthoxy- 
lum muyu Bert.) is the most abundant tree in the rain 
forest of Robinson Crusoe Island (Juan Fernindez 
Group) [l]. Morphologically, this species seems to be 
somewhat removed from the rest of its genus, and Engler 
created the monotypic section Mayu to differentiate 
it from the large sections Mucqueriu and Blackburniu [2]. 

An earlier publication showed that the trunk bark 
contains the tetrahydrobenzylisoquinoline-derived che- 
lerythrine and magnoflorine, the anthranilic acid-derived 
canthin-6-one and the furanoquinolines skimmianine, 
dictamnine and p-fagarine, and an unidentified slightly 
laevorotatory alkaloid melting at 139-140”, apparent 
MW 273 (MS) [3]. The presence of furanoquinolines, 
which are lacking in all American species of the Zan- 
thoxylurn/Fuguru complex studied so far with the excep- 
tion of F. coca [4], Z. belizense [5] and Z. americanurn 
[6]. indicates a relatively advanced position in the phylo- 
geny of this group [7]. The isolation of the furanocou- 
marins psoralen. bergapten, xanthotoxin and isopim- 
pinellin from the leaves [S], on the other hand, is not 
considered significant for the sake of comparison with 
South American Fuguru species, as several of these which 
have been shown to contain alkaloids have not been 
examined for neutral components [9]. 

The leaves ofFuguru muyu also contain a small amount 
of alkaloids (0.1 “4). This paper reports the separation 
and identification of these compounds as skimmianine. 
(-)-edulinine (I), and ribalinine (2). As mentioned above, 
skimmianine has been found in the bark [3], where it is 
accompanied by another two common furanoquinolines 
which are not present in the leaves. The unidentified bark 
alkaloid is probably (-)-edulinine, whose MS taken in the 
usual way shows an extremely faint molecular ion peak 
and a weak signal at m/e 273 ; the discrepancies in the 
mp of this compound are probably due to polymorphism. 

It seems unlikely, given the weakly basic conditions 
under which the alkaloids were extracted, that (-)-edu- 
hnme IS an artefact. The possibility cannot be ruled 
out, however, that this substance is formed by the attack 
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of OH- on N-methylplatydesminium and/or the hypo- 
theticalN-methylribalininiumcation,neitherofwhichhas 
yet been found in this plant. The apparent lack of optical 
activity of ribalinine at the sodium D line [IO], should 
not be taken as an indication that this substance 1s a 
racemic mixture. 

To the best of our knowledge, no other member of the 
ZanthoxylumlFagaru complex has been shown to con- 
tain edulinine or ribalinine (or its quarternary precursors, 
if it should be proved to be an artefact), and the accu- 
mulation of these uncommon offshoots of the main bio- 
genetic route to furanoquinoline alkaloids may be ofsome 
taxonomic significance. In this connection. it should be 
pointed out that the African species Fuguru chulybeu 
[l l] and the Puerto Rican Zultthoxylum monophyllum 
[12] contain angular pyranoquinolones, while F. mayu 
is the only member of this group which is known to 
synthesize a linear pyranoquinolone. 

EXPERIMENTAL 

All mps are uncorr. UV, IR and PMR (60 MHz, TMS as int. 
stand.) spectra were determined in EtOH, KBr and CDCl,. 
respectively. MS were recorded using electron impact ionization 
at 70 eV and 200”. TLC was carried out on Si gel HF,,, using 
CHCI, -MeOH (9 : 1). 
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Isolation of bases. 1.3 kg air-dried leaves, collected m February 
(summer), 1973 (voucher specimen deposited in the herbarium 
of the Museo National de Historia Natural, Santiago de Chile), 
finely ground, were extracted successively with petrol and 
MeOH. Removal of MeOH gave a residue which was suspended 
in 2N HCl, filtered and extracted with CHCI,. The aq. soln was 
basitied to pH 9 with NH,OH and re-extracted with CHCl,. The 
solid, yellowish-white residue (1.56 g) from the CHCI, extract 
of the basitied solution showed three Dragendorff-positive 
spots on TLC (Rf 0.8, 0.3 and 0.2). the foremost of which was 
very much larger than the others. The product with R, 0.8 was 
separated by crystallisation from Me,CO and Me,CO-MeOH 
(1: 1). Column chromatography of the residual solutions on 
Al,O, yielded further amounts of this first base, and allowed 
separation of the two minor components. 

Skimmiun‘ine. R, 0.8, mp 17&177”, UV, IR and PMR spectra 
as in ref. [ 131. Picrate, mp 197” (MeOH). 

Ed&nine. 95 mg, R c 0.3, mu 103-105” (EtOAc) (lit. 140-142” 
[14],111-114” [1~],1i4_117”~15]),[a]~~‘-17”(CHC1,;c = 1). 
UV. IR. PMR and MS as described inrefs l-14. 161. 

Ribalinine. 15 mg, R, 0.2, mp 235-236” (Eib&)l bV spectrum 
as described in ref. [lo]. MS ions at m/e 259.1215 (M+, talc. 
for C,sH,,NO,, 259.1208, base peak), 188.0711 (M+-C,H,O, 
talc. for C,,H,,NO,, 188.0711, 85%). The IR spectra of this 
substance and of an authentic sample of ribalinine were found 
to be identical. 
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The presence of several alkaloids in root and aerial 
parts of Chelidonium japonicum Thunb have been re- 
ported by Slavik [l] on the basis of TLC and PC evi- 
dence. We now report isolation and identification on the 
alkaloids and sterols of this plant. 

The basic CHCl, soluble fraction gave two compounds 
1 and 2 after chromatographic separation. 1 and 2 
showed identical UV spectra-of characteristic benzo(c)- 
phenanthridine alkaloids. 1 contained two methylene- 
dioxy groups at 6.25 and 6.50 (each s, 2H) by NMR and 
also a base peak at m/e 317(M+) in MS. 2 had one 
methylenedioxy group at 6.24 (s, 2H), two methoxyls 
at 4.23 and 4.4 (each s, 3H) by NMR, and a base peak 
at m/e 333 (M+) by MS. From the available data 1 
and 2 were identified as norsanguinarine and norchel- 
erythrine respectively. The identities were confirmed by 
direct comparison with the authentic samples. 

Elution with CHCl,-EtOAc afforded 3 and crude 4 
and 4 was rechromatographed on Al,O, (grade IV) 
with benzene. 3 and 4 showed identical UV spectra and 
IR respectively. 3 had the following spectral properties: 
UV bands at 212, 228, 283, 320 and 350 (sh) and IR at 
3440 (OH). NMRindicated the presence of two methoxyls 
at 3.92 and 3.96 (each s, 3H), one methylenedioxy group 
at 6.07 (s, 2H), N-Me at 2.76 (s, 3H), C,-H at 4.72 (q, 1 H), 
C&OH at 3.10 (t, 1H) and 3.53 (q, 1H). 

The hydroxymethyl group was also suggested by 
m/e 348 (M+-31) eliminated from the substituent at C,. 
Slavik et al. [3] suggested that the loss of a substituent at 
C, in the MS was characteristic of 6-substituted dihydro- 
benzo-(c)-phenanthridine alkaloids. The above data 
suggested that this compound was identical with boccono- 
line isolated from Bocconoria cordata [2]. The identities 
were confirmed by direct comparison with the data of an 


