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Abstract: Berberis darwinii Hook.(Berberidaceae) has yielded magallanesine (l_), 

the first known isoindolobenzazocine alkaloid. 

South American members of the botanical genus Berberis (Berberidaceae) comprise more than 

50 species,L each of which constitutes an abundant source of isoquinoline bases. We now describe 

the new alkaloid magallanesine (I), the first isoindolobenzazocine known to occur in nature, which 

has been found in Berberis darwinii Hook.collected in southern Chile. 
2 

The yellow, optically inactive, magallanesine (l), C21H17N06, crystallizes readily from 

methanol, m.p. 254-256" C. 

The 360 MHz CDC13NMR spectrum has been summarized around expression i.3 Immediately 

striking is the one-proton vinylic singlet absorption at 6 6.33, which is accompanied by aromatic 

singlets at d 6.65 and 7.24, and aromatic doublets at d 7.13 and 7.45. Also present are two 

methoxyl singlets at 6 3.94 and 4.11, as well as a methylenedioxy singlet at 6 6.01. 

-1 
The IR spectrum in chloroform solution includes a broad carbonyl peak at 1720 cm . The UV 

spectrum indicates a highly conjugated system, h max (MeOH) 246, 262 sh, 306, 377 sh nm (log t 

4.15, 4.02, 3.83, 4.33), and undergoes no significant change either in acid or in base. 

The mass spectrum of magallanesine (1) shows molecular ion peak m/z 379 which is also the 

base peak. Other significant peaks are m/z 364 (M - CH3)+ (22%), and m/z 351 (M - CO)+ (31%).4 -- 

To gain further insight into the constitution of magallanesine, the alkaloid was subjected 

to an NMR NOEDS study, 5 the results of which have been summarized around expression l-NOE. The -- 

commanding motifs of the NOE patterns consisted of two sets of interlocking enhancements, the 
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first extending from H-4 (6 6.65 s) to H-5 (d 3.27 m) andthen on to H-6 (d 4.09 m), and the other 

from the C-10 methoxyl (6 3.94 s) to H-14 (6 6.33 s) through H-11 (6 7.13 d) and H-12 (6 7.45 d). 

Significantly, only H-l (6 7.24) among the aromatic protons did not show any nuclear Cverhauser 

interactions. The CDC13 13C NMR spectrum of magallanesine was also in accord with the presence 

of two carbonyl functions in the molecule, with singlet peaks at d 165.87 (C-8) and 192.52 

(c-15).4 

At this stage, it became necessary to eliminate from consideration alternate structure 2 - 

for the alkaloid. This possibility was considered unlikely since it incorporates a pyridone 

-1 6 
system which would have shown an IR pyridone carbonyl absorption near 1670 cm . The pyridone 

ring proton (indicated in expression 2 by the symbol H) would also have been expected to show an 

'H RMR singlet in the vicinity of 6 7.33,' whereas in magallanesine (1) this singlet is seen one 

ppm more upfield at 6 6.33. 

As further evidence against expression 2, the alkaloid was reduced with sodium borohydride 

in methanol at room temperature over a period of 3 h. Pyridones do not usually reduce under such 

conditions. mgallanesine, however, provided amorphous (f)-tetrahydromaga1Ianesine (3_), 

CZ1H21N06; 
-1 

v max (CHC13) 1680 cm ; h max (MeOH) 219, 263, 292 sh nm (log e 4.48, 4.25, 3.96); 

whose 1H RMR spectrum has been delineated around expression 2. All chemical shift assignments 

were confirmed by appropriate spin decoupling experiments. 

The mass spectrum of tetrahydro derivative 2 exhibited an intense molecular ion peak IJ/Z 383 

(67X), and base peak m/z 206 most likely representing fragment 4. 
8 

-- 

It is appropriate at this point to consider some of the related alkaloids also found among 

South American members of the Berberidaceae. These include the ever-present protoberberinium 

salt berberine (z), the highly oxidized protoberberine prechilenine (a),7 the isoindolobenzaze- 

pines chilenine Q)' and lennoxamine (g),7 the isoindoloisoquinoline nuevamine (z), 
10 

and the 

isoquinolinobenzazepine puntarenine (lo)." The present addition of magallanesine (1) to this 

array of alkaloids makes it evident that the family Berberidaceae possesses a unique propensity 

for expansion as well as contraction of nitrogenous rings. The precursor alkaloid is most probably 

berberine Q) which may suffer oxidation to prechilenine (2). The latter can then rearrange to 

chilenine (I). A mechanism has been offered for the ring contraction incurred in the possible 

conversion of chilenine (1) into nuevamine (9). 
10 

It is wiser, however, to refrain from 

postulating biogenetic pathways which would culminate in the formation of the more complex 

puntarenine (10) and magallanesine (lJ. 
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