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Abstract —Berberis actinacantha and B. darwinii (Berberidaceae) of Chilean

origin have furnished the alkaleid andesine (4) which is probably derived

biogenetically from (+)-magncflorine (1} and magnoflorinemethine (2).

As part of a continuing study of the alkaloids of Chilean Berberis actinacantha Mart, ex

Schult. and B. darwinii Hock., we have cbtained the new amorphous red alkaleid andesine (4),

H,,NC v max CHCL, 1655, 1680, 3480 cm_l, which occurs in both plants.l

Ca0' 1% 3
Andesine exhibits a complex UV spectrum, A max MeCH 220, 312, 344, 362 um (log ¢ 4.44, 4,51,
3.85, 3.78) denoting a highly conjugated system. The 200 MHz NMR spectrum in CDCI3 has been
summarized around expression 4, An arresting festure of this spectrum is the one-proton singlet
at & 5.99 assigned to the hydrogen of a pyrone system, Two methoxyl singlets were also in
evidence, one at § 3.86 due to a methyl ester, and the other at 4§ 4.05 representing an aromatic
methoxyl. A set of two doublets situated at § 7.55 and 8.29, J = 8.8 Hz, denoted two adjacent
protons in a naphthalene system.

The chemical shift assignments were confirmed by an NMR NOEDS study2 whose results are outlined
around expression 4-NOE., It will be noted in particular that irradiation of the ester methyl
group led to a 1,2% enhancement of the pyrone one-proton singlet absorption.

The mass spectrum of the alkaloid showed a small (0.2%) molecular ion peak m/z 371, and a para-
mount base peak m/z 58 representing the dimethyliminium cation, CHZN(CH3)2+. Other peaks were &t
m/z 370 (0.6), 313 (0.1), 312 (0.2) and 280 (0.6). The dominating base peak m/z 538 stands as an
independent proof for the presence of the dimethylaminocethyl side chain in andesine (4).

Andesine (4) should be viewed within the larger framework of recently characterized novel alka-

loids from various Berberis species, all of which appear to originate biogenetically from oxida-

— 301 —

1985




0—cH.coome 2 EHCOOMe

ram
-
1l

—302—




HETERQCYCLES, Vol 23, No. 2, 1985

tion of magnoflorinemerhine (2), which is itself formed from the widely cccurring 1,2,10,11-
tetraoxygenated aperphine (+)-magnoflorine (L).3

Thus, intradicl catechol dioxygenaseq cleavage of ring C of magnoflerinemethine (2) would lead
to acid ester 3 which may lactonize in either cof two ways. Cyclization at C-a of species 3,
followed by oxidation would lead to andesine (4). On the other hand, addition at C-§ would pro-
vide the yellow chiloenamine (5), which can oxidize to the yellow-orange chiloenine {Q).S
Alternatively, ring C of the (-5,6 dihydroxy derivative of magnoflerinemethine (2) may undergo
distal extradiocl cleavage. The resulting aldehydo acid can then lactonize and undergo aminative
cyclization to generate the yellow alkaloid santlagonamine {1).6

Other relevant alkaloids within this context are aconcaguine (8}, which is the result of intra-
diol cleavage of ring A of magnoflorinemethine (g);? and the well known taspine (2)3 which is
formed by oxidation of ring B of speciles 2.

(+)-Magnoflorine (1) and its Hofmann elimination product magnoflorinemethine (2} must, therefore,

function as important channels for rhe in vive breakdown of 1,2,10,11-tetraoxygenated aporphines.
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