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spp. (Ochnaceae). Identifications were confirmed by di-
rect comparison (mmp, NMR, MS, IR) with authentic
samples.

Ouratea-proanthocyanidins (2) are formed by the link-
age of one molecule of (— )epiafzelechin C,-Cg to one
of (— 1-4-0-methylepigallocatechin. Their occurrence in
the Celastraceae with (1) 1s ol particular interest both
on taxonomic and biogenetic grounds, since they are the
only so-far known methylated proanthocyanidins. Their
structure could throw light on the mechanism of the for-
mation of proanthocyanidins in plants [6].
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In continuation of our general screening programme
of Chilean flora[1], an examination of the alkaloids of
Aristotelia chilensis (Eleocarpaceae) has been initiated.
Extraction of the basic components of this plant with
ethanol, followed by isolation of the acid soluble fraction,
afforded a mixture containing alkaloids (< 0-01%). Sep-
aration by chromatography through silica gel afforded
two of these alkaloids (positive test to Dragendorff’s re-
agent).

The major compound, aristoteline (1) (0-003%) ana-
lysed for C,oH,6N>, and had mp 164-165°. Its UV spec-
trum was typical for the presence of an indole chromo-
phore [2], but the compound gave a negative Ehrlich
test, indicating substitution at both positions 2 and 3
of this nucleus. This deduction was confirmed by its *H
NMR spectrum which contained only four aromatic pro-
tons, the pattern of which was similar to that in 3-methyl-
indole [3]. The NMR spectrum also showed the presence
of three quaternary methyl groups with chemical shifts
indicating attachment to saturated carbon atoms. Since
the molecular formula of this compound was indicative
of combination between a tryptamine unit and & mono-
terpene group, the presence of these methyl signals sug-
gested that aristoteline was a conjugate between trypta-
mine and an unrearranged terpene unit.

Further analysis of the spectral data confirmed this
suspicion. The system Ar CH,CH N was present in aris-
toteline, the geminal protons occurring at t7-50 and 7-06
(Jab 16'5 Hz) [4], each coupled with the proton adjacent
to the secondary amino group at 1646 (J,, 1 Hz, Ji,
5-5 Hz). The structure around the secondary amine func-
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tion was established with the aid of the lanthanide shift
reagent, Eu(fod); [5]. Addition of just a small quantity
of the reagent caused the proton, originally at t6-46 and
two of the methyl groups to rapidly move downfield,
and with the onset of distinct paramagnetic broadening,
thus establishing the part structure Ar CH,CH NH-
CMez. .

A detailed mass spectral examination allowed the
assignment of the unique structure (1) to aristoteline. The
principal fragmentations are depicted in Scheme 1 and
all processes were checked both by accurate mass
measurements and metastable defocusing experiments.
Only one relative configuration is feasible for this
bridged structure, the most stable conformation (from
Dreiding models) having ring C present in a half-chair
form and with rings D and E adopting chair conforma-
tions. This formulation is identical to that obtained for
the same alkaloid recently isolated independently from
Aristotelia serrata, the New Zealand ‘wineberry’ [6]. A
direct comparison with an authentic sample, kindly sup-
plied by Professor Bick, confirmed the identity of these
two alkaloids.

The minor alkaloid, aristotelone (2) (0-0001%), mp
218-222° analysed as C,oH;¢N,O (viz. aristote-
line + one O). Its UV spectrum [7] (, 229, 260 nm
(€19500, 4500) and IR absorption [8] at%,,. 1660 cm™ !
were consistent with a y~indoxyl derivative. Paucity of
pure material precluded a detailed NMR examination
but the mass spectral fragmentation pattern (Scheme 2)
is consistent with the suggested structure (2).

Aristoteline (1), and its oxidation product, aristotelone
(2) are relatively rare members of the indole alkaloids,
since most of these arise by combination of a tryptophan
unit with a terpene skeleton derived from loganin [9].
Members of the genus Aristotelia thus appear to be the
source of interesting indolic alkaloids which do not con-
form with the loganin type. Besides the above two alka-
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loids, a novel structure has also been assigned to pedun-
cularine, isolated from A. peduncularis Hook. f. [10].

EXPERIMENTAL

Samples of A. chilensis were collected from near Concep-
cion, Chile in the summer. Dried leaves and stems (12 kg)
were extracted with warm EtOH (20 L), filtered, and the
extract evaporated to dryness, treated with 2N HCl, the mix-
ture extracted with CHCl; and the aq layer adjusted to pH
9-5 (aq NH;) and re-extracted with chloroform, to give, even-
tually, the crude fraction (3 g). Chromatography of a portion
(12 g) through Al,O; (180 g, grade II) afforded with CHCl,,
aristoteline (200 mg, crude) (0-003%;). mp (MeOH) 83-85° (sol-
vate), 164-5° (after drying) [«]3 ~23° (03, CHCL), Ve
(Nujol) 3220, 3200, 1640 cm ™!, (EtOH) 228, 282, 291 (22500,
5450, 4800), = (100 MHz, CDCl;) 2-2 (1H, broad s, exchanged
with D,0), 2:70-3-15 (4H, m), 646 (1H, dd, J 1, 55 Hz), 68
(1H, broad s, exchanged by D,0), 7-06 (1H dd, J 55, 165
Hz), 750 (1H dd, J 1, 165 Hz), 8-60 (3H, s), 978 (3H, s),
9-02 (3H, s), besides an envelope at 7-8-9-1 (8H). m/e 294 (M ™,
100%,), 279, 237, 222, 211, 194, 182, 18 , 167, 143, 130, 120,
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118, 47, 35. (Found: M* 2942080. C,oH,sN, requires
294:2096.) Mmp, mp and TLC comparison with an authentic
sample indicated identity. Further elution of the column
(CHCl,) afforded the second alkaloid, aristotelone (70 mg
crude) as an oil. This eventually crystallised to give the P-in-
doxyl (10 mg, 0-0001%;), mp (MeOH) 218-222°, v,,,, (Nujol)
3320, 1660, 1620 cm™*, i, (EtOH) 229, 260 (219500, 4500),
mfe 310 (M*), 295, 174, 173, 164 (100), 146, 84.
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