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Abstract—The hexane extract (non-volatiles) of Aristolochia longa yielded fatty acids, methyl, ethyl, isobutyl and

phytyl esters, and polyprenols.

A study was made of the hexane extracts of the roots and
acrial parts (without the fruits) of Aristolochia longaL.,a
plant whose essential oils were the subject of a previous
communication [1]. The substantial amounts of the non-
volatile extracts obtained with rather non-polar solvents
have received little attention in other plants of the same
genus [2,3] since, in general, interest has been directed
towards the polar extracts from which the pharmaco-
logically active aristolochic acids are obtained [4].

The non-volatile hexane extract of the aerial part
(3.4 %) was essentially made up of free fatty acids (40%)
and their derivatives [either as glycerides (9 %) or as the
esters of monohydroxylic acids (159%)]; also present in
substantial amounts were sitosterol (6 %) and isoprenoid
alcohols (3 9;) whilst little squalene was detected.

The free fatty acid fraction was shown by GLC of its
methyl esters to be made up of palmitic (44 %)), stearic
(5%), oleic (109), linoleic (229) and linolenic (19%)
acids. Saponification of the glycerides and GLC of the
corresponding methyl esters of the acid fraction gave an
identical qualitative and a similar quantitative com-
position to that of free fatty acids.

The ester part was composed of phytyl esters (9%),
mixtures of methyl and ethyl esters and, as major
components, isobutyl esters (509,). The esters were sep-
arated by repeated chromatography over silica gel-silver
nitrate and preparative TLC. The following were isolated
as single species: (1) Phytyl palmitate and phytyl oleate,
identified by saponification and subsequent separation of
phytol alone in the neutral fraction and palmitic and oleic
acids, respectively, in the acid fraction (identified by GLC
of their corresponding methyl esters). Mixtures of phytyl-
palmitate- and -stearate (trace) and phytyl-linoleate and
-linolenate were identified in a similar way. (2) Isobutyl-
palmitate, -oleate, -linoleate and -linolenate were identi-
fied by comparison with authentic samples (IR, 'H NMR
and GLC). A mixture of methyl- (trace) ethyl- (trace) and
isobutyl-palmitate and isobutyl-stearate (trace) was ident-
ified by GLC comparison with standards obtained in this
laboratory.

Phytyl palmitate and phytyl linoleate were the only
phytyl esters to have been described in the literature [ 5].

The isobutyl esters isolated from A. longa are described
here for the first time as natural products, although
isobutyl esters of low MW have been described previously
[6]-

;Il“he polar fractions yielded a mixture of polyisoprenoid
alcohols which were identified by comparison of the
properties of their acetyl derivatives with those described
in the literature for the mixtures of polyprenoids isolated
from Aesculus hippocastanum [ 7] and Ficus elastica [8].

Mass spectrometry of the acetyl derivatives showed the
presence of polyprenols-10 through to -13 with a pre-
dominance of polyprenol-12 (759,) and traces of
polyprenol-10. This is the first time that these polyprenols
have been described in the genus Aristolochia.

The non-volatile hexane extract of the root (0.3 %) was
fractionated with alkaline solutions. The acid part (41 %)
was composed of palmitic (229), oleic (23 %), linoleic
(409;) and linolenic (13 %) acids, as well as a small amount
of an unidentified ester of ferulic acid. This acid (esterified)
was previously described in A. sipho [9].

The neutral part was mainly composed of glycerides
(279%), ethyl (11%) and isobutyl (5 %) esters of palmitic,
oleic, linoleic and linolenic acids, and sitosterol (10%).
The mixture of fatty acids obtained by saponification of
the glycerides was similar to that of the free acids and did
not contain appreciable amounts of stearic acids (contrary
to the aerial part).

Of noteworthy interest was the separation as single
species (column chromatography on silver nitrate) of
ethyl-palmitate, -oleate, -linoleate and -linolenate, ident-
ified by comparison with authentic samples (IR, '"H NMR
and GLC), while in the aerial part only traces of ethyl
palmitate were identified. The ethyl esters of fatty acids
have been described as components of plants but have
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only been isolated as pure species on rare occasions [10];
they have not been previously reported in the genus
Aristolochia.

EXPERIMENTAL

GLC, Varian Aerograph Series 2700 (DEGS 5%, 2 m x 1/8",
150-165°). All analyses were carried out by comparison with
synthetic products.

The dried aerial part (without fruits) (5.6 kg) and the dry
ground roots (3.5 kg) were extracted with hexane (Soxhlet) to give
extracts of 1904 and 10.1 g, respectively. Both extracts were
steam-distilled to separate the volatile components (1.6and 1.0 g,
respectively). 26 g of the hexane extract of the aerial part was
chromatographed on silica gel with hexane-Et,O eluting a
mixture of monohydroxylic esters (3.87 g), glycerides (2.21 g), free
fatty acids (10.35 g), polyprenols (870 mg) and sitosterol (1.62 g).

Repeated chromatography on silica gel-AgNO; of 2.10 g of the
mixture of monohydroxylic esters, as well as of the mixtures of
phytyl-palmitate and -stearate, phytyl-linoleate and -linolenate;
and methyl-, ethyl-, isobutyl-palmitate and isobutyl stearate
yielded as single species: phytyl palmitate (58 mg), phytyl oleate
(82 mg), isobutyl palmitate (306 mg), isobutyl oleate (23 mg),
isobutyl linoleate (562 mg) and isobutyl linolenate (202 mg).

The hexane extract of the roots (without essential oil) was
fractionated with ag. NaOH (4 %) yielding 3.38 g of an acidic
fraction. 2.14 g of the neutral fraction was chromatographed on
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silica gel and silica gel-AgNO, to give, as well as sitosterol
(190 mg) and glycerides (585 mg), ethyl palmitate (56 mg), ethyl
oleate (48 mg), ethyl linoleate (92 mg), ethyl linolenate (33 mg),
isobutyl esters (103 mg) and traces of methyl paimitate.
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Abstract—Two new sesquiterpene lactones, himeyoshin and montanone, were isolated from Artemisia feddei and A.
montana, respectively and identified by chemical and spectral data as 1a,2a-epoxy-3-oxo-5,6-dihydroalantolactone and

1,10-dihydro-11,13-dehydromatricarin.

INTRODUCTION

A previous study of Artemisia feddei revealed three
sesquiterpene lactones (meridianone, yomogiartemin and
yomogin), two coumarins (scopoletin and herniarin) and
three steroids (sitosterol, ergosterol and ergosterol-5,8-
peroxide) [1]. The present paper reports the isolation and
identification of two new sesquiterpene lactones, himeyo-
shin (1) and montanone (2) from Artemisia feddei and A.
montana, respectively. In addition, the former plant
yielded yomogin, scopoletin, isoscopoletin and sitosterol
while the latter yielded yomogin and scopoletin.

RESULTS AND DISCUSSION

The chloroform extract of the aerial parts of A. feddei
collected in the northern part (Tohoku district) of Japan
afforded a new sesquiterpene lactone, 1, C,sH,;50,4, mp
214-215°. On mass spectral analysis at 70 eV 1 showed
m/z 262.1206 [M]* (calculated for C,sH,50,: 262.1205)
and a diagnostic fragment ion at m/z 246 [M —16]",
which indicated the presence of an epoxy group. The UV
spectrum exhibited a maximum at 303 nm (£36) which
suggested the presence of a cyclohexanone moiety. The IR
spectrum showed characteristic absorptions at 1760 (y-



