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ABSTRACT: Two terpenoids have been isolated from the aerial parts of
L epechinia speciosa (St. Hil.) Epling and identified as carnosol and urso-
lic acid by spectroscopical methods.
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INTRODUCTION

The Labiatae constitute a family of plants widely distributed over all the
continents and highly appreciated for their medicinal and culinary proper-
ties. A recent example is the description of forskolin, a labdane-type diter-
pene isolated from the Indian Coleus forskohlii Brig.? and useful in the
treatment of cardiac insufficiency, glaucoma and asthma''. In Brazil, al-
though 34 genus and 350 species of Labiatae have been recorded’, only
one representative of the genus LEPECHINIA, namely Lepechinia speciosa
(St. Hil.) Epling, has so far been catalogued as endemic in the mountainous
regions of Itatiaia, State of Rio de Janeiro® (see map in Fig. 1). .

* Part 7in a series *'Chemistry of the Brazilian Labiatae™ .
For part 6, see MATIDA, A. K. efal., Rev. bras. Farmacognosia, 12):183, 1985,
** Servico de Quimica Organica. _
Instituto Butantan. CP 65 — 01051 — S3o Paulo — SP — Brasil.
Recebido para publicacdo em 22-3-1989 e aceito em 6-6-1589.
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Fig. 1 — Distribution of the genus Lepechinia in South and Central
America according to Brade®.
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In the course of a continuous phytochemical survey of the Brazilian La-
biatae, we have examined a sample of Lepechinia speciosa and we now re-
port the isolation of two terpenoids, carnosol 1 and ursolic acid 3.

O
FORSHOLIMN

MATERIAL AND METHODS

The aerial parts of Lepechinia speciosa, a small shrub growing above
2400m, were collected in the mountainous regions of Itatiaia. A voucher
specimen is deposited in the Herbarium of the Institute of Biosciences, Uni-
versity of Sdo Paulo. Melting points were determined on a Kofler-Reichert
hot-stage microscope and are uncorrected. Infra-red spectra were recor-
ded for KBr discs, using a Perkin-Elmer 737 instrument. Ultra-violet spectra
were performed on a Varian 634-S spectrophotometer. 'TH NMR spectra
were recorded at 60 MHz on a Varian T-60 apparatus, in d-DMSO solutions
and TMS as internal standard, MS were obtained by probe inlet at 70 eV
from a VG Micromass MM 12F instrument. Microanalyses are from the Ins-
titute of Chemistry, University of S8o Paulo. Column chromatographies
were carried out with Silica gel (Merck 0.05-0.20mm) and thin-layer chro-
matographies on plates coated with Silica H (Merck), using iodine vapours
for revelation.

RESULTS AND DISCUSSION

The air-dried leaves (710 g) were ground and refluxed with 6 portions of
acetone (4 | each). Upon evaporation under reduced pressure, the combi-
ned acetonic extracts were treated with hexane (0,51), vielding a greenish
precipitate (43 g). The hexane filtrate was then concentrated to a viscous
residue (B0 g). Table 1 depicts the overall extraction procedure.
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TABLE 1.

LEPECHINIA SPECIOSA
(710g)

ACETONE EXTRACTIONS

ACETONIC EXTRACT
(1099g)

HEXANE EXTRACTION

l l

HEXANE CONCENTRATE _ PRECIPITATE
(50g) (43g)

The final viscous residue was triturated with a small volume of hexane
to give a whitish precipitate (1.4 g) which was chromatographed on Silica
gel column. Elutions from hexane-ethyl acetate 1:3 and 1:4 afforded 0.58 g
(0.08% by dry weight) of a compound named LS-1, which crystallized from
MeOH-H-0 as colourless plates, m.p. 202-204°. Its molecular formula
CaoH2604 was established from elemental analyses and low resolution MS
(M+* m/z 330). In the IR spectrum, absorption bands at 3500 and 3300 cm!
indicated the presence of two hydroxyl groups and at 1720 cm! the exis-
tence of a carbonyl group whereas sharp bands of medium intensities in
the region of 1500-800 cm ! characterized an aromatic-type structure. In
the UV spectrum, absorption at A2 284 nm shifted to 304 nm upon
NaOH addition, a fact consistent with a catechol or a resorcinol moiety’. In
the 'TH NMR spectrum, signals for four methyl groups could be observed,
two of which are at the same position (d 0.81 ppm) and two appear asa 7
Hz doublet centered at d 1.15 ppm, indicating an isopropyl group. A signal
atd 6.62 ppm (1 H, s) disclosed the presence of an aromatic proton.

Treatment of compound LS-1 with acetic anhydride and pyridine affor-
ded an acetylated derivative as a gum. In the IR spectrum, its carbonyl ab-
sorptions at 1780 and 1760 cm! fall in the range for y and d lactones and
overlaps with that of an acetate®. Its TH NMR spectrum displayed a signal
atd 2.21 ppm (6 H) for two acetyl groups.

Frorm these results, an aromatic abietane skeleton, related to a
ferruginol-type structure 2 and retaining a lactone ring*, was attained for
compound LS-1. This view was strenghtened in the MS spectrum by the
intense peak at m/z 286, corresponding to the loss of a CO, fragment from
the molecular ion, attributed to the elimination of a C-10 substituent in di-
terpenes® and strongly suggesting that the remaining methyle of the abie-
tane nucleus is part of the lactone ring.
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Reviewing the spectroscopic data of various abietane diterpenes isola-
ted from the Labiatae, those of carnosol® configurate the same patterns as
those discussed hitherto for compound LS-1. The identity of their molecu-
lar structures was then confirmed when the IR and '"H NMR spectra of LS-1
were superimposed with those of an authentic sample of carnosol’3.

Further investigation of the precipitate from the acetonic extract was
subsequently undertaken. A portion of 2.5 g was chromatographed on a
silica gel column and elutions from hexane-ethyl acetate 5:1 and 3:1 furnis-
hed a compound which crystallized from acetone-hexane as colourless
needles, m.p. 268-274.°, vield 0.6 g. Its IR spectrum was reminiscent of
that of ursolic acid 3, a triterpenic acid widely distributed in Brazilian Labia-
tae® 2. Consequently a direct comparison with the IR spectrum of an au-
thentic sample of ursolic acid settled such identity. This finding parallels
that of the constituents of Lepechinia chamaedryoides, a species native to
Chile and shown to produce ursolic acid'©.

RESUMO: Dois terpendides foram isclados das folhas de (epechinia
speciosa (St. Hil.) Epling e identificados por métodos espectrométricos
como sendo o carnosol e o acido ursolico.

UNITERMOS: Lepechinia speciosa (St. Hil.) Epling.* Labiatae. Terpe-
nos. Carnosol. Acido ursdlico.
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