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The isolation of (S)-(-)-2,3-dihydro-2,6-dimethyl-4H-benzopyran-4-one (1) from the essential
oil produced by natural roots and also from genetically transformed (“hairy”) root cultures of
Leontopodium alpinum is described. This is the first reported natural occurrence of 1.
Structural assignments were made on the basis of spectroscopic data and by comparison with
a synthetic sample.

Leontopodium alpinum Cass. (Compositae, Inuleae),
commonly known as Edelweiss, is a protected plant
indigenous to the alpine regions of Europe. The plant
has some suggested medicinal properties.1,2 Chemical
analyses have led to the identification of hydrocarbons3
and flavanoids4 in the aerial parts of L. alpinum. More
recently, this group has identified sterols and two
hydroxycinnamic acids in the roots and aerial parts of
L. alpinum.5
Because of the protected status of Edelweiss, plant

material cannot be collected from the wild. We there-
fore developed plants from commercially available seeds
and grew these to maturity under greenhouse conditions
in a peat-based compost. Natural roots were obtained
by separation from aerial parts. However, this source
only generated a small quantity of plant material, and
genetically transformed (“hairy”) roots were used as an
additional source of biomass. Powdered root material
from both sources, when subjected to steam distillation,
yielded an essential oil: natural roots ca. 2.0% and hairy
roots ca. 0.6%. Gas chromatographic analyses of both
oils showed them to be a complex mixture of more than
30 compounds, with the hairy root oil qualitatively
similar to that isolated from natural roots, although
quantitative differences are apparent.6 Chemical analy-
sis of the essential oil produced by the roots has resulted
in the isolation of a minor constituent (0.3%), which has
been identified as (S)-(-)-2,3-dihydro-2,6-dimethyl-4H-
benzopyran-4-one (1). This is the first reported isolation
of 1 as a natural product.

The isolate analyzed for C11H12O2, suggesting a bi-
cyclic aromatic molecule. A carbonyl function was
evident by a band in the IR spectrum at νmax 1680 cm-1.
The 1H NMR spectrum showed a signal for an aromatic
methyl group (δ 1.60, Me-6) together with a secondary
methyl group (δ 1.45, d, J ) 7.3 Hz, Me-2). The

secondary methyl group showed a coupling to a deshield-
ed one-proton multiplet at δ 4.50 (J ) 7.3, 6 Hz, H-2).
A deshielded doublet at δ 2.70 (J ) 6 Hz, H-3) integrated
for two protons.
A series of signals also appeared in the aromatic

region of the spectrum. Further unambiguous assign-
ments for structure 1 were based on two-dimensional
1H-1H COSY NMR studies. In the COSY spectrum,
coupling was clearly observed between the deshielded
methine at δ 4.50, the methyl at δ 1.45, and the
methylene at δ 2.70. On the basis of these data and
the molecular requirement for two oxygen atoms, we
established the partial structure -OCH(CH3)CH2CdO.
The coupling pattern in the aromatic region of the
molecule indicated two ortho-coupled protons (J ) 9 Hz),
one of which was further coupled in ameta relationship
(2 Hz). A third proton resonated as a finemeta-coupled
doublet downfield at δ 7.70 (H-5), and the strongly
deshielded nature of this proton placed it in close
proximity to the carbonyl. The aromatic methyl sub-
stituent was placed beside this proton to accommodate
the observed coupling. On the basis of these conclu-
sions, we determined the total structure to be 2,3-
dihydro-2,6-dimethyl-4H-benzopyran-4-one (1). This is
the first reported natural occurrence of 1. Final proof
of the structure came from the synthesis of 1 using
methods reported in the literature.7,8 The (S)-(-)-
configuration of the C-2 methyl was assigned by cor-
relation of the optical activity of the isolate with
literature values of simple chromanones with estab-
lished stereochemistry.9

Experimental Section

General Experimental Procedures. NMR spectra
are for CDCl3 solutions measured on a Brucker instru-
ment operating at 300 Mz (1H) and 100.6 MHz (13C),
with TMS as internal standard. FTIR spectra were
obtained on a Pye Gamma 6 spectrometer. Mass
spectra were recorded at 70 eV. GC analyses were
recorded using a Perkin-Elmer Sigma 3 instrument
fitted with a Carbowax 20M column operated with a
temperature program (100-200 °C, ramp rate 2° min.).
Plant Material. L. alpinum plants were developed

from commercially available seed (W. J. Unwin Ltd.,X Abstract published in Advance ACS Abstracts, January 1, 1997.

148 J. Nat. Prod. 1997, 60, 148-149

S0163-3864(96)00228-5 CCC: $14.00 © 1997 American Chemical Society and American Society of Pharmacognogy

+ +



Cambridge, U.K.). Hairy roots were developed by
infecting sterile plants with Agrobacterium rhizogenes.10
Extraction and Isolation. Powdered root material

from both natural roots and hairy roots was subjected
to steam distillation using an Apparatus for the Deter-
mination of Essential Oils in Vegetable Drugs.11 This
powdered material yielded an essential oil: natural
roots ca. 2.0% and hairy roots ca. 0.6%.12 The volatile
oil was chromatographed on Si gel impregnated with
AgNO3 (15%) gradient eluted with petroleum ether:ethyl
acetate and CHCl3:MeOH mixtures. Samples were
collected in 10 mL fractions. One of the CHCl3-MeOH
fractions yielded homogeneous (S)-(-)-2,3-dihydro-2,6-
dimethyl-4H-benzopyran-4-one (1) (0.3%).
(S)-(-)-2,3-Dihydro-2,6-dimethyl-4H-benzopyran-

4-one (1). This compound was isolated as an oil: [R]25D
-28° (c 0.1, MeOH); IR (film) νmax 1680 (CdO, ketone),
1452, 1258 cm-1; EIMS (70 eV) m/z [M+] 176 (65), 161
(20), 134 (100), 106 (24), 78 (18), 51 (15), 39 (12), 28 (6);
1H NMR (CDCl3, 300 MHz) δ 1.45 (3H, d, J ) 7.3Hz,
Me-1′), 2.30 (3H, s, Me-6), 2.70 (2H, d, J ) 6 Hz, CH2-
3), 4.50 (1H, dt, J ) 6, 7.3 Hz, H-2), 6.80 (1H, d, J ) 9
Hz, H-8), 7.30 (1H, d, J ) 2, 9 Hz, H-7), 7.70 (1H, d, J
) 2 Hz, H-5); 13C NMR (CDCl3, 75.4 MHz) 18.32 (Ar-
CH3), 19.80 (CH3), 42.6 (C-3), 72.3 (C-2), 114.5 (ArCH),
118.6 (C-4a), 124.4 (ArCH), 128.8 (ArC), 134.8 (ArCH),

155.7 (C-8a), 190.9 (C-4). Anal. Calcd for C11H12O2: C,
75.00; H, 6.81. Found: C, 74.25; H, 6.92.

Acknowledgment. We thank Cavan Co Council for
financial support (N.C.) and Dr. P. Kenny, Dublin City
University, for Mass spectra.

References and Notes
(1) Hartwell, J. L. Lloydia 1968, 31, 71-170.
(2) Chiez, R. The MacDonald Encyclopaedia of Medicinal Plants,

MacDonald: London, 1984.
(3) Bicci, C.; Nano, G. M.; Tira, S. Planta Med. 1975, 28, 389-391.
(4) Tira, S.; Gallefi, C.; Di Modica, G. Experientia 1970, 26, 1182.
(5) Hennessy, D.; Hook, I.; Sheridan, H.; MacGee, A. Phytochemistry

1989, 28, 489-490.
(6) Hook, I. Plant Cell, Tissue Organ Cult. 1994, 38, 321.
(7) Van de Sande, C.; Vandewalle, M. Bull. Soc. Chim. Belg. 1973,

82, 705-710.
(8) Van de Sande, C.; Vandewalle, M. Bull. Soc. Chim. Belg. 1973,

82, 775-783.
(9) Saengchantara, S. T.; Wallace, T. W. J. Chem. Soc., Chem.

Commun. 1986, 1592-1595.
(10) Hook, I. In Biotechnology in Agriculture and Forestry, Vol. 21:

Medicinal and Aromatic Plants IV; Bajaj, Y. P. S., Ed.; Springer-
Verlag: Berlin, 1993; Chapter XV.

(11) Anon. British Pharmacopoeia Vol. II, Appendix XIE, HMSO;
1980.

(12) Comey, N.; Hook, I.; Sheridan, H. Proceedings of 23rd Interna-
tional Symposium on Essential Oils, Ayr, Scotland, 1992; p 50.

NP960228T

Notes Journal of Natural Products, 1997, Vol. 60, No. 2 149

+ +


