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Abstract—Stenotarsol (1), a new terpenoid alcohol, has been isolated from the beetle Stenotarsus subtilis (Endomychidae). Its struc-
ture has been determined on the basis of its spectral properties. Compound 1 represents a new type of terpene skeleton and is the first
secondary metabolite reported so far from this family of beetles.
� 2004 Elsevier Ltd. All rights reserved.
Table 1. NMR data of 1 (600 and 150.85 MHz, CDCl3, d, J in Hz)

Position dC
a dH HMBC (H to C)b

1 199.0 — —

2 47.0 AB, dA 2.78,

dB 2.50 (15.9)

C-1, C-3, C-4,

C-10, C-11, C-12

3 38.0 — —

4 35.7 AB, dA 3.12,

dB 2.76 (17.4)

C-2, C-3, C-5,

C-6, C-10

5 140.0 — —

6 148.0 — —

7 131.0 7.90, s C-6, C-8, C-13, C-14

8 146.0 — —

9 125.0 — —

10 128.0 — —

11 23.0 1.07, s C-2, C-3, C-4, C-12

12 71.0 3.56, br s C-2, C-4, C-11

13 20.0 2.44, s C-5, C-6, C-7

14 171.0 — —
Mycophagy is fairly common within the Coleoptera. It
has been estimated that as many as 25 beetle families
directly feed on fungi.1 The Endomychidae, commonly
referred to as the Handsome Fungus Beetles, are
important members of the mycophagous beetle fauna
with 1300 described species in 120 genera worldwide.2

These beetles are related to the ladybirds and look like
them in appearance. Furthermore, both insects release
hemolymph when molested. This well-described process,
known as �reflex bleeding�, serves as an efficient protec-
tion against predators.3 Such a defence mechanism is
well documented in the Coccinellidae4,5 and is known
to be associated with the presence of alkaloids in the
hemolymph. On the contrary, nothing is known about
the defensive chemistry of the Endomychidae.

In this paper, we wish to report the isolation and struc-
ture determination of stenotarsol, a new terpenoid from
Stenotarsus subtilis, an aggregating endomychid beetle
collected in Panama.

The methanol extract of about 250 specimens of S. sub-
tilis was partitioned between the two phases of the mix-
ture ethyl acetate–hexane–isopropanol–water 2:1.5:1:3.
The resulting organic phase was chromatographed suc-
cessively on a silica gel and on an alumina column to
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afford 1.3 mg of a new UV absorbing sesquiter-
penic alcohol (½a�20D 81.5 (c 0.13, CHCl3); UV (MeOH):
kmax 224 nm (e 27,360), 307 nm (e 2440); IR: 3440,
1759, 1682, 1651, 771 cm�1) for which the name steno-
tarsol was coined. Mass spectrometric investigations
revealed its molecular formula to be C15H16O4 (HR-
EIMS: molecular ion at m/z 260.1068; calcd for
15 72.0 AB, dA 5.62,

dB 5.57 (17.4)

C-8, C-9, C-14

a Assignments by HMBC and HMQC.
b Optimized for nJCH = 5 and 10 Hz.
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C15H16O4 260.1049). Moreover, a characteristic ion at
m/z 229.0852 (calcd for C14H13O3 229.0865) showed
the loss of a CH2OH radical from the molecular ion.

The structure of stenotarsol (1) was established by a de-
tailed 1D and 2D NMR study (1H–1H COSY, HMQC,
HMBC). The 1H and 13C NMR signals of 1 are reported
in Table 1. They indicated the presence of two quater-
nary methyl groups, three isolated methylene groups,
an isolated hydroxymethylene function, a penta substi-
tuted benzene ring, and two carbonyl groups assignable
to an aromatic ketone and to a conjugated c-lactone,
respectively.
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The connectivity of 1 could be elucidated by HMBC
correlations. Most noteworthy were the correlations be-
tween CH3-13 and C-5, C-6, and C-7, between CH-7 and
C-6, C-8, and C-14, between CH2-15 and C-14 and C-9,
between CH2-2 and C-10, C-1, and C-3, and between
CH2-4 and C-6, C-10, C-3, and C-5. Moreover, CH3-
11 and CH2-12 showed striking HMBC correlations
with C-2 and C-4. All these data led to the complete
assignments reported in Table 1. These assignments
are in good agreement with those reported for model
compounds such as 26 and 3.7
There is no precedent in the literature of a natural com-
pound possessing the carbon skeleton of stenotarsol.
Nevertheless, based on the number of carbon atoms
and the presence of several methyl or transformed
methyl groups, it is tempting to assume that 1 is of ter-
pene origin. Of course, such an assumption has to be
confirmed. Stenotarsol is also the first secondary meta-
bolite isolated from an endomychid beetle and no
alkaloid could be found in the extract of the beetle.
These facts suggest that this group of Coleoptera possess
an original chemical defence system, distinct from that
of the Coccinellidae to which they are taxonomically
related.
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