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Many staphylinid beetles possess exocrine glands, yet the secretions of only two species have
been identif1ed3, the principal components being monoterpenes, A more complex molecule has been
found in the blood of a staphy11n1d4. The pygidial secretions of two species of staphylinids of
the genus Bledius contain, in addition to terpenes, a benzoquinone, undecene, and y-dodecalactone,
which has not been reported previously from insect sources.

Pygidial glands of Bledius mandibularis and B. spectabilis from the Atlantic coasts of the

United States and Europe, respect1ve1y5, were excised and immersed in methylene chloride and the
resulting extract analyzed by combined gc—mss. This revealed the same five components in both
species: The mass spectrum of the first component was similar to reported spectra for 1-undecene7
and identical to that of an authentic sample. The presence of the terminal double bond was
confirmed by an absorption at 11.0 u in its infrared spectrum and by ozonolysis to decanal,
identified from the mass spectrum of the aldehyde and its methoximes.
Methyl p-benzoquinone (II) was identified by comparison of its mass spectrum with that of an

authentic sample. In addition to the parent peak at m/e 122, it exhibited large peaks at m/e 94,
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82, 68, 66, and 54, Within the spectrometer source, a small portion was reduced to the hydro-
quinone (mge 124),9 but this compound was not detected in the primary gas chromatography.

The relative concentrations of the two terpene aldehydes, neral (III) and geranial (IV)
approached those of commercial citral {~1:2) and their mass spectra and retention times were
identical to those of authentic samples.

y-Dodecalactone (V), the major component in the extracts of both species, eluted at 155°C
on column A and 200° on column B and showed a base peak at m/e 85 with smaller peaks at m/e 128,
180, 197, 198, and 199. Chemical fonization mass spectroscopy indicated that the molecular ion

was m/e 198 exhibiting a quasi-molecular ion at m/e 19910.

The base peak at m/e 85 is character-
istic of y-lactones1] and distinguishes them from the isomeric s-lactones which have a base
peak at m/e 99. Preparative gas chromatography (1% OV-17) gave material whose proton magnetic
resonance spectrum exhibited intense absorption for the terminal CH3- at 60.9 and 'CHZ' absorption
at 1.2 as well as weak additional absorption at 2.3 and 4.4. The infrared spectrum showed a strong
absorption at 5.6 u. Comparison of the unknown with an authentic sample of y-dodecalactone‘2
indicated identical retention times on both columns as well as identical mass spectra.
Although all five components are present in both species, the proportions differ:
B. mandibularis - I, II, III, IV, and V in the ratios 5:6:1:17:70; B. spectabilis 14:1:2:6:77.
At least three distinct biogenetic pathways must be involved in the synthesis of these
secretions from the pygidial glands of Bledius. Geranial and neral (neither of which has been
found previously in beetles) are probably formed via the mevalonic acid pathway responsible for

the production of other insect ter‘penes]3

14

Benzoquinone biosynthesis has been described in

tenebrionid beetles Undecene and y-dodecalactone may stem from a common precursor, a B, y-

unsaturated C]2 acid, which either decarboxylates giving undecene or effects addition across the
double bond to form the lactone.

y-Dodecalactone, the first y-lactone from insect sources has a fruity odor, and has been

15 16

isolated from various fruits'~ and butterfat A few other lactones have been reported from

exocrine secretions of animals, functioning as queen pheromones in hornets]7, and sex-related

recognition pheromones in male black-tailed deerls. The deer pheromone, cis-y-dodec-6-enoic acid

lactone differs from the major component of Bledius secretions by only an addition double bond

and has also been found in butterfatls.
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When menaced by another Bledius, an ant, or a pair of forceps, Bledjus bends the tip of its
abdomen forward and applies pygidial secretion to the attacker, suggesting that the secretion
serves a defensive function. It is also feasible that one or more components regulate the growth

of algae which flourish within the burrows of Bledius and upon which the insects feedlg.
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