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New Pyridine Alkaloids from Rove Beetles of the Genus Stenus (Coleoptera:
Staphylinidae)
Inka Lusebrink, Konrad Dettner, Andreas Schierling, Tobias Muller, Cristina Daolio, Bernd

Schneider, Jirgen Schmidt, and Karlheinz Seifert*
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Three new pyridine alkaloids were detected in the pygidial glands of some Stenus spe-
cies. The chemotaxonomic significance of the occurrence of these alkaloids and stenusine
in different Stenus species is discussed. The antimicrobial properties of (Z)- and (E)-3-(2-
methyl-1-butenyl)-pyridine and the deterrent activities of stenusine and norstenusine were

investigated.

Key words: Rove Beetles, Stenus, Stenusine, Pyridine Alkaloids

Introduction

The rove beetle genus Stenus Latreille belongs
to the most species-rich genera of the animal
kingdom. Up to now, 2377 taxa including 8 fossil
species are known worldwide (Puthz, 2008).

Since the beginning of the last century, Stenus
beetles have intrigued scientists due to their ex-
traordinary method of locomotion on water sur-
faces (Piffard, 1901). Upon falling on water they
excrete a secretion from their pygidial glands that
lowers the surface tension of water and propels
the beetle forward very quickly. In the 1970’s,
this secretion was investigated by Schildknecht et
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al. (1976) using the common species S. comma.
They found the alkaloid stenusine [N-ethyl-3-
(2-methylbutyl)-piperidine, 4] (Fig. 1) to be the
active ingredient in the secretion responsible
for this movement on water surfaces, also called
skimming.

In the present paper we describe the detection
of three new pyridine alkaloids, 1-3, in Stenus
species other than S. comma (Fig. 1). The chemo-
taxonomic significance of the occurrence of the
alkaloids 1-4 in different Stenus species is dis-
cussed and the antimicrobial properties of 1 and
2 and the deterrent activities of 4 and 5§ are in-
vestigated.
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Fig. 1. Chemical structures of (Z)- (1), (E)-3-(2-methyl-1-butenyl)-pyridine (2), 3-(1-isobutenyl)-pyridine (3), ste-

nusine (4), and norstenusine (5).
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