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Coccinellin, the Defensive Alkaloid of the Beetle

Coccinella septempunctata*®

Summary

Coccinellin, the defensive alkaloid of the beetle Coccinella
septempunctata L., is shown by spectroscopic methods to be the
new tricyclic derivative I (or III).

Efficient chemical defense is provided to the common
ladybug Coccinella septempunctata L. by the N-oxide
alkaloid coccinellin (I) C,;Hy,;NO! whose empirical
formula was established by high-resolution mass spectro-
metry (calculated for C;,H,,NO: m/e 209.1779; found:
209.1777). Both reduction with ferrous sulphate and
catalytic hydrogenation over PtO, in methanol convert-
ed I into the parent alkaloid precoccinellin (IT) C;;H,3N
which is also present in the haemolymph of the insect.
Oxidation of II with monoperphtalic acid yielded I,
thus confirming the relationship between the two
compounds. Besides the presence of a M*-1 peak, the
mass spectrum of II is devoid of characteristical frag-
mentation pattern and consists mainly in the loss of 15
followed by several losses of 14 mass units.

The NMR spectra of I and II in CDCl, show the pre-
sence of one methyl group appearing as an ill-resolved
doublet at 1.00 and 0.96 ppm respectively. No olefinic
* Received July 26, 1971.

1 B.TurscH, D.Davroze, M. DuronT, J.M.PAsTEELS and M.C. TRI-
cot, Experientia, in press.

or N—H protons are present. In the absence of any indi-
cation of unsaturation, coccinellin has then to be tri-
cyclic. Precoccinellin (II) readily forms aniodomethylate
whose NMR spectrum shows a complex absorption of
three protons at 4.17 ppm, thus indicating the presence
of only three protons vicinal to the tertiary nitrogen atom.

Coccinellin is devoid of optical activity even at short
wavelengths. This might be interpreted in terms of
either a racemic mixture or a compound possessing a
plane of symmetry (the presence of a center of symmetry
is excluded since the compound contains only one methyl
group). In this case, the nitrogen atom, one of its neigh-
bouring carbons and the —CH—CH, group must all
necessarily lie in the plane of symmetry.

The existence of such an element of symmetry was
established by 3C nuclear magnetic resonance of I,
which afforded a strikingly simple spectrum. At 22.63
MHz, the proton decoupled spectrum consists in three
singlets of relative intensity 1 at 18.7 (a), 47.1 (b), and
56.4 (c) ppm and five singlets of relative intensity 2 at
3.7 (d), 41.8 (e), 50.2 (f), 52.0 (g) and 59.4 (h) ppm,
upfield from the peak of chloroform. In the off-reso-
nance spectrum (ORCWD), (c) appears as a quadruplet,

(e), (f), (g) and (k) as triplets and (a), (b) and (d) as
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Tabelle 2. Chemische Verschiebung der Protonen in den [2.2]-
(2,5) Pyridinophanen. Spektren aufgenommen in CDCl; mit
TMS als internem Standard (100 MHz, 6 in ppm)

H,* H,/ H.8
2,5-Lutidin 7,00 7,35 8,30
Vo 6,57 7,13 7,67
' 6,76 6,92 7,63
V. 6,37 6,78 8,05
Vg4 6,40 6,74 7,87

¢ Doublett (Jy, 7,8 Hz).
f Quartett (Jp, 2,0 Hz).
& Doublett.

zeigt die erwartete bathochrome Verschiebung der lang-
welligen Banden.

Die aufgefundene GesetzmifBigkeit iiber die Beein-
flussung der chemischen Verschiebung von Protonen in
pseudo-geminaler Stellung zu Pyridin-N-Atomen erlaubt
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Tabelle 3. Diamagnetische Verschiebung der aromatisch gebun-
denen Protonen in den vier [2.2] (2,5) Pyridinophanen, bezogen
auf die chemischen Verschiebungen in 2,5-Lutidin (¢ in ppm)

pseudo-geminal pseudo-ortho pseudo-meta pseudo-para

v, 0,22 0,43 0,63 =

\'A 0,24 0,43 - 0,67
v, 0,25 L 0,57 0,63
Vi = 0,43 0,60 0,61

Voraussagen zu den NMR-Spektren sterisch ihnlich
aufgebauter Heterophane. Wir beschiftigen uns darum
momentan mit der Synthese von [2] Paracyclo [2](2,5)-
pyridinophan, Pyrimidinophanen, Pyrazinophanen und
Pyridazinophanen.
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