
New insights on the molecular features and
electrophysiological properties of dinotefuran, imidacloprid
and acetamiprid neonicotinoid insecticides
Submitted by Luzia Bossé on Mon, 06/29/2015 - 12:16

Titre New insights on the molecular features and electrophysiological properties of
dinotefuran, imidacloprid and acetamiprid neonicotinoid insecticides

Type de
publication Article de revue

Auteur Le Questel, Jean-Yves [1], Graton, Jérôme [2], Ceron-Carrasco, José Pedro [3],
Jacquemin, Denis [4], Planchat, Aurélien [5], Thany, Steeve Hervé [6]

Editeur Elsevier
Type Article scientifique dans une revue à comité de lecture
Année 2011
Langue Anglais
Date 2011 Dec 15
Pagination 7623-34
Volume 19
Titre de la
revue Bioorganic and Medicinal Chemistry

ISSN 0968-0896

Mots-clés
Animals [7], Electrophysiological Phenomena [8], Guanidines [9], hydrogen bonding
[10], Imidazoles [11], Insecticides [12], Male [13], Models, Molecular [14], Nitro
Compounds [15], Periplaneta [16], Pyridines [17], Quantum Theory [18], Receptors,
Nicotinic [19]

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Okina

https://core.ac.uk/display/52408964?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://okina.univ-angers.fr/publications?f[author]=7724
http://okina.univ-angers.fr/publications?f[author]=7723
http://okina.univ-angers.fr/publications?f[author]=7721
http://okina.univ-angers.fr/publications?f[author]=7722
http://okina.univ-angers.fr/publications?f[author]=23123
http://okina.univ-angers.fr/publications?f[author]=11297
http://okina.univ-angers.fr/publications?f[keyword]=964
http://okina.univ-angers.fr/publications?f[keyword]=13738
http://okina.univ-angers.fr/publications?f[keyword]=9158
http://okina.univ-angers.fr/publications?f[keyword]=18244
http://okina.univ-angers.fr/publications?f[keyword]=6401
http://okina.univ-angers.fr/publications?f[keyword]=9160
http://okina.univ-angers.fr/publications?f[keyword]=968
http://okina.univ-angers.fr/publications?f[keyword]=1195
http://okina.univ-angers.fr/publications?f[keyword]=9173
http://okina.univ-angers.fr/publications?f[keyword]=9173
http://okina.univ-angers.fr/publications?f[keyword]=9153
http://okina.univ-angers.fr/publications?f[keyword]=6403
http://okina.univ-angers.fr/publications?f[keyword]=19115
http://okina.univ-angers.fr/publications?f[keyword]=9164
http://okina.univ-angers.fr/publications?f[keyword]=9164


Résumé en
anglais

Structural features and hydrogen-bond interactions of dinotefuran (DIN),
imidacoloprid (IMI) and acetamiprid (ACE) have been investigated experimentally
through analyses of new crystal structures and observations in structural databases,
as well as by Density Functional Theory quantum chemical calculations. Several
conformations are observed experimentally in the solid state, highlighting the large
flexibility of these compounds. This feature is confirmed by the theoretical
calculations in the gas phase, the numerous and different energetic minima of the
three neonicotinoids being located within a 10kJ/mol range. Comparisons of the
observed and simulated data sheds light on the hydrogen-bond (HB) strength of the
functional group at the tip of the electronegative fragment of each pharmacophore
(NO(2) for DIN and IMI and CN for ACE). This effect originates in the 'push-pull'
nature of these fragments and the related extensive electron delocalization.
Molecular electrostatic potential calculations provide a ranking of the two fragments
of the three neonicotinoid in terms of HB strength. Thus, the NO(2) group of DIN is
the strongest HB acceptor of the electronegative fragment, closely followed by the
cyano group of ACE. These two groups are significantly more potent than the NO(2)
group of IMI. With respect to the other fragments of the three neonicotinoids, the
nitrogen atom of the pyridine of IMI and ACE are stronger HB acceptors than the
oxygen atom of the furanyl moiety of DIN. Finally, compared to electrophysiological
studies obtained from cockroach synaptic and extrasynaptic receptors, DIN appears
more effective than IMI and ACE because it strongly increases dose-dependently the
ganglionic depolarisation and the currents amplitudes. These data suggest that DIN,
IMI and ACE belong to two subgroups which act differently as agonists of insect
nicotinic receptors.
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