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Fig. 1 Schematic representations to define the similarity indices of molecules A and B when they are superimposed. (a)
Electrostatic potentials (ea; and &g;) at each grid point i around molecules A and B, respectively. (b) Grid points inside and/

or outside of molecules A and B to define the shape similarity.
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Fig. 2 Four conformers of acetamiprid obtained by the conformational analysis. The values in the parentheses are the relative
energy of each conformer calculated by PM3 method.
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Fig. 3 Slow exchange of two stable conformers in acetamiprid, and the activation energy (Ea) of this exchange estimated from
the dynamic NMR analysis.
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Fig. 4 Optimized superimposition of acetamiprid and imidacloprid. The values of the similarity indices to maximize RSas are

shown with the superimposed model.
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Fig. 5 Molecular electrostatic potentials of acetamiprid (left) and imidacloprid (right). Contour values are in unit of 10-% au.
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Fig. 6 Structures of neonicotinoid insecticides subjected to the molecular similarity analysis.
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Fig. 7 Correlation between electrostatic similarity (Raz) and receptor-binding activity (pK;) for the whole molecule. The
correlation coefficient (»=0.941) and the regression line were derived from the data excluding compounds 11 and 15.
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Fig. 9 Correlation between the pK; values observed and predicted by Eq. 9.
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(b)

Fig. 10 Spherical representations of structural requirements for the receptor-binding activity. (a) Preferable regions for negative
electrostatic potentials. (b) Forbidden regions for molecular shape.
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