Chemical bonding and electron localization in a Ga(I) amide.
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Common to almost all metal amides including a terminal M-N(R)R’ moiety is that they possess a
trigonal planar N geometry. The reason for this particular geometry has been widely discussed, and
one of the explanations presented has previously been multiple M-N bonding.! In an attempt to
shed more light on this situation, we present here a study of the chemical bonding and electronic
properties in a monovalent one-coordinate Ga-amide® (1, Figure 1) with particular emphasis on the
chemical reactivity and the geometry around the N atom. For this purpose, the electron density in 1
has been determined theoretically from a single point B3LYP/6-311G** calculation and
experimentally from multipole modelling® of X-ray data collected at 90 K. There is no strong
evidence for multiple bonding involving the N atom. Instead, the topology of both the Laplacian
distribution and the ELI-D* describe a situation with a N atom having a tetrahedral arrangement of
two single o-bonds (to C and Si) and two lone pairs pointing towards Ga in a scissor grasp (Figure
2). This behavior, in combination with the evidence found for significant ionicity in the Ga-N bond,
suggests that the trigonal planar N geometry is rather the result of a partly electrostatic interaction
between the positively charged Ga and an sp® hybridized N atom in (::N(R)R”).
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Figure 1: ORTEP drawing of the molecular unit  Figure 2: -V°p(r) maxima from the B3LYP/6-

of 1. Hydrogen atoms have been omitted for 311G** electron density (pink) and B3LYP/6-
clarity. 311G** ELI-D maxima (green) around N(1) and
Ga(1)in 1.
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