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Summary 

y-1-phenylsilatrane crystallizes in the monoclinic space group P2Jn, with 
Q 8.475, b 12.949, c 11.122 a and fl90.86”. The structure was determined by di- 
rect methods and was refined to R 0.078 for 1687 observed reflexions and 
0.081 for all 1813 reflexions. The N&i bond length is 2.132(4), Si- C is 
l-894(5) A. The mean Si-0 bond distance is 1.656 A, angle N-Si-C is 179.0(Z)“. 
The average N-Si-0, C-Si-O and 0-Si- 0 angles are 83.6,96.4 and 123.5”. 
By use of published data for six other silatrane molecules, some structural fea- 
tures were established. Thus, the length of the N-+Si bond is affected by the 
other apical substituents of the silicon atom, the number of oxygen atoms at- 
tached to it and steric effects. Increase in the length of the dative N+Si bond is 
accompanied by further distortion of the trigonal bipyramidal configuration and 
of the tetrahedron around the nitrogen atom. The relatively long Si-C(.sp2) 
bond may be due to decreased d,-p, interaction. The crystalline modifications 
(a, 0, y) of the 1-phenyl-derivative possibly- result from rapid ring-inversion in 
solution_ 

Introduction 

In an earlier paper [I] we reported the existence of two ‘crystallographikl- 
ly distinct forms of 1-phenyl-silatrane [(2,2’,2”-nitriIotriethoxy)phenyl&lane] 
and we discussed the structure of the &form, which was of the same conforma- 
tion as found for the disordered a-modification (21 but contained a significant~ 
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long for the same reason, and these bonds do not alter substantially in the ex- 
amples cited. The mean value is 1.623 in [Si041x tetrahedral [lS], l-634(2) in 
disiloxane [19], 1.640(3) in methoxysilane [ZO], and l-649(7) A in phenoxy- 
silane [20]. 

Lengthening of the N+Si bond is accompanied by further distortion of the 
trigonal bipyramid around silicon, as revealed by the C-Si-0, N-Si-0 mean 
bond angles and by the increasing deviation of the silicon atom from the plane 
of the equatorial atoms. 

A flattened tetrahedron is formed around the nitrogen atom (cf. the C-N-C 
and C-N-Si mean bond angles) as a consequence of the donation of the lone 
pair to the silicon. This flattening is more extensive the greater the N+Si distance. 
The increase in the N+Si distance occurs partly at the expense of the distortion 
of the tetrahedron around the nitrogen and the plane containing the silicon and 
the three equatorial substituents. The former is distorted to a more planar and 
the latter towards a tetrahedral configuration. 
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