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The pentavalent silicon in the title compound is coordinated by four oxygen 
atoms. The N-tSi dative bond is rather short (2.079(2) A). The crystal struc- 
ture is partially disordered: carbon atoms attached to nitrogen appear on both 
sides of the Si-O(eq)<, N plane with a population of 0.8 and 0.2, respectively. 
The change of the configuration around silicon and nitrogen, as a function of 
the N-tSi dative bond length, is reviewed for several silatrane structures. Struc- 
tural data suggest that different extents of the distortion of the trigollal bipyra- 
mid around silicon for the various compounds may represent stages along the 
pathway of the E&a-type reaction =Si-X + HN= + si-NE. 

Introduction 

The crystal structure of 1-mchlorophenoxysilatrane is of special interest 
because the pentavalent silicon is coordinated by four oxygen atoms; three of 
them in equatorial positions and one in an apical position. Because of the 
electron-withdrawing nature of the mchlorophenoxy substituent the N+Si 
dative bond was also expected to be short [l] . 

Experimental 

1-m-Chlorophenoxysilatrane was prepared as described by Voronkov et al. 
121. Yield: 57.0%. Anal. Found: C, 47.45; H, 5.44; N, 4.66; Si, 9.30; C12H16- 
ClNQ4Si calcd.: C, 47.76; H, 5.34; N, 4.64; Si, 9.31%. M.p. 243-245°C. ‘H- 
NMR data (ppm/TMS): 3.90 t (OCH,); 2.92 t (NCH,). 
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Fig_ 3. The distance of silicon from the plane of the equatorial atoms (ASi) and the distance of nitrogen 
from the plane of the neighbotig carbon atoms (AN) plotted against the N---Si approach. The dashed 
line refers to dioxaazasllacyclooctane data. 

sion coefficient R = 0.989, for AN data: AN = -0.385d(Si-N) + 1.200, R = 

0.966. The distortion of the tetrahedron around nitrogen is probably induced 
by the geometric strains of the (usually) ethoxychains. When the three-fold 
coupling is not achieved (cf. the relevant data for the related bicyclic compounds, 
dioxa azasilacyclooctanes, in Table 5) no such correlation may be established 
for AN. Three of the six dioxaazasilacyclooctane molecules have N---Si 
approaches longer than 3.0 8, and such a separation excludes the existence of 
any kind of bonding between silicon and nitrogen. The molecular structures 
indicate, however, that the lone pair of the nitrogen atom still points towards 
the silicon atom. Thus a correlation, similar to the tricyclic compounds, seems 
to hold for the stereochemistry of silicon (ASi = 0.331d(Si-N) - 0.542, R = 
0.978) showing that such a correlation is not accidental. 

The changes in the stereochemistry of silicon in silatranes as a function of 
the N---Si approach may be suggestive of the geometrical changes undergone 
by a molecule in a chemical reaction (cf. [ 26,271). Silatranes and related 
compounds may serve as examples of the geometric changes that take place in 
an Sn2-type ligand-exchange reaction ZSi-X + HN= + GSi-N= with the various 
crystal structures representing different stages along the reaction coordinate. 
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