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Abstract 

The coordination geometry about the central atom in monomeric tribenzyl(2- 
thiolatopyridine-l\r-oxide)tin(IV) is a unique square pyramid, with one benzyl carbon 
atom occupying the apical position and the basal plane containing the other two 
benzyl carbon atoms along with the oxygen and sulfur atoms of the chelating 
ligand; the tin atom is displaced out of the basal plane in the direction of the apical 
carbon atom by 0.64(l) A. 

Although the limiting geometries in pentacoordination, namely the trigonal 
bipyramid (TBP) and the square pyramid (SP), are close in energy [l] and readily 
interconvertible by the Berry mechanism [2,3 *] (see Fig. l), the SP geometry is 
rarely encountered in non-transition metal systems [4] and, in the case of tin, has 
been observed only for the inorganic derivatives K,SnO, [5], SnTa,O, [6] and 
[Me,N]+ [(C,H,S,),SnCl]~ [7]. In a general sense, distortions from idealised TBP 
geometry may be ascribed to movement along the Berry coordinate from TBP to SP, 
and a quantitative assessment of this is available for cyclic phosphoranes [8] using 
the criterion of dihedral angles [9 *]. Among pentacoordinated organotin com- 
pounds, however, no evidence has previously been reported for significant SP 
character in the crystallographically studied structures, although the intrinsic non- 

rigidity of the dominant TBP polytope has been discerned in solution [lo-121 and 
particularly convincingly in the case of Ph,SnClBr n-Bu,PO [13], which undergoes 
a slow Berry pseudorotation in CH,Cl 2 at temperatures below - 60 o C. 

* Reference number with asterisk indicates a note in the reference list. 
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Fig. 2. Molecular structure and labelling scheme for 1. Important distances (k) and angles ( o ): %-C(6) 

2.196(3). Sn-C(13) 2.189(3), Sn-C(20) 2.167(3), Sn-0 2.261(2), Sn-S 2.577(l); C(6)-Sn-C(20) 109.9(l), 

C(13)-Sn-C(20) 110.1(l), C(20)-Sn-0 100.0(l), C(20)-Sn-S 102,0(l), 0-Sn-S 72,9(l). Sn-O-N 

116.7(2). S-Sn-C(13) 140.4(l). O-%-C(6) 147.4(l). Dihedral angles (referenced to numbering scheme of 

Fig. 1 with l-5 representing C(20), S, C(13). 0 and C(6). respectively; standard deviations ca. 0.3”: &,, 
5.7, 6,, 76.2, 6,, 78.9, 6,, 67.3, 6,s 83.3, a,, 117.5, iSIs 118.5, 8,, 115.9, 6,s 115.4. 

compound. Inspection of Fig. 2 also indicates that the residual TBP character in 1 
has its origin in a cis-[SnR,X,] TBP geometry in which the 0 (rather than the less 
electronegative S) and C(6) atoms appear to be the likely axial occupants. 

The Sn-S and Sn-0 bond lengths are in the normal range for higher-than-four 

coordinated organotin structures, and the S-C(l)-N-0 fragment of the envelope- 
like chelate ring is virtually planar. The pyridine-N-oxide plane is twisted with 
respect to the Sn-O-N plane by 32.8(3)“. in contrast to the sterically favoured, 

near-orthogonal dispositions of these planes [18] in TBP complexes of tin and 
transition metals in which the pyridine- and quinoline-N-oxide ligands act in the 
monodentate mode. Presumably, in the present case the high energy constraints of 
the chelate ring [19 *] and ligand repulsion effects favour angular slippage of the 
TBP geometry to the SP form. However, packing effects may also be an important 
consideration. 

The molecules are packed in the crystal lattice in such a way as to leave a vacant 
sixth coordination site opposite to the SnC(20) bond, rather reminiscent of the 
situation for square pyramidal pentaphenylantimony [20]; the shortest intermolecu- 
lar contacts of tin are Sn . . . Sn’ 5.205 and Sn . . . S’ 4.147 A, where the primed 
atoms are at ( -x, -y. - 2). 
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