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Abstract 

The l19Sn MGssbauer isomer shift parameters, 
6, of compounds RaSnL (R = AlK, Ph; L = F, Cl, 
OH, OR’, CN, NCS, NCO, N3) have been correlated 
to partial atomic charges on tin Gn, calculated 
according to a valence state electronegativity 
equalization procedure carried out by the CHELEQ 
program. A unique S/Qan correlation has been 
obtained for all the five-coordinated RsSnL species 
by using average 6 parameters for the AIK,Snrv 
derivatives. 

Introduction 

In the context of our research work on the correla- 
tion of 6 parameters with calculated partial atomic 
charges on tin, Qa,, in homologous series of six- 
and live-coordinated RnSnrv (n = l-3) and Snrv 
adducts and complexes [ 1] , it seemed advisable to 
determine correlations S/Qa, CHELEQ [ 1,2] for the 
series RsSnL, L being F, Cl, OH, OR’, CN, NCS, 
NCO, Ns, in order to get further information on the 
reliability of our method of rationalizing 6 data 
through Qa, charges as a function of the molecular 
structures of the compounds under study. The 
results obtained are reported and discussed in the 
present paper. 

Valence Bond Structures and Calculation of Partial 
Charges 

A number of compounds RsSnL considered here 
are solid state polymers, where the metal atom is 
five coordinated, with equatorial SnCa skeletons and 
axially bridging L atoms or groups, according e.g. 
to the result of X-ray diffractometric studies [3]. 
Consequently, we employed the valence bond struc- 
ture of Fig. 1, and the related values of bond orders 

*Part L: Ref. [la]. 
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Fig. 1. Valence bond structure and input values of bond 
orders and formal charges, assumed for the calculation of 
CHELEQ partial atomic charges for RsSnL compounds. The 
formal charges of the equatorial carbon atoms are taken as 
0.00, while those of the axial bridgin! atoms L are as fol- 
lows: halo*‘; 0’” (of OH, OR); --O. C=N+‘.’ ; +‘.‘N=C- 
S-0.5; *5N,C,O’o*s; >No.o (of>N=N+lQXN+*o, cup_ 
bonding to Sn, see text. 

and formal charges (caption to Fig. 1), in the calcu- 
lation of Qa, CHELEQ partial charges through an 
orbital electronegativity equalization procedure by 
the CHELEQ program [ 1, 21. In this way it was 
expected to generate a linear correlation relative to 
isostructural polymeric species from which the pos- 
sible molecular terms would be excluded. It is 
worthwhile to recall that the significance and implica- 
tions of the valence bond structure of Fig. 1, which 
has been successfully employed in calculating Qs, 
data for series or R3SnL2 and R$nLL five-coordi- 
nated species, have been discussed earlier [ Ic] . 

The input data of bond orders and formal charges 
for atoms and bonds in the molecules, other than 
those in Fig. 1, have been assigned as usual [2]. 
Moreover, the resonance structure Ns--S has been 
selected for the solid state polymers RsSnNCS, mainly 
on the basis of the angle SnNC in the trimethyl 
derivative, -173”, which would imply a sp hybridi- 
zation of N although the real structure is inter- 
mediate between Nx-S and N=C=S [3g,m],. In the 
case of RsSnNCO compounds, the structure N=C=O 
comes from the CN bond length, typical of a double 
bond [3n]. The structure of bridging cyanide has 
been arbitrarily taken as C=N, with alternating Sn-C 
and Sn-N axial bonds (see legend to Fig. 1); CN 
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