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Summary 

Chemical shift and ‘J(“‘~“‘Sn, ‘jC) data from cross polarization magic angle 
spinning (CPMAS) proton-decoupled solid-state “C NMR experiments are given 
for the methyltin carbon in (Me,SnS),, Me,SnOAc, Me,Sn(acetylacetonate),. 
Me,SnCl, .2(dimethylsulfoxide), and amorphous (Me,SnO),,. The relationship be- 
tween the magnitude of the coupling constant and the coordination at tin is 
examined by reference to X-ray structure data. The tin-methyl ‘jC chemical shift 
was sensitive to slight variations in bond angles and bond lengths. The presence of 
isotopically abundant NMR-active nuclei in the molecule broadens lines, and can 
prevent resolution of the J coupled interaction. 

‘jC NMR chemical shifts and coupling constants are powerful tools for determin- 
ing the structure and bonding of organometallic compounds in solution [l]. Their 
interpretation, however, is generally based on solid-state structural data and is, 
therefore, subject to uncertainties arising from solvation and dynamic effects. The 
solid-state NMR parameters of structurally characterized organometals should pro- 
vide the basis for more accurate interpretation of their solution NMR spectra and 
may permit rigorous testing of the relationships between NMR parameters and 
structural features such as bond angles, bond lengths, and steric environment. 
Nevertheless, while J coupling between 13C and spin-i metal nuclei should be 
evident in high resolution solid-state NMR spectra of many organometals, few 
examples have appeared [2]. 

We report here the first observation of J coupling to “‘Sn and 1’9Sn, ‘J(“‘~“‘Sn, 
13C) (abundances 7.6 and 8.6%, respectively; both spin-t), in solid-state 13C NMR 
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Fig. 1. Solid-state proton-decoupled CPMAS 13C NMR spectra of polycqstalline Me,SnOAc (a) and 
Me,Sn(acac)2(rrans-Me) (b) solids. The signal at 89.1 ppm is polyoxymethylene. the Internal reference. 

“‘.“%I satellites are labelled J; spinning side band. sb: unidentified resonance. i. 

Dimethyltin oxide, (Me,SnO),,, is an intractable, amorphous polymer not amena- 
ble to X-ray crystallography [9]. Nevertheless, the Sn satellites were well resolved 
from the central resonance and provide insight into the structure of this compound. 
Based on a comparison with the other methyltin solids, we deduce that poly- 
meric dimethyltin oxide is pentacoordinate at tin. as has been suggested from 
Mossbauer evidence [9]. 

The structure observed for the tin-methyl carbon resonances (Table 1) in these 
experiments illustrates the sensitivity of the chemical shift to subtle differences in the 
bonding environment. The multiplets are composed of resonances in integer ratios 
and are thus attributed to magnetic inequivalences within the repeating molecular 
structure of each compound. Close examination of the X-ray structures of these 
compounds reveals plausible intramolecular sources of the tin-methyl multiplicities 
which are summarized below: 

(1) Me,SnOAc crystallizes as a linear polymer [6] with the repeating unit shown 
in Fig. 1. Because of restricted rotation of the trimethyl trigonal plane, the methyl 
group lying in the plane that contains Sn and the bridging carboxylates (assigned to 
the upfield resonance) is resol\ied from the methyls which lie out of the plane of the 
acetate group (assigned to the downfield resonance). (2) Three sharp methyl reso- 
nances are observed for polycrystalline dimethyltin sulfide, (Me,SnS)?. which exists 
in a twist-boat conformation [lo]. A C, axis of symmetry interconverts three unique 
pairs of methyls and accounts for the observed multiplicity. (3) The tram methyl 
groups in Me,SnCl, . 2DMS0 [8] differ somewhat in their intramolecular bond 
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