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Crystal and Molecular Structure of the Trimethyltin Chloride Complex of 
Triphenylphosphine-acetylmethylene 

By J. BUCKLE, P. G.  HARRISON,* T. J. KING, and J. A. RICHARDS 
(Department of Chemistry, University of Nottiwgharn, University Park, Nottingham NG7 2RD) 

Summary Trimethyltin chloride-triphenylphosphine- 
acetylmethylene is 0 rather than C-bonded. 

MERCURY (11) halides react with cc-carbonyl phosphorus 
ylides to give stable C-mercurated phosphonium sa1ts.l 
Triphenylphosphinemethylene gives analogous C-stanny- 
lated salts with organotin halides2 Structural assignment 
for the derivatives of trialkyltin halides with a-carbonyl 
ylides using normal spectroscopic techniques is not un- 
equi~ocal .~ We have, therefore, determined the structure 
of the trimethyltin chloride complex of triphenylphosphine- 
a~etylmethylene~ by single-crystal X-ray diffraction. 

Colourless crystals of the complex are monoclinic, space 
group P ~ , / G ,  a = 9-30, b = 10.22, G = 26.34 A, /? = 102.43" 
U = 2445.7 A3, 2 = 4. The intensities of 2950 inde- 
pendent non-zero reflections were recorded on a Hilger- 
Watt four-circle diffractometer using Cu-K, radiation. 
The tin atom was located from the three-dimensional 
Patterson function, and the positions of the lighter atoms 
determined by successive Fourier syntheses. Block- 
diagonal least squares refinement with anisotropic tempera- 
ture factors for all atoms gave a final value for the con- 
v entional 'R-index' of 0.049. 

CB 

The structure of the complex is shown in the Figure. 
Contrary to expectation, the ylide residue is attached to tin 
via the carbonyl oxygen rather than the methylene carbon 
atom. The configuration at  tin is trigonal bipyramidal 
with an essentially planar trimethyltin moiety. The tin- 
chlorine bond length is longer (2.57 A) than that in the 
structurally similar pyridine complex (2.42 A),* whilst the 
tin-oxygen co-ordinate bond distance is almost identical 
to that found previously for triphenyltin N-phenyl-N-ben- 
zoylhydroxylamine .S 
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The ylidic skeleton is planar with the angle P=C-C = group illustrates the substantial contribution of the enol 

3600' The phosphorus-methy1ene bond We thank the S.R.C. for studentships (to J.B. and J.A.R.). 
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I- - 120.30 and the sum Of the at the carbonyl form, O.C(CH,) : CH-PPh,, in the stabilisation of the ylide. 

length (1.75 A) , the longest such yet reported, approachys 
the single bond distance, mean r[P-C(aryl)] = 1-81 A. 
This, together with the short (P=)C-C (1.36A) and the 
long C=O (1.27 A) bond distances of the acetylmethylene 

t cf. Triphenylphosphinemethylene, where r (P=C) = 1-66 and the bond order is estimated to be 1.3.' 
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