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Crystal Structure of a Binuclear Tin Complex with an Sn-Sn Bond

By G. Banporr and D. A. CLEMENTE
(Istituto di Chimica Gemerale and Laboratorio C.N.R. di Chimica e Tecnologia dei Radioelementi, 35100 Padova, Italy)

and C. PANATTONI*
[Istituto Chimico, 62032 Camerino (Macerata), Italy]

Summary Di-p-acetato-bis(diphenyltin)(Sn-Sn) has a
slightly distorted trigonal-bipyramidal configuration
with two phenyl groups and a tin atom occupying equa-
torial positions, and oxygen atoms in axial sites.

Previous studies on diacyloxyditin compounds in solution?
have indicated a monomeric acetate-bridged structure.
We have studied, by X-ray methods, the solid state
structure of di-p-acetato-bis(diphenyltin)(Sn-Sn) [Ph,Sn,-
(OOCMe),], prepared as described in refs. 2 and 3. Crystals
of [Ph,Sn,(OOCCH,),] are triclinic, with & = 8-843,
b=17828, ¢= 817554, o= 8828° B = 17650
98-97°, U = 1322-5 A%, M = 6639, Z =2, D, = 1-66¢g
cm-3; space group Pl. Intensity data were measured with
Cu-K, radiation using a Siemens four-circle automatic
diffractometer, ca. 3300 reflexions (3100 observed) (0 < 60°)
being collected. The structure was solved by a combination
of sharpened Patterson and Fourier syntheses, and direct
methods. The trial structure, with anisotropic vibrations
of tin atoms, was refined by least-squares. The R index is
now 0-11 and refinement is continuing.

The crystals consist of chemically equivalent molecules
which differ only in the rotation of their phenyl groups.
There is a crystallographic centre of symmetry half way
between the tin atoms. The bond lengths (A) and angles
(°), standard deviation ca. 2 °, for the “inner core” of the
complex are shown in the Figure. In each molecule the
two bonded tin atoms are held by two bridging acetate
ligands, the tin atoms being five-co-ordinated in a slightly
distorted trigonal bipyramidal configuration. The major
distortions are the O-Sn-O angle and the three equatorial
angles.
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Ficure. Co-ordination about the tin atoms in di-p-acetato-bis-
(diphenyltin)(Sn—Sn).

The Sn—-Sn bond length is appreciably smaller than the
sum of the covalent radii (2-80 A)* The equatorial plane
contains the four Sn—C bonds, with the mean value (2-15
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+ 0-02 A) characteristic of the Ph~Sn bond ;5 also the plane
of the acetate groups is normal to the equatorial plane in
agreement with the generalisation that, in trigonal bipyra-
midal structures, the more electronegative atoms occupy
the axial sites. However the Sn—O bond is unusually
long.%8

The difference in the C-O bonds in the bridging acetate
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group is similar to that found in the pu-acetato-uranyl
compound.?

We thank Dr. G. Plazzogna for a sample of the tin
complex and Professor G. Tagliavini for helpful discussions,
and the Consiglio Nazionale delle Ricerche for support of
this work.

(Received, Novembey 30th, 1970; Com. 2072.)

1G. Plazzogna, V. Peruzzo, and G. Tagliavini, J. Organometallic Chem., 1970, 24, 667.

2 H, G. Kuivila, 4dv. Organometailic Chem., 1964, 1, 47.
3 A, K. Sawyer and H. G. Kuivila, J. Org. Chem., 1962, 27, 837,

¢ 1.. Pauling, “Nature of the Chemical Bond,” Cornell University Press, Ithaca, New York, 1960, 3rd edn.
5V. Cody and E. R. Cory, J. Organometallic Chem., 1969, 19, 359.

¢ E. L. Muetterties and R. A. Schum, Quart. Rev., 1966, 20, 259.
* N. W. Alcock and R. E. Timms, J. Chem. Soc. (4), 1968, 1873.

8 N. W. Alcock and R. E. Timms, J. Chem. Soc. (4), 1968, 1876 and references therein.
9 C. Panattoni, R. Graziani, G. Bandoli, B. Zarli, and G. Bombieri, Inorg. Chem., 1969, 8, 320.



