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Triphenyltin(IV j nitrate and diphenyltin(IV) dinitrate react with the diphos- 
phines 1,2-bis(diphenylphosphino)ethane (DPPE) and cis-1,2_bis(diphenyl- 
phosphino)ethylene (DPPET) in methanol/benzene or acetonitrile/benzene to 
yield adducts of the general formula {Ph&, Sn(NO,),}, - L (n = 1,2; L = DPPE, 
DPPET). Infrared and tin-119 Mijssbauer data indicate a mer-six-coordinated 
geometry when n = 1 and a pentagonal bipyramidal stereochemistry with 
mutually tram axial phenyl groups when n = 2, with bidentate nitrate groups. 
The diphosphine ligand bridges two tin centres in each case. When the reactions 
are performed in other solvents, oxidation of the diphosphine ligand occurs. 

Introduction 

In spite of the wide interest in the coordination chemistry of the organo- 
derivatives of both tin and phosphorus, only a few compounds containing coor- 
dinate P -+ Sn interaction have been described [l-3]. 

We have previously examined the chemical and structural properties of some 
adducts obtained from the interaction of organotin(IV) nitrates with phosphine 
oxides [4,5]. In all these adducts the Sri-O-P linkage is present, and the 
adducts adopt different stereochemisties depending on the number and nature 
of the organic and inorganic groups bonded to the tin atom. We have now 

attempted to synthesise coordinate P + Sn-bonded complexes by employing 
diphosphines of the type Ph,P-R-PPh, (R = CH2CH2CH2, CH*CH,, CH=CH, 
Cg), and in this paper we report the synthesis and spectroscopic characterisa- 
tion (infrared and “‘Sn Miissbauer) of adducts obtained from the phenyltin- 
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TABLE 2 

TIN-119 MiiSSBAUER DATA 

Compound IS =pb . - Q.fZLa I’-O r+ a UI+ 

(PhsSnN03)2 - DPPET 1.51 3.61 0.882 0.993 1.135 

{Ph2Sn(N03)& - DPPE 1.36 a.03 0.933 0.781 1.067 

a mm s-1. b Relative to CaSnOg = 0. 

vented recording of their NMR spectra. Suspensions of the compounds in CDCl? 
or in C,D, showed resonances in the phenyl region only, whilst dissolution in 
(CD3)tS0 or CD3CN afford spectra of the reagents only due to a decomposition 
reaction, which resulted in the precipitation of Ph,Sn(N03)z or Ph3SnN03 after 
some minutes. 

Experimental 

All manipulations were carried out under dry nitrogen. Solvents were dried, 
distilled and stored under nitrogen. Elemental C, H, N analyses were made on a 
Perkin-Elmer Mod. 240 automatic analyser. The quantitative determination for 
tin was obtained by AAS on a Perkin-Elmer Mod. 303 spectrophotometer. 

Diphosphines were commercially available from Strem Chemicals and used 
without purification_ Ph,Sn(NO,), and Ph,SnNO, were prepared according 
Fenster [16]. The adducts of organotin(IV) nitrates were prepared as follows in 
a similar way: Ph,SnNO, in methanol (or Ph,Sn(N03)z in acetonitrile) was 
added, under a nitrogen atmosphere, to a benzene solution of diphosphine 
(2 : 1 molar ratio) and allowed to stir for 60 minutes at room temperature. 
After 24 hours by slow evaporation of the solvent a white solid was isolated 
and washed with small portions of a cold methanol/benzene (or acetonitrile/ 
benzene) mixture. 

The infrared spectra were measured with a Perkin-Elmer Mod. 457 instru- 
ment in the range 4000-250 cm-‘, in KJ3r discs. The Mossbauer spectrometer 
has been described previously [ 171. A sample of the material was finely ground 
and made up into a disc of density ca. 10 mg ‘rgSn cm-* between aluminium 
foil windows. Spectra were recorded at 77 K versus a Ca”gSnN03 source 
(Radiochemical Centre, Amersham). 

Acknowledgements 

The authors.wish to thank Prof. M. Nardelli and Dr. C. Guardazzi for their. 
- interest in this work. 

This investigation was supported by an International Grant of the National 
Research Council (Rome). 

References 

1 H. Schumann, J. Schumann-Ruidisch and M. Schmidt in A.K. Sawyer (Ed.). Organotin Compounds. 

Vol. II. P. 581. M. Dekker. New York. 1971. 



164 

2 H. Schumann. A. Roth and 0. Stelzer. J. Organometal. Chem.. 24 (1970) 183. 
3 W. Levason and CA. McAuliffe. Coord. Chem. Reviews. 19 (1976) 173 and references cited therein. 
4 M. Nardelli. C. Pelirzi and G. PeIizai, Inorg. Chirn. Acta. 33 (1979) 181. 

5 C. Pelizzi and G. PeIizzi. Inorg. Nucl. Chem. Lett.. 16 (1980) 451. 
4i C. PeIizzi and G. PeIizzi. .I_ Organometal. Che;n.. 202 (1980) 411. 
7 C. PeIizzi. G. Pelizzi and P. T- oni. Inorg. Chim. Acta, 40 (1980) 183. 
8 CC. Addison, N. Logan. SC. WaUwork and CD. Gamer. Quart. Rev.. 25 (1971) 289. 

9 A.B.P_ Lever. E. Mantovani and B.S. Ramaswam~. Canad. J. Chem., 49 (1971) 1957, 

10 D. Potts. H.D. Shanna. A.J. Carty and A_ Walker. Inorg. Chem.. 13 (1974) 1205. 
11 R. Rivest. S. Singh and C. Abraham, Canad. J. Chem.. 45 (1967) 3137. 
12’ D.K. Frieson and G.A. Ozin. Canad. J. Chem.. 51 (1973) 2697. 

13 H. Schumann and L. Rosch. Chem. Ber.. 107 (1974) 854. 

14 M. Nardeti. C. Pelizzi and G. Pelizzi. J. Chem. Sot. Dalton. (1978) 131. 
15 M. Nardelli. C. Pelizzi. G. PeZzi and P. Tarasconi. Inorg. Chim. Acta. 30 (1978) 179. 

16 A.N. Fenster and E-1. Becker. J. OrganometaL Chem.. 11 (1968) 549. 
17 CC. Addison. P-G. Harrison, N. Logan. L. Blackwell and D-H. Jones. J. Chem. Sot. Dalton. (1975) f 

830. 


