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SHORT COMMUNICATIONS 

Preparation of several sulfoxide complexes with Group IV organometallic 
compounds 

Dimethyl sulfoside (DNSO) complexes with Lewis acids were first reported by 
Cotton and Francis’ who noted the high thermal stability of SKI,-zDJIS0 which 
“can be sublimed Gthout decomposition at ISO”‘. More recentI>- tetramethylene 
sulfo?iide compleses with trimethyI- and triethyl-tin and -lead chloride have been 
inwstigated bv Matwiyoff and D r-ago”- foliowed by a preparation of D&O complexes 
of dipherq-lfead dichloride and dibromide reported by Hiils and Hen@. 

11-e wish to report the preparation of several suifoside complexes with group I\ 
0rganometaIIic compounds. 

AlI orgaaotin and Iead halides listed in Table I can be prepared xithout h>;drol- 
ysis in D3ISO sohrtion, DMSO-water mistures, or organic solvents. Organosrlicon 
and germanium hahdes appear to undergo hydrolysis or sokolysis in DSlSO with 
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SKI,- 2DJIScP 

PhSnC:,- rDXS0 
Ph,SnCII- 2D.\ISO 

Ph,SnCI- I DJISO 

MeSnCf,- zDJIS0 
Ue*SnCI,- ZDMSO 

sk,sdI - I DMSO 

SnCIZ- I.JDMSO 
Ph,SnCI1- 5nrSo 

Ctzl i - zDMS0 

I’h,PbCl,- zD.\ISO= 

= DE32 = (CH,;, so; TMSO = (CHZ),So. * 3r = matal (Sn, Ge. 0' 1%). =These data WX~ 

xnc3sured In this hboxto~ for comparison. 

formation of kss weklefined aside or hydroside complexes. For organotin and lead 
halides octahedralI~- hesacoordinated structures seem to be the rule udess decreasing 
Lewis acid character or steric hindrance prohibits the formation of diadducts, as in 
the case oi the triphen_v!tin chloride and trimethyftm cNoride mono DJISO complexes. 
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A I : I compies was observed for phenyltin trichloride, which is irregukr and can only 
be obtained under controlled conditions and with an excess of pheq4tin trich.Ioride 
being present. Melting points and the fact that most complexes can be recrystallized 
from organic soI\-ents show the remarkable stability of these complexes. However, 
complicated systems are formed in solution and at the melting point of most of these 
compounds which are present?\ being investigated using differential thermal ana$sis, 
mass spectrometric thermal analysis and mass spectrometry as well as infrared 
spectroscopy in solution_ The resuhs will be reported at a later date. 

A lowering of the S-0 stretching frequency was observed for the infrared 
spectra of all halide compounds which indicates that oxygen andnot sulfur is the donor 
atom4 (Set Table 2.) 
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s = strong; m I medium; sb = shoulder. 

Possible correlations between spectroscopic or thermal data and electro- 
J nrt,ativit>- or Lewis acid+- ha\-c been discussed-- s_ In this connection it is interesting 

to note the relative positions of the obserxfed S-O stretching frequencies and melting 
point elevations. Detailed investigations of these effects are in progress. 

Solution spectra obtained for a variety of compieses in DMSO and chloroform 
indicated complete dissociation into DMSO and the organometallic compound_ 

In general, the preparation of all compounds was carried out by dissolving the 
Lewis acid in neat DJISO, if necessan_ by heating to approximately xooG. In most 
cases the comples started to crystallize upon coolin,. 0 However, to increase the yield, 
water or alcohol can be used as a precipitation agent. Some complexes can be re- 
cr>-stahized from benzene or other organic solvents u-here solubility factors permit. 

Ml prepsrations were air-dried by suction. Individual procedures are sum- 
marized in Table 3_ 
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Melting points were obtained both from a Fisher-Johns instrument and on a 
DuPont goo DifEerential Thermal _%nalyzer. 

Infrared spectra were recorded as Xujol mulls on a Baird infrared recording 
spectrophotometer Xodel 4-55 ar;d on a Per&r-Elmer 337 grating infrared spectro- 
photometer, calibrated with Polyst>Tene film. 

Elemental analyses were carried out by Dr. CAROL Ii- FITZ, Needham Heights, 
Massachusetts and Galbraith Laboratories, Inc., Knoxville, Tennessee. 
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Preparation of dialkyltin dinitrates 

Trialkyltin nitrates’ have been prepared by the interaction of the appropriate 
trialkyltin halide with alcoholic silver nitrate solution. The preparation of dimethyltin 
dinitrate from tetramethyltin and liquid dinitrogen tetroside”, and also from di- 
methyltin oside and nitric acid3 has recently been reported. The preparation of 
diethyltin din&ate’ is claimed in the early literature. 

11-e now report the preparations of dimethyltin dir&rate and the previously 
unreported di-wpropyltin and di-+butyltin dinitrates by the silx-er nitrate method. 

The x,ro-phenanthroiine compIeses of the di-jr-propyltin and di-jr.-but>-ltin &nitrates 
have been prepared. 

The dialkyitin dinitrates are x-cry deliquescent compounds which are soluble 
in polar org‘anic sol\-ents. The nitrates undergo decomposition xith the liberation of 
oxides of nitrogen at room temperature even when stored in a sealed tube, but they 
can be stored at low temperatlnre (---IS’) without appreciable decomposition. 

The I,Io-phenanthroline compieses, on the other hand, are perfectly stable at 
room temperature and are non-deliquescent. 

The SNR and IR spectra of these compounds are being studied. 

Di-tt-jrop_vlfix di&mte’. Silver nitrate (36.90 g, 2.0 mol_) in a Soxhlet thimble 
was extracted for several hours bv k- methanol (ZOO ml) in which &-sr-propyltin 
dichloride (30-o g. 1.0 mol.) was dissolved. The precipitated silver chloride (31.4 g, 
- xoo 56) was remox-ed b>- filtration. Evaporation of the f&rate at ZO'/O.I mm, fol- 
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