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Summary 

Eighteen new volatiIe N-substituted salicyIideneiminatotrialkyItin derivatives 
have been synthesized by the reactions of trialkyltin chlorides or alkoxides with 
the corresponding Schiff bases. On the basis of infrared end proton magnetic 
resonance measurements, five coordination is proposed for tin in these com- 
plexes. 

Introduction 

There has been much interest in the syntheses and structures of organotin(IV) 
complexes of anionic Schiff base ligands in recent years. Since the fiit reports 
by Barbieri and coworkers [l] on the synthesis of N.N’-ethylenebis(saIicylidene- 
iminato)dimethyltin, the work has been repeated by three different groups [Z-4] 
and the structure of the compound has been fully elucidated [ 5-81. Complexes 
of diorganotin(IV) moieties with dianionic terdentate Schiff base ligands have 
also been synthesized and characterized by various physico-chemical techniques 
[9-131. In this paper, we describe the reactions of trialkyltin chlorides and 
alkoxides with N-substituted salicylideneimines. 

Results and discussion 

Reactions of trialkyltin z&oxides with N-substituted salicylideneimines in a 
1: 1 molar ratio in refluxing benzene proceed with the liberation of alcohol 
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tions in the spectra of these complexes. It has been reported that on chelation, 
the C=N stretching vibration of the Schiff base is very little changed [ 211. How- 
ever, a slight downfield shift for the -CH=N signal in the PMR spectra does in- 
dicate the coordination of azomethine nitrogen with the tin atom. 

The Sri--- stretching vibrations generally occur in the range 610-450 cm-‘_ 
The v,,(Sn-C) and v,(Sn-C) in triethyltin compounds occur at 510 +- 10 and 
485 i 10 cm-’ as a strong intensity band and a shoulder, respectively [26]_ The 
new triethyltin derivatives exhibit strong intensity bands at 510 + 10 cm-’ for 
v,,(Sn-C) vibrations. All the new tripropyltin and tributyltin derivatives e_xhibit 
two bands at 600 f 10 and 510 + 10 cm-’ which may be assigned to the Sri--- 
asymmetric stretching vibrations of trans and gauche conformations respectively 
[ 271. Following the assignments made in the region 662-700 cm-’ in trialkyltin 
alkoxides [28] to Sn-CH, rocking vibrations, bands near 680 ? 10 and 660 + 10 
cm-’ in these new derivatives may also be assigned to Sn-CH2 rocking vibrations 
associated with gauche and trans conformations, respectively. v(Sn-0) has been 
empirically estimated by Poller [29] to occur at 570 cm-’ and the range 550- 
570 cm-’ has been suggested [ 301. In trialkyltin alkoxides 128,311, the tin-oxy- 
gen stretching frequencies have been reported to occur as a strong band in the 
range 530-470 cm-‘. The intensity and broadness of the bands in the region 
510 2 10 cm-’ may be attributed to the coupling of v(Sn-0) and v(Sn-C) in 
these complexes. 

Complexes of the type R$nX and R$nXY of five coordinate tin are known [ 321 
to have trigonal bipyramidal structures with a planar trioganotin moiety and with 
the more electronegative groups occupying the axial positions. However, very re- 
cently, five coordinate trimethyltin and triphenyltin derivatives have been re- 
ported to have mer- and all-cis structures, respectively, on the basis of Wssbauer 
[ 33-361 and X-ray diffraction studies [ 36,371: 

R R R 

I I 
-_X---Sn - X---Sn - 

/\ /\ 
R R R R I’ R 

R R 

planar mer all-cis 

In view of the observed monomeric nature of the complexes synthesized 
during the present investigations, these may be assigned either the cis or the mer 
structures. A choice between the two would only be possible by further physico- 
chemical studies, e.g. Massbauer spectroscopy. 

Experimental 

Special precautions were taken to exclude moisture. Benzene, methanol, 
ethanol and isopropanol were dried by usual methods. Pr$nOEt and 
Bu@OPr-i were prepared by the sodium method and Schiff bases by literature 
methods [ 16,17 ]_ 

Molecular-weights were determined ebullioscopically in boiling benzene with - 
a semimicro Caller&amp ebuIliometer employing thermistor sensing. Refractive 
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indices were measured with a Carl Zeiss (Jena) Refractometer_ Infrared spectra 
were recorded on a Perkin-Elmer 337 instrument in the range 4000-400 cm-‘, 
as neat liquids, using KBr optics. PMR spectra were run on a Perkin-Elmer R12B 
spectrometer working at 60 MHz, in carbon tetrachloride solutions using TMS a~ 
an external standard. 

The ethanol and isopropanol in the azeotrope were estimated by an oxidi- 
metric method [ 141. Tin was estimated as SnO, by hydrolysing the weighed 
amount of sample with a few drops of cont. HzS04 and HN03, the acids were 
evaporated on a low flame and finally, the residue was ignited to weigh as SnOz. 
Nitrogen was estimated by the Kjeldahl method_ 

Reaction of tripropyitin ethoxide with N-methylsalicylideneimine in (1 : I) 
molar ratio in dry benzene 

A mixture of tripropyltin ethoxide and N-methylsalicylideneimine was 
refluxed in anhydrous benzene and the ethanol liberated was removed azeotrop 
ically and determined. Excess benzene was removed and the product was distilled 
under reduced pressure. Reactions of tributyltin isopropoxide with N-substi- 
tuted salicylideneimines were carried out similarly. The results are shown in 
Table l_ 

Reactions of iriethyltin chloride with sodium salt of N-methylsalicylideneimine 
in 1: I molar ratio in dry isopropanol 

Sodium salt of N-methylsalicylideneimine was first prepared by adding a cal- 
culated amount of N-methylsalicylideneimine to a fresh solution of sodium in 
isopropanol. Methanol was added to dissolve the sodium salt and the solution 
was refluxed for au hour followed by the addition of triethyltin chloride. A 
vigorous reaction took place and sodium chloride precipitated instantaneously_ 
The mixture was refluxed for one hour more and then cooled. Sodium chloride 
was filtered off and the filtrate was evaporated under vacuum. The crude prod- 
uct was purified by distillation under reduced pressure_ Results are shown in 
Table 2. 
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