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Abstract 

Addition compounds of phenoxytin(IV) trichlor- 
ides with the formula 

(where R = H, CHs, C(CHs)s, OCHs) were synthe- 
sised from SnC14 and the corresponding phenols. 
The tin atom is hexa-coordinated in a dimeric com- 
pound through oxygen bridging, as shown in the 
following structure: 

The reaction of tin(IV) tetrachloride with phen- 

oxytrimethylsilanes (CH~ s 1, POOR (with R = H, 

CHs, C(CH3)3 and OCHs) produces other compounds 
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with the general formula [$=&]p,% . In 

the case where R = CH3, the structure was deter- 
mined by single crystal X-ray techniques. The space 
group is orthorhombic F21212. The cell dimensions 
are a = 11.000(3), b = 21.600(8), c = 8.617(2) A. 
Least-squares refinements of the structure led to a 
final R value of 0.0233 using 1552 observed inten- 
sities. 

The molecule exhibits a two-fold axis with a tin 
atom lying on it. This tin atom is hexacoordinated 
in a distorted octahedral environment (four oxygen 
atoms and two chlorine atoms). The coordination 
polyhedra of the two other tin atoms are distorted 
trigonal bipyramids (with two chlorine and one 
oxygen atoms in the equatorial plane, and one 
chlorine and one oxygen atom at the apices). 

Introduction 

There is considerable difficulty in preparing 
alkoxychlorostannanes. Nevertheless, these com- 
pounds are of considerable practical interest since 
their structures resemble those of organotin com- 
pounds which are very effective as fungicides, bacteri- 
tides, anthelmintics, stabilizers for polyvinylchlor- 
ide, antioxydants for rubber, Ziegler-type catalysts 
and craze-prevention agents in polystyrene plastics 
[ 1, 21. In recent years numerous studies were carried 
out on the reaction of methoxytrimethylsilane with 
tetrachlorides of silicon [3], titanium [4] and ger- 
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p-Alkylphenoxytrimethylsilanes are split by tin 
tetrachloride at the Si-0 bond with formation of 
trimethylchlorosilane (a) and soluble chlorophenoxy- 
stannanes (b) and (c). 

Chlorotrimethylsilane was isolated by distilling 
the supernatant liquid of the reaction and identified 
on the basis of its IR and NMR spectra. Since the 
reaction is carried out at high temperatures (?a. 
100 “C), the highly volatile trimethylchlorosilane is 
eliminated and the two equilibria (1) and (2) are dis- 
placed towards the formation of (I) which precipi- 
tates slowly, arising by complexation from (a) and 
(b). 

Note about Infrared Spectra 

When we compare the compounds 0-sna, ) 

R, 

[R~c$+ (noted b) and 

~*SnCI,ICHICN]* noted (c), the evidence for 

the dimeric framework is provided by the presence of 
strong intensity bands in the 560-580 and 450-490 

cm-’ regions, which might be assigned to sn do\& 

vibrations in the SnzOz ring. Similar bands present 11 

in the dimeric adduct R / \ [ +SnCl, ,C.,C$ 

favour the above assignment. 
A further support is provided by the fact that 

these bands are quite absent from the 1:2 complex 
- 

with pyridine R 
u 

, , os,,cIa, 2 pyridine where 

the SnaOa ring is missing. These assignments are in 
fair agreement with earlier results reported in the 
literature [14-171. 

The three mentioned adducts (a), (b) and (c) 
show strong vibrations in 320-370 cm-’ spectral 
region which arise from tin-chlorine vibrations [ 15- 
191. 
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The IR spectra of the compounds (a) and (b) 
have most bands in common. However, two strik- 
ing differences can be noted. The presence of a broad 
and strong band in the 3200 cm-’ region in the 
compound (a) due to the hydrogen bonded vOH 
(3500 cm-’ in the free phenol); the shift to this lower 
spectral regions demonstrates the coordination to tin 
atom through the oxygen atom of the phenol. The 
OH stretching frequency is obviously not present in 
compounds (b) or (c). 

The other important difference is the presence of 
a strong and sharp band in the region 385-395 
cm-’ only for the compound (b). This band may be 
associated either with new 0 + Sn vibrations, (involv- 
in two adjacent SnaOa rings), or to a Sn-Cl stretch- 
ing. It is difficult however to assign this band unamb- 
iguously. 
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