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The splitting of polydialkylstannoxanes (~SnO) m it studied by 1, 2-, 1, 3-, 1 ,4- ,  1, 5-, and 1, 6- 
glycols. In this way ten glycol ethers of dialkylstannanediols, mainly with 5, 6, or 10-membered rings, 
are obtained, eight of which were previously unknown. 

As far back as 1952 the patent literature [1, 2] mentioned splitting of polydibutylstannoxane (dibutyltin oxide) 
with glycols. It was further shown that reaction of dibutyldichlorostannane with propane-I,  2-diol and butane-I ,  3-diol 
give 2, 2 -dibuty1-4-methyl -2-stanna -1, a -dioxolane (Ia) and 2, 2 -dibuty1-4-methyl-2-st anna -1, 3 -dioxane (IIa) respec - 
tively: 

/ O - - C H R '  /OCH2 \ 
R2Sn(. I \ O - - C a R "  r 2 S n ( x o c a r ' / ) c n ~  

i li 

a R=n-C4Hg, R'=CHa, R"=H; a R=n-C4Hg, R'= CHa; 
b R=C2Hs, R'=CH a, R"=H; b R=C2Hs, R'=H. 
c R=C2Hs, R '=R'=CHa;  

At the same time, the product of reaction of dibutyldichlorostannane with ethylene glycol was wrongly assigned [3] a 
linear structure (KI, R = n-Bu): 

Hoe  H2CH2(OSnR2OCH2CH2)2OH 
ill 

Contradicting this [3], it was later shown that [4] reaction of ethylene glycol both with dibutyldichlorostannane 
and with polybutylstannoxane gives 2, 2, 7, 7 -tetrabuty1-1, 3, 6, 8-tetraoxa -2, 7-distannacyclodecane (IVa). 

:': /OCHR'CH R"O,~ 
P~Sn,. /SnR2 

\OCHR"CHR'O / 

IV 

a R=n-C4Hg, R'=R'=H; c R=C2Hs, R'=CHa, R"=H; 
b R=C2Hs, R ' = R ' = H ;  d R=C2Hs, R '=R '=CHa.  

Reaction of dialkyldichlorostannanes with catechol and 2, 2'-dihydroxydiphenyl [6] gives the corresponding cyclic 
ethers of dialkylstannediols, V and VI 

V 

R=CH3; 

I 

n-C4Hg. 

The action of catechol or 2, 2'-dihydroxydiphenyl on copper-tin alloy gives, respectively, heterocyclic corn- 
pounds VII and VIII [5] 

o )  Sn ~ ( ~  Sn 

VII ~ VIII 
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They are also obtained [6] by the action of stannous chloride on catechol or 2, 2'-dihydroxydiphenyl in the 
presence of sodamide. 

In the present paper a study is made of the splitting of polydialkylstannoxanes (dialkyltin oxides) by means of 
1,3-,  1, 3-, 1 , 4 - ,  1, 5-, and 1, 6- alkane diols.* Splitting of [(C~Hh)zSnO] m and [(n-C4Hg)~SnO] m by glycols pro- 
ceeds mainly in accordance with the equation 

1]rn (R~SI10)mq-HO--R'--OH ~-*~--R2SI1 ~N:>R'-'}-H20 

or 
/ O - R ' - O \  

l/~ (R2SnO)m+HO-R ' -Ol t  ~ R 2 S n ( , x O _ R , _ o / S n R 2 + l t 2 0 ,  

where R is a monovalent, and tUa divalent organic group. 

With 1, 2- and 1, 3-glycols this reaction gives cyclic ethers of the corresponding dialkylstannanediols of type I, 
II, or IV, with 5, 6, or 10-membered rings. Thus reaction of(R~SnO) m with ethylene glycol gives the dimeric com- 
pounds IVa and IVb, containing 10-membered heterocyclic rings. 

Splitting of [(C2Hh)zSnO]m with propane-I,  2 -diol and butane-2, 3-diol gives cyclic ethers which can be assigned 
the structures of, respectively, 2, 2-dtethyl-4-methyl-2 -stanna -1, 8-dioxane (Ib) and 2, 2 -diethyl-4, 5 -dimethyl-2- 
stanna-1, 3-dioxolane (Ic), containing 5-membered rings. But the high sublimation temperatures and melting points of 
these compounds, which are close to that of IVb, make it possible to assume that they are both dimers with a structure, 
evidently similar to that of IV. 

The reaction product from polydidethylstannoxane and propane-I,  3-diol it 2, 2-diethyl-2-stanna-l ,  3-dioxane 
(rib). 

The reaction of (R~SnO) m with higher a ,  w-alkanediols HO(CH~) n OH (n = 4-6)  also gives the corresponding 
ethers of dialkylstannanediols, and these might have been assigned structure IX: 

USa(~ /OCH2CH \ P~Sn\ / 0  
" 0  \ OCH2CH2 / 

IX X 

a n=4; b n=5; a R=n-C~Hg; 

c n=6 b R=C2Hs 

However, the fact that these compounds do not melt above 150"-200 ~ C suggests that they are not monomers. 

At the same time, reaction of polydialkylstannoxanes with diethylene glycol gives monomeric 2, 2-dialkyl-2-  
stanna-1,3, 6-trioxacyclooctane(X) which readily distils under reduced pressure. 

The table gives yields, physical constants and analyses of the compounds prepared. They are all crystalline, gen- 
erally they sublime or distil at 10 "~ or 10 -4 ram, and are rather stable in moist air,** unlike their acyclic analogs, the 

alkoxystannanes [8]. 

The low solubilities of most of the compounds prepared made it very difficult to determine their molecular 
weights. Still, from a number of results, it can be concluded that the sizes of the rings of the dialkylstannanediol 
ethers are determined by the same principles that operate with cyclic ethers of dialkylsilanediols [7]. However, quite 
apart from this, when considering the structure of cyclic ethers of dialkylstannanediols, it is impossible to exclude the 
possibility that their molecules associate, with involvement of the tin atom as electron-acceptor, and of the oxygen 
atoms as electron-donors. This problem, results for IR and PMR spectra, and other physical properties of cyclic ethers 
of dialkylstannanediols, making it possible to fix their structures unequivocally, will form the subject of a subsequent 

paper. 

* We previously [7] described a similar reaction of glycols with potydialkylsiloxanes. 
** E. g . ,  many cyclic ethers of dialkylstannanediols can be kept for days exposed to air without their melting 

points changing. 
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Experim ent al 

Purification and physical constants of the starting glycols were previously described [7]. Polydiethyl- and polydi- 
n-bntylstanoxanes (from the firm of Dr. T. Schuchardt, Munich) were used without further purification. The solvents 
used (xylene, toluene, benzene, and petrol ether) were distilled over Na. 

Syntheses 

The glycol for reaction and (R~SnO)m were put in a 0 .5-1  l round-bottom flask fitted with a water trap and re- 
flux condenser. 0.1 mole of each was used, and 200-500 rnl of appropriate inert solvent (xylene, toluene, or benzene). 
The reaction mixture was heated in an oil-bath until water no longer collected in the trap (~3 hr). After 3 hr the poly- 
dialkylstannoxane had usually dissolved completely. The hot solution was filtered through a preheated No. 4 8chott fil- 
ter, and then cooled slowly. Next day the crystals formed were filtered off with suction, and vacuum-dried. They were 
further purified by recrystallization, or subliming (distilling)under high vacuum. 

This method of preparing cyclic ethers of dialkylstannanediols is illustrated by the following examples. 

2, 2, 7, 7-Tetra -n-butyl-I,  3, 6, 8-tetraoxa-2, 7 -distannacyclodecane (IVa). 6.2 g ( 0.1 mole) ethylene glycol, 
24.9 g (0.1 mole)[(n-C4Hg)~SnO]m, and 100 ml xylene were vigorously refluxed together for 2 hr, the water formed 
being removed by this continuous axeotropic distillation. The hot solution was filtered, the crystals which separated out 
of the filtrate were filtered off, and washed on the filter with petrol ether, then vacuum-dried. Yield of IVa, mp 227~ 
229" C, 25.2 g (86%). After recrystallizing from dry xylene it had mp 229.5"-230 ~ C. 

2, 2-Diethyl-2-stanna -1, 3-dioxane (IIb). 19.2 g ( 0.1 mole) [(C2Hs)2SnO] m'  7.7 g ( 0.1 mole) propane-I, 3-diol, 
and 600 ml xylene were heated together until water no longer separated in the trap (3 hr). The solution was filtered hot 
and left overnight. The crystals of IIb which separated out were filtered off with suction, and vacuum-dried. Yield 
13.5 g (90%), mp 166~ ~ C. After recrystallizing from dry toluene it had mp 169"-173 ~ C. 

2, 2 -Diethyl-2-stanna-l, 3, 6 -trioxac)rcloctane (Xa). 19.2 g ( 0.1 mole) [(C2H5)~ SnO] m'  10.6 g (0.1 mole) di - 
ethylene glycol, and 300 ml xylene were heated together as described above, for 2 hr. All the xylene was then dis- 
tilled off, the residue vacuum-distilled to give 24.8 g(87%) Xa, bp 106"-107"C (0.5 mm). After distillation the com- 
pound crystallized in the receiver, mp 75~176 
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