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NOTE 

REACTION OF TRIORGANOSTIBINE SULFIDES WITH STABLE 
TIN-TIN BONDS 

JUNZO OTERA, TETSUHIKO KADOWAKI AND ROKURO OKAWAIts 
Department of Applied Chemirrry, Osaka Unitersit_v, Yamadakami, Suita, Osaka (Japan) 

(Received, May IZth, 1969) 

Hexaalkylditins are slowly oxidized in air to bis(trialkyltin) oxides, and they 
react with sulfur to give bis(trialkyltin) sulfides ‘. On the other hand, the Sn-Sn bond 
in hexaarylditins cannot be cleaved by oxygen 2*3. Since the Sb-S bond in trimethyl- 
stibine sulfide has been found to be quite reactive4*‘, we have allowed triorganostibine 
sulfides to react with the stable hexaorganoditins mentioned above. 

In the reactions of trimethylstibine sulfide and triphenylstibine sulfide with 
hexaphenylditin and of trimethylstibine sulfide with hexabenzylditin in refluxing 
chloroform, sulfur insertion takes place to give bis(triorganotin)sulfides quantitative- 
ly Ce:esn- U)l- 

R$bS +R;SnSnR; - R3Sb + (R$n),S (I) 
R=CH3; R’=C6H5,C6H5CHZ. R=C,H,; R’=CsH5 

However, no reaction occurred between triphenylstibine sulfide and hexabenzylditin, 
even upon prolonged heating in chloroform. 

When these ditins were heated with elemental sulfur under similar reaction 
conditions, no reaction occurred. The enhanced reactivity of the triorganostibine 
sulfides may be attributed to the semi-polar Sb-S bond which undergoes facile re- 
ductive cleavage upon interaction with the tin atoms of the ditins4*6. 

Triorganostibine sulfides did not react with hexaphenyldigermane and hexa- 
phenyldisilane. This is consistent with the proposed trend of the oxidative cleavage 
reactions of the Group IVb metal-metal bond, that is, there appears’to be a major 
break between germanium and tin7. 

EXPERIMENTAL 

The preparations of trimethylstibine sulfide and triphenylstibine sulfide have 
already been described6**. Hexaphenylditing and hexabenzylditin3 and hexaphenyl- 
digermane’ O and hexaphenyldisilanel’ were prepared according to directions in the 
literature. A new compound, bis(tribenzyltin) sulfide, was also prepared from tri- 
benzyltin chloride and sodium sulfide (m.p. 8S’) (Found : C, 62.07 ; H, 4.97 ; Sn, 29.00. 
C42H42SSn2 calcd.: C, 61.79; H, 5.20; Sn, 28.96x.) 
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Reaction of triorganostibine sulfides with hexaorganoditins 
All of the reactions were carried out by heating under reflux in chloroform solu- 

tions containing equimolar amounts of triorganostibine sulfide and hexaorganoditin. 
The results are summarized in Table 1. 

Mixed melting points of the reaction products with authentic specimens of the 
respective compounds were not depressed_ 

TABLE 1 
ruziu~-rso~~~~~~~cmows OF ~ORGANOSTIBINE su~nswrrt-r HJZXA~RC~AN~DITIN~(EQN. 1) 

Reactants 

RaSbS RkSn, 

Reaction 
time (h) 

Yield (%) of products 

R,Sb W&)zS 

R=CHs R’=C,Hs 1 
CHX C&J&H2 1 
C6H5 C6H5 1 
C&s CsHsCHz 24 

75 94” 
90 91” 
98 76* 
no reaction 

d Excess aqueous hydrogen peroxide was added to oxidize the trimethylstibine formed in the reaction 
mixture. From the chloroform layer was obtained bis(triorganotin) sulfide. The trimethylstibine oxide 
obtained by evaporating the aqueous layer was allowed to react with bromine in chloroform to give 
dibromotrimkthylantimony. *To the reaction products obtained by removing chloroform was added 10 ml 
of n-hexane. The white precipitates insoluble in n-hexane were recrystallized from acetone to give bis- 

(triphenyltin) sulfide. Triphenylstibine was obtained from the n-hexane layer. 

Attempted reaction of hexaorganoditins with suljiir 
Hexabenzylditin or hexaphenylditin and an excess of sulfur in chloroform 

were heated under reflux for 3 h. Evaporation of the chloroform gave unreacted ditins 
in quantitative yields. 

Attempted reactions of triorganostibine sulfides with hexaphenyldigermane and hexa- 
phenyldisilane 

Equimolar amounts of trimethylstibine sulfide or triphenylstibine sulfide and 
hexaphenyldigermane or hexaphenyldisilane in chloroform were heated at reflux 
for 3 h. Removal of the solvent gave the starting materials quantitatively_ 

Thanks are due to Prof. C. R. Dillard of Brooklyn College of the City Univer- 
sity of New York for his help in improving our manuscript. 
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