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Abstract 

Diorganotin halide hydrides or carboxylate hydrides, R,SnXH, will 

bring about the hydrostannolysis of alkyl halides, or the hydrostanna- 

tion of alkynes or of carbonyl compounds at or below room tempera- 

ture. The reactions show different chemo-, regio-, and stereo-selec- 

tivities from those involving tributyltin hydride. 
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Hydride 

Diorganotin dihydrides, R,SnH,, readily undergo 
disproportion on mixing with dialkyltin(IV) compounds 
R,SnX, (X = halide, carboxylate, sulphonate etc.) to 
give, in equilibrium, new hydrides R,SnXH, with dif- 
ferent properties from those of the parent dihydrides 
or of more familiar trialkyltin hydrides, R,SnH [1,21. In 
particular, these new hydrides decompose at room 
temperature, more or less readily depending on the 
nature of X, by a radical chain mechanism [3], to give 
dihydrogen and the corresponding tetraorganodistan- 
nane, XR,SnSnR,X [2,4]. By addition of a suitable 
substrate, the intermediate stannyl radicals can be di- 
verted into hydrostannation or hydrostannolysis [3]. 
These reactions with the reagents R,SnXH might be 
expected to show different rates, and different chemo-, 
regio-, and stereo-selectivities from those involving tri- 
alkyltin hydrides, and thus may be useful in organic 
synthetic procedures. We report here a study of the 
properties of some of these hydrides R,SnXH in the 
hydrostannolysis of organic halides and the hydrostan- 
nation of alkynes and carbonyl compounds. 
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The elementary steps in homolytic hydrostannolysis 
and homolytic hydrostannation are shown in eqns. (l)- 
(6) El. 

Initiation 

R, Sri. (I) 
Propagation 

k, 
Sn. + Rz - SnZ + RO 
RO + SnH -RH+Sn. 1 

(2) 

OR 

Sn. + Y=Z - SnYZ. 
SnYL + SnH - SnYZH + Sn. I 

(3) 

Termination 
2k, 

2Sn. - Products 

2R. - Products 
R.+Sn.- Products ) 

OR 

(4) 

(5) 

2SnYZI - Products 
SnYL + Sn. - Products i 

(6) 

The overall rate of reaction will depend on the rates 
of these individual steps. For example if the first prop- 
agation step of the hydrostannolysis reaction is slower 
than the second, and we make the simplifying assump- 
tion that termination only occurs during eqn. (4), the 
overall rate will be given by eqn. (7). 

-d[RZ]/dt = k,[RZ]( Ri/2kt)1’2 (7) 

Benzyl chloride is not reduced by tributyltin hydride 
at room temperature, and the reaction requires intitia- 
tion with AIBN at 80°C. The reduction by Bu,SnHCl 
requires no initiator, and the reaction is complete at 
room temperature in 3-3.5 h; similarly Bu,Sn(OC- 
OMe)H, Bu,Sn(OCOPh)H, and Bu,Sn(OCOCF,Cl)H 
react to completion at 25°C in 3-4 h, 2.5 h, and 1.5 h 
respectively. With the carboxylate hydrides and the 
sulphonate hydride, which undergo spontaneous de- 
composition at room temperature, the initiation is 
probably provided largely though this decomposition 
process, which we have suggested to be 

Bu,SnH, + Bu,SnX, - Bu,SnH;++ Bu,SnX;- 

(8) 

Bu,SnX;: -X-+ Bu,SnX. (9) 
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TABLE 3. Percentages of stereoisomeric alkenes obtained from the 
hydrostannation of alkynes 

Alkyne Bu3SnH BuzSnCIH Bu2Sn(OAc)H 

Me2C(OH)C~-CH Z 40 67 b 67 
E 40 0 b 33 
a 20 33 b 0 

Me3C~-CH Z 0 0 c 0 
E 100 90 c 0 
H 0 10 c 100 

a PhMe, AIBN, 80°C, 3 h. 

b PhMe, AIBN, 25°C, 2 h. 
c PhMe, 25°C, 2h. 

can be recovered as the insoluble dibutyltin oxide, 
which is easily removed, has a low toxicity, and can be 
recycled. 
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