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A rapid hydrogen exchange reaction was found to take place between tin 

1) hydrides . A radical exchange mechanism was formulated 2) and qualitatively 

shown by the observation of exchange broadening in the NMR spectrum of tri- 

methyltin hydride in the presence of trimethylstannyl radicals 3) . A quantita- 

tive investigation is presented, now. Furthermore, the influence of hydrogen 

exchange reactions on the ESR spectra of short living tin-centred radicals in 

solution is discussed, Whereas silicon- and germanium-centred free radicals 

can easily be observed during photolysis of di-t-butyl peroxide with the cor- 

responding hydrides 4) , only the trimethylstannyl and, more recently, the 

tris-(2-phenyl-2-methylpropyl)stannyl radical have been described 5,6) . 

The following reaction scheme is given for the photochemical reaction of 

di-t-butyl peroxide with trimethyltin hydride 

(t-BuO-)2 2r, 2 t-BuO* l-11 

t-BuO* + Me3SnH ---_) t-BuOH + Me3Sn= c21 

Me3Snta)- + Me3Sntb)H ,k, Me3Snta)H + Me3Sn(b)* c31 

2 Me3Sn* kl, Me6Sn2 C4'J 

In the case of slow exchange, the line broadenings are given by 7,8) 

A Hms (NMR) = lk & 

OHms (ESR) - 9 
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Fig.1 shows NMR spectra a) without and b) during irradiation of (t-BuO-12 

(0.2 m) with Me$nH (0.25 m) and tetramethyl silane (0.1 m) in cyclohcxane-d12 

with the filtered light of a 1000 W Hg-Xe compact arc lamp (h> 305 nm; further 

experimental details see ')I. The doublet at 6 - 0.05 ppm is due to Me3SnH and 

broadened during irradiat .on. Fig.2 shows values of A Hms plotted against c. 
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Fig.1: NMR spectra alwithout and bjduring irradiation of (t-BuO-)2 with 

Me3SnH in cyclohexanc-d12 at 25'C 
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Fig.2: NMR line broadening of the Me3Sn doublet during irradiation 

of (t-BuO-12 with Me3SnH in cyclohexane-d12 at 25OC 
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By taking 2kl = 3.1=10g l/mol=stc, a value of k I 4~10~ l/moleset is derivedlO! 

It follows from [6] that appreciable line broadenings have to be expected in 

the ESR spectrum of Me3Sn. while using high concentrations of the hydride. 

Fig.3 shows ESR spectra of Me3Sn= taken during irradiation of (t-BuO-)2 (2 m) 

with Me3SnH at different concentrations in n-pentane at -8O'C. Whereas a well 

resolved spectrum of Me3Sn= is observed with [Me3SnH] I 0.4 m, only broad sig- 

nals are found with [Me3SnH] = 2 .m. At -40°C, only a poorly resolved spectrum 

is observed, even with [Me3SnH] - 0.4 m. At -llO°C, a well resolved ESR spec- 

trum of Me3Sn* can be observed with 
c 
Me3SnH] = 2 m, too. 

With n-Pr3SnH and n-Bu3SnH, well resolved ESR spectra of n-Pr3Sn* and 

n-Bu,Sne are observed at -8OOC using low concentrations of the hydrides. 
3 

Et3SnH, however, only gives 

radicals are given in Table 

gives well resolved spectra 

tin atom, the k value seems 

a broad signal, even at -llO°C. ESR data of the 

I. It was reported that [C6H5-C(CH3)2-CH2]3SnH 

even at +120°C. Because of the bulky groups at the 

to be reduced in this case. 

,lmT , 
[Me3SnH]= 2 m 

Fig.3: ESR spectra of Me3Sn= during 

irradiation of (t-BuO-I2 with 

Me3SnH in n-pcntane at -8OOC 

[Me3SnH] = 0.4 m 
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Table I: ESR data of trialkyltin radicals in n-pentane at -8OOC 

I g value I aH(D)(mT) 

Me3Sn. 2.0163 0.31 

Et3Sn* 2,015 not resolved 

n-Pr Sn* 3 2.0160 0.30 

n-Bu Sn* 3 2.0160(=) 
I 
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