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Summary: Metalation of diorganostannanes R1#nH2 by 
lithium diisopropylamide afforded the corresponding 
(diorganostannyl)lithiums, R1#nHLi. Further reaction 
with halides led to unsymmetrically substituted alkyl- 
diorganostannanes, Rla2SnH. In situ stepwise dimet- 
alation of diorganostannanes R1#nH2gave the expected 
diallzylation products R1a2#n with organic halides, 
aldehydes, and epoxides. 

Tdorganostannanes are usually obtained via the reaction 
of organotin oxides, alkoxides, or halides with reducing 
agents such as silicon, aluminum, or boron hydrides.' This 
reaction is straightforward for the preparation of trior- 
ganostannanes with three identical organic groups. The 
synthesis of unsymmetrical triorganostannanes, however, 
requires a long and tedious multistep route, as the 
monoalkylation of dihalodiorganostannanes is usually not 
selective:2 

R',SnX, - R1,SnPhZ - R',PhSnX - 
R',PhSnR2 - R',R2SnX - R',R2SnH 

A very simple and direct way to prepare unsymmetrical 
triorganostannanes could be the alkylation of (diorga- 
nostanny1)lithiums R'zSnHLi by organic halides, (orga- 
nostanny1)lithiums being in general easy to alkylate? We 
thus studied the metalation of diorganostannanes and the 
subsequent alkylation of the stannyllithium intermediates. 

Treatment of a THF-hexane solution of lithium diiso- 
propylamide4 with an equimolar amount of dibutylstan- 
nane at low temperature, followed by the addition of 
deuterium oxide, afforded deuteriodibutylstannane5 in 
70% yield (>95% D). Thus, the existence of a new 
stannyllithium, (dibutylstanny1)lithium (BuzSnHLi), was 
established.6 Replacement of deuterium oxide by io- 
domethane gave the desired methyldibutylatannaneg in 
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Scheme 1 

i-Pr&JLi 
R12SnH2 - R12SnHU 

45% yield, showing that the creation of a new tin-carbon 
bond is possible in this way. The alkylation was not limited 
to iodides, as bromides and chlorides could be wed as 
well. 1-Bromopropane gave the corresponding stannane 
in 60% yield. 1-Chloropropane led to n-propyldibutyl- 
stannane in 57% yield.lO This new reagent, (dibutyl- 
stannyl)lithium, is particularly interesting for the grafting 
of tin-hydride units on halogenated polymers in only one 
step, in order to prepare tin-hydride-supported reagents.12 
Known preparations require a multistep procedure.13 
Dibutylstannane was not the only diorganostannane able 
to be monometalated; the reaction was general enough to 
be successfully extended to diphenyl- and dicyclohexyl- 
stannanes. Lithiation of diphenyl- and dicyclohexylstan- 
nanes followed by alkylation with 1-bromopropane led to 
the corresponding propyldiphenyl- and propyldicyclo- 
hexylstannanes in 50 and 63 % yield, respectively (Scheme 
1). 
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involves intermediates with tin-tin bonds and their 
cleavage by the metal. As the stability of these dimetalated 
intermediates was established, dimetalation of diorga- 
nostannanes with 2 equiv of lithium diisopropylamide was 
attempted, to give an alternative route to RlzSnLiz. 
Unfortunately, quenching with deuterium oxide only 
afforded deuteriodibutylstannane in 81 % yield, indicating 
that dimetalation did not occur. However, two successive 
in situ metalations can successfully be performed when 
2 equiv of lithium diisopropylamide and dibutylstannane 
are mixed together, followed by alkylating agents such as 
organic halides. Bis(2-propenyl)dibutylstannane16 (75 % 1, 
bis(phenylmethyl)dibutylstannane17 (45 % ), and bis(3- 
chloropropyl)dibutylstannane1* (47 % ) could be prepared 
in this way. This procedure is well-suited for the prep- 
aration of such dihalogenated tetraorganostannanes, as 
three steps were necessary to obtain bis(3-chloropropy1)- 
dimethyl~tannane~~ in low yield from dimethylstannane 
(overall yield 7%), the final chlorination step being 
particularly inefficient. With 1,3,5-trioxane or epoxides,20 
the desiredcoupling compounds were also obtained. With 

Scheme 2 
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75% 25Yo 
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1,3,5-trioxane, the stannylated diol was transformed in 
situ into the corresponding chloridez' by mesyl chloridez2 
(40% yield) for easier characterization (Scheme 2). 

The reaction of epoxides was particularly interesting, 
as it gave an easy entry into thermally labile bis(2- 
hydroxyethy1)dialkylstannanesB (R = H, 60% yield; R = 
Me, 51 7% yield) showing latency propertiesu in the catalysis 
of silicone curing and polyurethane preparation (Scheme 
3). Furthermore, the reaction can be used to prepare 
unsymmetrical diols, as successive addition of two different 
epoxides led to the corresponding unsymmetrical diol (45 % 
yield), contaminated with 25% of the symmetrical diol 
from the first epoxide. 
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