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Abstract 

Functionalized monoallyltin halides can be prepared readily in excel- 
lent yields by the direct reaction of stannous halides with ally1 

bromides in the presence of lithium bromide as catalyst. Non-coordi- 

nating solvents are necessary, and the reaction involves a double 

S,2’ substitution. 

1. Introduction 

Despite the dramatic surge in the applications of 
organotin compounds in organic synthesis, alkyltin tri- 
halides have received little attention from synthetic 
chemists although they were discovered more than one 
hundred years ago [l]. The main limiting factor has 
been the lack of a convenient method for their prepa- 
ration that does not also give by-products such as di- or 
tri-alkyltin halides [2]. Further difficulties lie in the 
high reactivity of the Sn-X bond, which promotes 
premature reactions of the products. 

Two approaches leading to trichlorostannyl ketones 
have been developed in the last fifteen years. The first 
involved the addition of trichlorostannane, generated 
in situ, to cY,&unsaturated ketones [3]. The second 
used the reaction of tin tetrachloride with ketones, silyl 
enol ethers, [4] or siloxycyclopropanes [5,6]. The syn- 
theses of trichlorostannyl esters were also achieved by 
these routes [2,7]. The preparation of allylbro- 
modichlorotin was reported by Tagliavini [81, but this 
method is still limited to the unsubstituted ally1 group. 
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In this paper, we report an original procedure for 
the synthesis of functionalized allyltrihalogenostan- 
nanes by direct reaction of stannous halides and substi- 
tuted ally1 bromide in the presence of catalytic amount 
of lithium bromide. 
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2. Experimental details 

As a typical procedure, we describe the reaction 
between ethyl 2-(bromomethyl)but-2-enoate 2 and 
stannous chloride. 

In a 50 ml three-neck round-bottom flask were 
mixed the (Z)-allylic bromide 2 (2.17 g, 10.5 mmol) and 
stannous chloride (2.00 g, 10.5 mmol) under an inert 
atmosphere. After addition of dichloromethane (4 ml), 
anhydrous ether (4 ml), and lithium bromide (90 mg, 
1.0 mmol), the mixture was heated at reflux for 1 h. 
After cooling and concentration under reduced pres- 
sure, the residue was dissolved in chloroform (20 ml) 
and filtered. Removal of the solvent gave the crude 
monoallylstannane 7 as a yellow oil (3.98 g, 96%) which 
could be used without any further purification. How- 
ever, the product was purified by Kugelrohr distillation 
(135”C/10-4 mmHg) with a minimum of decomposi- 
tion, providing (E)-ethyl 2-(bromodichlorostannyl- 
methyl)but-2-enoate (7) as a pale yellow liquid (3.49 g, 
84%). 

Spectral data for 7: ‘H NMR (250 MHz in CDCl,) 6 
(ppm) J (Hz): 7.31 (lH, qt, 7.1, 2.1) 4.45 (2H, q, 7.1) 
2.83 (2H, s, 2J(‘H-‘19Sn) 117.6), 2.05 (3H, dt, 7.1, 1.4, 
5J(‘H-‘19Sn) 25.2), 1.41 (3H, t, 7.1). 13C NMR (63 
MHz in CDCl,) 6 (ppm) J (Hz): 173.6 (C=O), 144.9 
(=CH, 3J(‘3C-“9Sn) 152), 123.8 (=C < , 2J(‘3C-Sn) 
68), 65.5 (0-CH,), 27.1 (CH,-Sn, 1J(13C-“9Sn) 837), 
16.7 (CH,-CH), 14.1 (CH,-CH,). l19Sn NMR (75 
MHz in CDCl,) 6 (ppm): - 154.7 (R-SnCl,), -219.1 
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(R-SnCI>Br). 
SnBr,) [9+]. IR (film) II (cm ‘I: 16.75 (c’=C). 1605 
(C=O), 1310 (C-0). Other results arc summarized in 
Table 1. 

3. Results and discussion 

Allyltin halides 5 to 10 are stable at room tempera- 
ture in the absence of moisture. Intramolecular com- 
plexation of the tin atom by the carbonyi group plays 
an important role in the stability of the product and 
possibly in the mechanism of the reaction itself, In- 
deed. we have never been able to prcparr: 12 corre- 
sponding to the reaction of the halide 1 I with stannous 
chloride under thcsc conditions. 
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The intramolecular Sn-0 coordination was clearly 
shown in the IR spectra by the substantial shift of the 
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Ally/tin halides arc obtained with or without lithium 
bromide. but a c>atalytic amount of it increases the rate 
of the reaction ov~~r one hundred fold. Hence, the 
reactive spccics must hc ths uucleophile HrX ,Sn in 

this case [II!]. 
Moreo\,cr. the stereochemistry at the double bond 

in product 7. based on the coupling constant values, 
showed that iaomerisation occurred during the reac- 

tion. Allyi bromide\ 2 and 4 show (%I 5tcrcochemistry 
[IO]. uhcrca.s the coupling constants ohsorvcd for 7 
WCI’c’ COflSi5tCllt with ill1 t (I) stereochemistry. A NOES\’ 
cxpcriment on 10 showing ;I correlation bctwecn the 
two methyl groups prnved their cpatiat closenrss. con- 
firming isonicriYativn iIh~.lllt the c>icfinic bond. 

‘I‘hc stc’rcc>ch~mi\Ir’\ of 7 cannot hc cxplaincd by an 
S,? tvpe mechanism. nor does the structure fit with 
S,2’ iubs!itution. It is necessary IG invclke mechanisms 
involving twcl iucccssivc 5t~ps 
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The reaction pathway requiring double allylic substi- 
tution seems to be the most probable, since previous 
studies in our laboratory led to isolated intermediates 
resulting from preliminary S,2’ attack of various nu- 
cleophiles, such as tert-butylperoxylates 1141 or sulfi- 
nates [151 on the ally1 bromide 2. 

In summary, the synthesis described above provides 
an easy and direct way to substituted monoallylstan- 
nanes. This novel method holds considerable synthetic 
promise starting either from allyltin halides themselves 
[6,16] or from alkylated derivatives [17]. Further studies 
in this field are now in progress. 
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