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The fast decomposition of trialkylstannyllithiums, RBSnLi (R = Me, Et 
and Bu), in the presence of hexaalkyldistannanes, R3SnSnR3, was observed, 
and its mechanism was investigated kinetically_ Partial dissociation of 
R$nLi into a (RLi)(R$n:) complex in a solvent cage is suggested to occur 
in the initial step. The RLi in the complex can be trapped instantaneously 
by R3SnSnR3 to afford R4Sn and R,SnLi, and the counterpart R,Sn: by 
R,SnLi giving R,SnR,SnLi. The decomposition of RBSnLi followed first- 
order kinetics within 3.5 h, corresponding well to the rate of disappearance 
of R$nSnRs and of appearance of R&ln. The partial dissociation rate con- 
stant (k,) of MesSnLi into the complex was determined as 2.0 X low3 min-‘. 
The values of h1 are about 100 times those of rate constants (k’) for decom- 
position of R,SnLi in the absence of R3SnSnR3. Reformation of RsSnLi 
from the (RLi)(R*Sn:) complex is highly significant. 

Introduction 

In the previous paper, we reported a rapid exchange of the R3Sn group 
between RsSnLi and RsSnSnRs [ 11. In the course of this study, we ob- 
served that exceedingly fast decomposition of R3SnLi proceeded in the pres- 
ence of R$nSnR, to give a large amount of R4Sn together with RaSnR,SnLi, 
(R$n)sSnLi, aIkylstanny1 polymers, metallic tin and lithium in one day at 
room temperature. In_contrast, R3SnLi alone in tetrahydrofuran (THF) 
decomposes much more slowly [ 23. 

Hitherto, we have found unusually quick decomposition of RsSnLi in the 
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presence of RJSnSnR3, as follows. When R,SnLi is prepared by the reaction 
of a trialkyltin halide, R3SnX (R = Cl, Br), or R,SnSnR, with Li metal (eq. 
1,2) [3,4], the presence of an excess amount of Li metal is essential for pre- 

R,SnX c 2Li + R,SnLi + LiX (1) 

R$lnSnR, + 2Li + 2R,SnLi (2) 

paring R,SnLi in an acceptable yield. Otherwise, shortage of Li metal causes 
the formation of a large amount of R4Sn as a by-product. In addition, when 
RsSnSnR, is prepared by the reaction of RsSnX with Li metal (eq. 3), the 
presence of a small excess amount of Li metal leads to a low yield of 

2R,SnX f 2Li -+ R3SnSnR3 f 2LiX (3) 

R$nSnRs, because of the formation of by-products. The high yield of R,Sn 
as a by-product in the above preparative experiments can be interpreted by 
postulating the equilibrium shown in eq. 4, followed by reaction of the RLi 
formed with RsSnSnRs to give R4Sn and RsSnLi (eq. 5). 

R,SnLi =+ RLi + R,Sn: (4) 

RLi + RsSnSnRs + R4Sn + RsSnLi (5) 

Coates, Blake and Tate suggested a significant conversion of Bu,SnLi into 
BuLi and Bu,Sn: in the reaction mixture of BuLi and stannous chloride in 
ether [ 5] _ In contrast, Tamborski, Ford, and Soloski reported that the forma- 
tion of BuLi and Bu,Sn: could not be detected in THF solution of Bu$nLi 
prepared by the reaction of Bu,SnCl or Bu,SnSnBu, with Li metal (eq. 1,2) 
141. Recently, Wursthorn, Kuiv-ila, and Smith proposed the dissociation of 
Me,SnNa into MeNa and (Me,Sn) [6] _ 

We have investigated the decomposition mechanism of R,SnLi in the pres- 
ence of R,SnSnR, kinetically, and wish to suggest the transient existence of an 
alkyllithium-dialkylstannylene complex formed by the partial dissociation of 
RsSnLi. 

Results and discussion 

The decomposition process of Me,SnLi in the presence or absence of 
Me,SnSnMe, was followed by ‘H and l19Sn NMR spectra, and kinetically inves- 
tigated by analyses of the decomposition mixtures_ 

in the presence of R&SnR, 
A mixture of MesSnLi and Me,SnSnMe, in THF at room temperature showed 

only a single peak due to the rapid exchange of Me,Sn groups (eq. 6) in both 
‘H and “‘Sn NMR spectra [l]. 

Me,Sn*Li + Me,SnSnMe, * MesSnLi + Me,Sn* SnMes (6) 

The chemical shifts of these single peaks are dependent on the ratio (I‘) of 
Me,SnLi to Me,SnSnMe,. The singlet in the ‘H NMR spectrum gradually col- 
lapsed into three or four singlets during 20 h at room temperature (Fig. 1). 
However, the chemical shift of the original singlet remained unchanged within 



301 

< 0.5 h 
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0.0 -0.4ppm 0.0 
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-0.4ppm 0.0 
K) 
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Fig. 1. IH NMR spectra of the system Me+nLi-Me3SnSnMe3; r = [MegSnLil /[Me$GnSnMe31_ 

4 h. The two peaks Q and b in Fig. 1 were assigned to Me,Sn (at 0.07 ppm) and 
(Me3Sn)$nLi- 3THF (at 0.01 ppm [S]), respectively. In each mixture, another 
broad signal (c) appeared at -0.06, -0.12 and -0.37 ppm for r = l-3,2.0 and 
8.0, respectively, which could be assigned to a mixture of partially decom- 
posed polymethyIpolystannyIIithium compounds such as Me3SnMezSnLi and 
(Me3Sn),SnLi. These broad peaks (c) graduahy moved to a lower field and 
finalIy changed into the peaks of Me,Sn and Me,SnSnMe, after one week. 
During this process deposition of metahic lithium and tin was observed. 

The “‘Sn NIVIR spectrum of an equimolar mixture of Me,SnLi and 
Me,SnSnMe, showed a singlet at -127-Q ppm. Its magnitude decreased gradu- 
ally and two new peaks at -114-4 and 0.0 ppm (Me,Sn) appeared after 2.5 h. 

In the spectrum after 4 h there appeared another peak at -98.0 ppm, assign- 
able to (Me3Sn)3SnLi-3THF [7] in addition to the three peaks. The chemical 
shift of the original singlet (at -127.0 ppm) remained unchanged for 4 h_ The 
singlet at -114.4 ppm, assignable to Me,SnMe,SnLi as described below, dis- 
appeared in 20 h. The spectrum after 20 h displayed two major peaks at 0.0 
ppm (Me,Sn) and -98.0 ppm ((Me,Sn),SnLi* 3THF) and a minor broad one 
at -180.1 ppm. 

The equimolar mixture of Me,SnLi and Me&n&Me, was kept at room 
temperature for 4 h and treated with Me,SiCl to convert stannyhithium com- 
ponents into the stannyI&nes. The “‘Sn NMR spectrum showed two new 
peaks at -110.0 and -196.5 ppm in addition to five peaks assignable to 
Me&n (O-O), Me3SnSiMe3 (-125.6) [S], Me$nSnMe, (-108.7) [9], and 
(Me,Sn),SnSiMe, * (-89.6, -748.3 ppm). Comparing the latter NMR spectrum 
with the former one, the ori&mI singlet at -127.0 ppm in the former corre- 
sponds to the two peaks at -125.6 ppm (Me,SnSiMe,) and -108.7 ppm 
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(Me,SnSnlle,) in the latter [1] . Therefore, the peak at -114.4 ppm in the 
former spectrum corresponds to the two peaks at -110.0 and -196.5 ppm 
in the latter, assignable to Me,SnMe,SnSiMe3 *, and is correlated to the Me&z 
of Me,SnMe,SnLi *. 

In the initial process of the decomposition during 4 h, Me,Sn was a major 
product, while in the later stage (Me,Sn),SnLi was a major product in addition 
to Me,Sn. The peak at -114.4 ppm assigned to Me,SnMe,SnLi began to 
decrease after 2.5 h, while that of (Me,Sn),SnLi graduahy appeared after 4 h. 
This suggests that (Me,Sn),SnLi was produced at the expense of Me,SnMe,SnLi. 
The formation of these products could be explained mainly by the following 
mechanism (eq. 7-13). In order to interpret this decomposition kinetically, 
we postulate the equilibrium between Me,SnLi and solvent-separated MeLi and 
Me,&: in eq. 7, although we will suggest later a partially aggregated complex 
(RLi)(R,Sn:) in our conclusion instead of the solvent-separated MeLi and 
Me,%:. In the presence of Me,SnSnMe,, the recombination of MeLi and Me,Sn: 
could not occur, since MeLi formed was removed by Me,SnSnMe, (eq. 8) very 
rapidly [ 101. 

Me,SnLi P: MeLi + Me,%: (7) 
L 1 

MeLi + Me,SnSnMe, 2 Me,Sn + Me,SnLi (8) 

Me,SnLi f Me,Sn: 2 Me,SnMe,SnLi (9) 

Me,SriMe,SnLi 4 Me,SnMeSn: + MeLi (10) 

Me,SnMeSn: + Me,SnLi + (Me,Sn),MeSnLi (11) 

(Me$?ln)*MeSnLi + (Me,Sn),Sn: + MeLi (12) 

(Me3Sn)2Sn: + Me$nLi + (Me$jn),SnLi (13) 

Aliquots of an eqnimolar mixture of Me,SnLi and Me,SnSnMe, kept at 
room temperature were treated with Me,SiCl at suitable time intervals during 
4.5 h, and the reaction mixtures were analyzed by “‘Sn NMR and GLC (Table 
1) The amounts of Me,SnSiMe, and Me,SnSnMe, decreased with the passage 
of time, while those of Me,Sn and Me,SnMe,SnSiMe, increased_ The increased 
amount of Me4Sn corresponded to the decreased amount of Me,SnSnMe,. 
(Me,Sn)&lnSiMe, was not detected within 3.5 h. These results indicate that 
the initial reaction during 3.5 h corresponds to eqs. 7-9. The logarithms of the 
molarities of Me,SnSiMe, and Me,SnSnMe, and those of the differences 
between the initial molarity of MeaSnSnMeB and the molarity of Me,Sn formed 
are plotted against time in Fig. 2. Notably the rates of disappearance of 
Me,SnLi and Me,SnSnMe, followed first-order kinetics during 3.5 h. In addi- 
tion, it was confirmed that the rates of disappearance of Me,SnLi and 
MesSnSnMes were independent of the initial molar concentrations of Me,SnLi 

* See Experimental part for the assignment. 



303 

T_4BLE 1 

TREATMENT OF AN EQUIMOLAR MIXTURE OF MesSnLi AND Me3SnSnhk3 WITH MegSiCl. 

MOLAR DISTRIBUTION OF THE REACTION PRODUCTS 

Time (h) Me3SnSiMe3 MegSnSnMe3 Me&n Me&xMe*SnSiMe3 <Me3Sn)+nSiMe3 

0 2.80 2.81 - - - 

0.5 2.69 2.54 0.25 0.07 - 

1.0 2.45 2.41 0.31 0.08 - 

1.5 2.38 2.36 0.54 0.10 - 
2.0 2.19 2.25 0.62 0.17 - 

2.5 2.12 2.17 0.93 0.22 - 

3.5 1.62 1.78 1.05 0.14 - 

4.5 1.26 1.62 1.7 0.14 0.10 

22.0 0.54 0.82 1.7 0.0 0.16 

and Me,SnSnMe,. If the disappearance of Me,SnSnMe, and the formation of 
Me,Sn is attributed to eq. 8, the rate constant for disappearance of 
MesSnSnMe, obtained from Fig. 2 could correspond to k, in eq. 7. Since the 
reaction of MeLi with Me,SnSnMe, can be regarded as a very rapid reaction 
[lo], the dissociation of Me,SnLi into MeLi and Me,Sn: could be the rate 
determining step, and is equal to the rate of disappearance of Me,SnSnMe, 
(eq. 14). In addition, the rate of disappearance of Me3SnLi is equal to that of 
MeaSnSnMe,. This is consistent with the persistence of the original chemical 
shift of the peak in ‘H and i19Sn NMR spectra of the mixture of Me,SnLi and 
Me,SnSnMe, during 3.5 h; that is, the ratio of Me,SnLi to MesSnSnMes 

0 I 2 3 4 5 

Time/h- 
Fig. 2. Plots of the logarithm Of molarity vs. time in an equimolar mixture of MegSnLi and MegSnSnMe3. 

0 MegSnSiMeg: m MegSnSnMe3: q [MegSnSnMegIo - [Me&nl. 
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remains equal to the initial ratio. By using this relation, eq. 14 can be trans- 
formed into eq. 15, The rate of disappearance of MesSnLi also followed eq. 
16, since the ratio of Me,SnLi to Me,SnSnMe3 remained constant during the 
3.5 h. 

d[Me$SnSnMe, J - 
dt 

d[Me,SnSnMe,] - 
dt 

= k 1 [Me3SnLi] (14) 

= rk 1 [Me,SnSnMe3] 
(15) 

r = [Me,SnLi J / [Me,SnSnMe,] 

d[Me$nLi] - 
dt 

= rk I [Me&nLi] (16) 

The reaction mixture of Me$nLi and Me&bSnMe, in 2 : 1 molar ratio was 
treated with Me,SiCl and the rates of disappearance of Me&nLi and Me,SnSn- 
Me, were measured (Fig. 3). The first-order rate constants for the disappearance 
of Me,SnLi and Me,SnSnMe, were equal to each other, and twice as much as 
that in the equimolar mixture, as expected from eqs. 15 and 16. 

The reaction mixture of Me3SnLi and Me,SnSnMe, in 1:2 molar ratio gave 
the similar kinetic result and the rate constant for disappearance of Me$nLi 
and Me,SnSnMe, was 0.5k1 (Fig. 4). 

0 1 2 -3 4 5 

Time/h 
Fig_ 3. Plots of the logarithm of moladty VS_ time in the mixture of MegSnLi and MegSnSnMeg <2: I). 
0 Me+t.SiMeg; = MeljSnSnMeg; 0 [Me$kS&e& - [&@&II. 
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I l/Z kl = 1.1 x 10e3 min-’ 

3 4 5 

Time/h 
Fig. 4. Plots of the logarithm of molarity vs. time in the mixture of Me3SnLi and MegSnSnMeg (1: 2). 
0 MegSnSiMeg; n MegSnSnMeg; q CMe3SnSnMeglo-[MeqSnl. 

In the cases of EtsSnLi-Et3SnSnEt3 and BusSnLi-Bu,SnSnBu, systems, simi- 
lar treatments to the Me3SnLi-Me,SnSnMe, system were carried out. The rates 
of disappearance of R,SnLi and R,SnSnR3 (R = Et, Bu) in both systems fol- 
lowed first-order kinetics. The rate constants for disappearance of R,SnSnR, 
and R,SnLi corresponded to the value of rk I (r = [RsSnLi] / [ R3SnSnR3] ) in 
analogy with the Me,SnLi-MesSnSnMe, system (Table 2). 

These results for the R3SnLi-R3SnSnR3 system (R = Me, Et, Bu) indicate 
that the dissociation of RsSnLi into RLi and R,Sn: could be operative and 
that the values of kl increase in the order of Et3SnLi, Me,SnLi, Bu,SnLi at 
room temperature (Table 2). 

In the absence of R3SnSnR3 
RsSnLi decomposes much more slowly in the absence of R3SnSnR3 than in 

the presence of R,SnSnR,. In the absence of R$nSnR,, Gilman, Cartledge, 

TABLE 2 

RATE CONSTANT (kl) = AT 20°C 

R kl X lo3 <rnin-‘) 

Me 2.0 
Et 1.3 
Bu 2.8 

o The constants <k 1) determin ed here do not correspond to the complete dissociation of R3SnLi into 
solvent separated RLi and RzSnr as shown in eq. 7. but to the partial dissociation of R+nLi to a solvent- 
caged <RLi)(RzSn:) shown in Scheme 1. A detailed discussion is given in the latter part of this paper. 
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TABLE 3 

RATE CONSTANT Q’) FOR DISAPPEARANCE OF R3SnLi IN THF SOLUTION IN THE ABSENCE 
OF R3SnSnR3 _4T 20°C 

R k' X 10’ (min-‘) 

Me 2.6 

Et 0.34 

BU 4-5 (9.8) a 

= Tb_;ddatum reported by Gilman. Cutledge. and Sim was 5.9 X 1O-3 h-I [21. 5.9 X 1O-3 h-l = 9.8 X 10s 
mill _ 

and Sim reported that the decomposition of BusSnLi in THF followed pseudo- 
first-order kinetics [2]. The rate constants of the decomposition of Me,SnLi 
and Et3SnLi have now been determined in the same manner as that of Bu,SnLi. 
The observed rate constants (h’) in Table 3 were much smaller than k, in 
Table 2. The decomposition reaction of R3SnLi in THF has been reported as 
consisting of either the ring opening of THF with R,SnLi [11] (eq. 17) or the 
reaction of THF with RLi [12,13] (eq. 19) formed by the dissociation of 
R,SnLi (eq. 18). However, Weibel and Oliver [14] pointed out that the reac- 
tion shown in eq. 17 appeared to be an incorrect quotation of the work 
reported by Gilman [2], and there was no evidence for the formation of 
R3Sn(CH&0Li. Therefore, eqs. 18 and 19 can be regarded as the main decom- 
position scheme in the absence of R3SnSnR3. Using a steady state assumption, 
the rate of disappearance of RJSnLi is expressed by eq. 20. 

R3SnLi + THF 2 R3Sn(CH&0Li (17) 

R,SnLi 2 
k-r 

RLi + R,Sn: (18) 

RLi + THF 2 R(CH&OLi + 
0 ii 

d[R3SnLi] - 
dt 

= k' [ R3SnLi] 

[ R3SnLi] 

(19) 

cm 
If the reformation of R,SnLi by recombination of RLi with R,Sn: in eq. 18 

were much slower than the reaction of RLi with THF (eq. 19), k-, [R*Sn:] 
should be negligibly small as compared with ki in eq. 20, and the rate constant 
for disappearance of R$nLi (k') shonld be equal to kl_ However, the observed 
rate constant jk') is much smaller than kl. This indicates that the reverse reac- 
tion in eq. 18 could be highly significant. Taking consideration of rather low 
reactivity of R,Sn: [15], it is unlikely that the recombination between the 
solvent-separated RLi and R$n: is very rapid. Insteed of the solvent-separated 
RLi and R&r:, we therefore propose the formation of an alkyllithiumdialkyl- 
stannylene complex (I) [(RLi)(R,Sn:)] in a solvent cage as shown in Scheme 1. 
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R (CH2140 Li 

(a) k, 
R,SnLi _ 

(d) k’2 
- (RLi)(RzSn:) p 

+ R2Sn: 

(b) k_, THF 

Li -I- RH 

Complex I 
o- i 

0 

(cl k2 

1 

R3SnSn R, 

R,Sn -I- RgSnLi + RzSn : 

. 

R.$n: i- 
(el k3 

R3SnLi - R3SnRZSnLi - - (R3Sn13SnLi 

SCHEME 1 

reaction’ rate 

(c)=-(b)>(a)-(d)-(e) 

In the presence of RsSnSnRs, (RLi) in the complex I is abstracted very 
rapidly by RsSnSnRs (step c) and, accordingly, the reformation of RJSnLi 
(step b) intrinsically cannot take place. Thus the counterpart (R*Sn:) reacts 
with R$nLi to form RsSnR$nLi and finally (R,Sn)@nLi (step e)_ 

By contrast, in the absence of RsSnSnRs, step b would become significant, 
since step b occurs much faster than step d. Assuming transient formation of 
complex I, the rate equation for disappearance of R3SnLi in the absence of 
RsSnSnRs becomes a simple first-order one (eq. 21). 

d[RsSnLi] - 
dt 

= k’[R$SnLi] 

= k_k:ki, [R,SnLi] 
1 2 

(21) 

The rate constant (k_,) for the reformation of R,SnLi from complex I is given 
by eq. 22. 

k-, = (k,/k’ - 1) k; (22) 
In the case of Me$nLi, substituting the observed constants kl = 2.0 X lob3 
min-’ and k’ = 2.6 X 10s5 min-’ in eq. 22, we obtain eq. 23. 

k-l -7.6XlOk; (23) 

The rate of decomposition of (MeLi) in complex I may be slower than that of 
free MeLi in THF. The rate constant for the decomposition of free MeLi in 
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THF can be calculated as 4.1 X 10e3 min-* (at 25°C) from the reported data 
[13a]. Therefore, the constant k; is less than 4.1 X 10T3 min-‘. Thus we can 
estimate the upper limit of k-, _ 

k_, < 3.1 X 10-l min-’ (24) 

To summarize, the decomposition of R3SnLi in both the presence and the 
absence of R3SnSnR3 apparently involves partial dissociation of R3SnLi into a 
(RLi)(R,Sn:) complex (I) and rapid recombination_ 

Experimental 

All reactions were carried out under a nitrogen atmosphere. ‘H NMR spectra 
were obtained on a Varian-EM390 (90 MHz) spectrometer. llgSn NMR spectra 
were measured in the pulse Fourier transform mode using a JEOL-FXSOQ 
(33.41 MHz) spectrometer consisting of 8K data point with spectral width 
10 kHz. ‘H chemical shifts were determined relative to that of fl-methylene 
protons of THF (1.75 ppm) and are reported as ppm in the Me&i scale. “‘Sn 
chemical shifts were determined relative to external Me,%. Gas-liquid chro- 
matography (GLC) was run on a Silicone DC HV column. 

R,SnLi (R = Me [ 3,4], Bu [4] ) was prepared by the reaction of R3SnC1 with 
Li metal. Et3SnLi was formed by the reaction of Et,SnBr with Li metal [16]_ 

Decomposition of the Me,SnLi-Me3SnSnMe3 system 
(a) Observations in ‘H NMR spectra. Three samples containing Me,SnLi and 

Me,SnSnMe, in ratios of l-3,2.0 and 8.0 were prepared by adding a THF solu- 
tion of the former compound to the latter. Each ‘H NMR spectrum of these 
three mixtures, measured after 0.1 h, displayed a broad singlet at 0.02, -0.03 
and -0.23 ppm, respectively (Fig. 1). A broad singlet was observed at the 
same position in each mixture after 2 h. The singlet at 0.02 ppm for Me,SnLi/ 
Me3SnSnMe3 = 1.3, (A) in Fig. 1 collapsed into a broad single peak at 0.01 
ppm and a peak of Me,Sn at 0.07 ppm after 5 h at room temperature. The ‘H 
NMR spectrum of the mixture, kept at room temperature for 20 h, showed 
two singlets of Me,Sn (at 0.07 ppm) and (Me,Sn),SnLi- 3THF (at 0.01 ppm, 
J(11gSn-CH3) = 34.5 Hz) [3] and a very broad peak at -0.06 ppm. The singlet 
at -0.03 ppm (B in Fig. 1) collapsed into two signals at 0.07 and -0.05 ppm 
after 5 h, and then into three signals at 0.07,O.Ol and -0.12 ppm after 20 h. 
The single peak at -0.23 ppm (C in Fig. 1) collapsed into four signals at 0.07, 
0.01, -0.07 and -0.34 ppm after 5 h. The spectrum after 20 h showed four 
signals at 0.07,0.01, -0.07 and -0.37 ppm. The broad peaks observed at 
-0.06, -0.12 and -0.37 ppm after 20 h (peak c in Fig. 1) moved to lower 
fields and were converted into the peaks of Me$n (0.07 ppm) and Me,SnSnMe, 
(0.22 ppm) in a week. 

In every case metallic lithium and tin were deposited in the NMR tube. The 
lithium metal deposited on the inside of the NMR tube as a brown ring in the 
upper part of the solution. The decomposed mixture was poured off, and the 
brown ring was washed with dry THF and benzene. When a small amount of 
water was poured into the tube, the brown ring reacted violently with water 
with generation of a gas. Metallic tin was isolated by filtration from the 
hydrated reaction mixture. 
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(b) Observations in “‘Sn NMR spectra. To 266 mg (0.81 mmol) of 
MesSnSnMe, in an NMR tube was added 0.82 ml of a 1 &! THF solution of 
Me3SnLi and 122 mg (0.35 mmol) of Bu,Sn (internal standard for integration)_ 
The “‘Sn NMR spectrum of the solution measured after 0.2 h showed a single 
peak at -127.0 ppm. The “‘Sn NMR spectrum after 2.5 h displayed three 
peaks at 0.0 ppm (Me,%, 0.36 mmol), -114.4 ppm (Me,SnMe,SnLi, 0.11 
mmol), and -127.0 ppm. The spectrum after 4 h exhibited four peaks at 0.0 
ppm (Me&n, 0.51 mmol), -114.4 ppm (Me&‘nMe,SnLi, 0.11 mmol), -98.0 
ppm ((Me,Sn)sSnLi, 0.04 mmol) [7’] and -127.0 ppm. The NMR spectrum 
after 20 h showed three singlets at 0.0 (0.55 mmol), -98.0 (0.26 mmol) and 
-180.1 ppm. The molar amounts of the products were calculated by the 
integral ratios of the products to Bu,Sn. 

Treatment of the Me,SnLi-Me,SnSnMe, system with Me,SiCl 
To 920.5 mg (2.81 mmol) of Me,SnSnMe, and 644.0 mg (1.86 mmol) of 

BuBSn (standard) was added 2.8 ml of a 1 M THF solution of Me,SnLi, and 
the mixture was kept at room temperature. At the predetermined times 0.5 ml 
samples of the solution were added to 0.1 ml of Me,SiCl at -10°C. The reac- 
tion mixtures were investigated by llvSn NMR spectroscopy and subjected to 
GLC analysis (Table 1). “‘Sn NMR: Me&n (0.0 ppm), Me,SnSiMe, (-125.6 
ppm) [S], Me,SnSnMe, (-108.7 ppm) [9], MesSnMe,SnSiMe, (-110.0 ppm, 
Me&n, and -196.5 ppm, Me,&), (Me,Sn),SnSiMe, (-89.6 ppm, Me&z, and 
-748.3 ppm, Sn). 

A mixture with the ratio r = [Me,SnLi]/[Me,SnSnMe,] = 2.0 was prepared 
by the addition of 3.3 ml of a 1 M hle,SnLi solution to 544.0 mg (1.66 mmol) 
of Me$nSnMe, and 332.3 mg (0.96 mmol) of Bu,Sn. Another mixture with 
r = 0.5 was prepared similarly. At suitable intervals, 0.5 ml samples of these 
two mixtures were added to 0.1 ml of Me,SiCl. The relation between the 
molarity and the time is shown in Figs. 3 and 4, respectively. 

Assignment of the chemical shifts in llvSn NMR spectra of Me,SnMe,SnLi, 
Me,SnMezSnSiMe, and (Me,Sn)&SiMe, 

The chemical shifts of the unisolated compounds Me,SnMe,SnLi, Me,Sn- 
Me,SnSiMe,, and (Me,Sn),SnSiMe, in the “‘Sn NMR spectra were determined 
as below. 

6(MegSn) 6 (Me&z) 6(Sn) Ref. 

MegSnSnMeg -108.7 9 
Me$SnMe2SnSnMe3 -99.5 -261.7 9 
MegSnMe2SnLi (-114.4) - 

Me3SnMe2SnSihXe3 (-110.0) (-196.5) 
(Me+n)$bSnMe3 -30.3 -305.3 17 
(Me+n)3SnLi -98.0 -1062.9 7 

(Me3Sn)3SnSiMe3 (-89.6) (-748.3) 

The data in parentheses are unreported. and are assigned in this paper. 

(Me,Sn),SnSiMe, prepared by the reaction of an authentic sample of (Me3Sn)3- 
SnLi [7] with Me,SiCl displayed two peaks at -89.6 and -748.3 ppm. The 
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chemical shifts could reasonably be assigned to the Me,Sn and Sn of (Me,Sn),- 
SnSiMe,, respectively, by comparison with the reported data of (Me,Sn),SnSn- 
Me, [17] and (Me,Sn)$nLi [7]. Since it is difficult to isolate MesSnMe,SnLi 
by the conventional method, the authentic sample of Me3SnMe,SnSiMe3 could 
not be prepared by the reaction of Me,SnMe,SnLi with Me,SiCl. However, the 
peak at -114.4 ppm in the decomposition mixture disappeared on treatment 
with MesSiCl, and two peaks appeared at -110.0, -196.5 ppm. The assignment 
of the peaks at -114.4 and -110.0 ppm to the Me,% in MesSnMe+nLi and 
Me,SnMe,SnSiMe3, respectively, is reasonable when compared with the corre- 
sponding chemical shifts of Me&&Me, [9] and Me,SnMe,SnSnMe, [9]. The 
Me,& of Me,SnMe,SnLi could not be detected in the spectra of the decompo- 
sition mixture, since accumulation times longer than 30 min were not allowed 
in order to follow the decomposition process at intervals. However, the Me&z 
of Me3SnMe,SnSiMe3 was observed at -196.5 ppm. The assignment of the 
peak at -196.5 ppm to the Me,Sn is reasonable when compared with that of 
Me,SnMe,SnSnMe, at -261.7 ppm 191. In addition, the difference of the chem- 
ical shifts of 65.2 ppm due to replacement of &Me, by SiMe, in Me,SnMe,Srr- 
R corresponds to the similar lower field shift of 57.0 ppm in the pair of 
(Me,Sn),SnSnMe, (-805.3 ppm) and (Me$n),SnSiMe, (-748.3 ppm). 

Treatment of (Me,Sn),SnLi l 3THF with Me&iCl 
(Me,Sn)$nLi- 3THF was prepared by evaporation of THF from a Me,SnLi 

solution in THF [3]. The “‘Sn NMR spectrum showed two peaks at -98.0 and 
-1062.9 ppm (lJ(xlgSn--‘lg Sn) = 5493 Hz, 2J(1’gSn--‘1gSn) = 952 Hz) [7]. To 
the solution was added MesSiCl at -10°C and the llgSn NMR spectrum of the 
mixture was measured. The spectrum displayed several peaks assignable to 
(Me,Sn),SnSiMe, (at -89.6 ppm, Me&z, and -748.3 ppm, Sn), (Me,Sn),Sn (at 
-80.3 ppm, Me&z, and -805.1 ppm, Sn) [17], Me,SnSnMe, (at -108.7 ppm) 
191, Me,SnSiMe, (at -125.1 ppm) [8] and unidentified peak at -99.4 ppm. 
The integral ratio of “‘Sn in the above products was 1 I 1: 0.2 I 0.2 I 0.3, respec- 
tively. The yield of (Me,Sn),SnSiMe, was low, as reported previously [3]_ 

Treatment of the E&SnLi-Et3SnSnEt3 system with Me,SiCl 
To each of the two mixtures, one containing 271.0 mg (0.65 mmol) of 

Et&nSnEtrJ and 76.0 mg (0.22 mmol) of Bu,Sn (standard), and the other 121.4 
mg (0.30 mmol) of Et,SnSnEt, and 48.6 mg (0.14 mmol) of Bu&r, was added 
a 0.6 ml portion of a 1 M Et$nLi solution, ([Et,SnLi]/[Et3SnSnEt3] = 1.0 and 
2.0 respectively). Aliquots of the each mixture were treated with Me,SiCl at 
-10°C after 0.1,1.5,2.75 and 4.0 h, and analyzed by GLC. The rate constant 
(k,) was determined to be 1.3 X 10e3 min-’ (Table 2). 

Treatment of the Bu3SnLi-Bu,SnSnBu3 system with Me,SiCl 
A mixture with the ratio r = [Bu,SnLi]/[Bu,SnSnBu,] = 1.0 was prepared 

by the addition of 0.8 ml of a 1 M Bu,SnLi solution to 475.6 mg (0.82 mmol) 
of Bu,SnSnBu, and 28.4 mg (O-12 mmol) of EtaSn (standard). Another mixture 
with r = l/3 was prepared similarly. Aliquots of the each mixture were treated 
with Me,SiCl after 0.1,0.75,1.5,2.5,3.5, and 4.5 h, and analyzed by GLC. 
The constant (k,) was determined to be 2.8 X 10m3 min-’ (Table 2). 
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