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SUMMARY 

Methyltin halides give solid molecular complexes with the organic solvents 
normally employed in organometallic chemistry. Me,SnBr gives complexes of the 
type MesSnBr-L with monodentate ligands (Py, DMSO, DMF, HMPT) and com- 

plexes of the type 2MeaSnBr.L with bidentate ligands (dioxane, TMED). 
Me,SnHal,, MeSnHal, and SnHal, give complexes containing either two 

monodentate ligands or one bidentate ligand. 

INTRODUCTION 

It is well known’ that the rates and mechanisms of reactions of organotin 
compounds depend to a significant extent on the solvent in which the reactions occur. 
The effect of the solvent upon the kinetics and mechanisms of reactions of organqtin 
compounds has been explained by assuming that nucleophilic solvent molecules 
form complexes with organotin molecules during the transition state of the reaction2. 
At present, however, itis not possible to extend this explanation of solvent effects to 
include alI organotin compounds since quantitative studies in this field are quite 
rare. 

An investigation of the effect of the solvent upon the reactivity of organotin 
compounds is at present being made in our laboratory and we have shown that 
organotin compounds can form solid molecular complexes with organic solvents 
of the type employed for organometallic reactions in a similar manner to that known 
for other electron donors3. This paper deals with the synthesis and identification of 
solid molecular complexes of methyltin halides or tin tetrahalides with a number of 
organic solvents. Nuclear quadrupole resonance and Miissbauer spectroscopic 
studies of the electronic structure and the geometry of the complexes will be the sub- 
ject of the ensuing papers of this series4v5. 

*For Part I see reT. 1. 
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RESULTS AND DISCUSSION 
: 

f...$lolecqlar conqdexes of the ty&. Me&@--L and 2Me&Br- L. 
CornpI&% of.Me,SnBr with monodentate- figands such a+ pyri&e, HMPT, 

DMSd and DMF were jy&hesised -by the addition of the necessary amount of the 
donor to t&e or@anqmetal& compound dissolved in ligrqin; An exothermal reaction 
.&curred in each case. After 2-3 h white crystals were formed which were filtered, 
washed with pentafie and dried in vacua. 

Cdniplexes containing bidentate ligands (dioxane, TMED) were synthesised 
in a sir&r manner. Their composition was 2/l, in other words one bidentate .Jigand 
was bound to tw0 molecules of Me,SnBr, irrespective of the ratio (2/l or l/l) of the 
initial components. Elemental analyses 2nd melting points of the coqpounds are 
listed in Table i. 

TABLE I 

MOLECULAR COMPLEXES OF Me,SnBr 

Complexes Map. 
CC) 

Anol~sis,found (c&d.) (%) 

c H N 

Me$hBr- Py 66-68 
Me,SnBr-HMFT 72-75 (dec.) 
Me,SnBr-DMSO 63-64 
Me,SnBr- DMF 30-31 
ZMe,SnBr*dioxane 37-38 
ZMe,SnBr.TMED 77-78 (dec.) 

29.9j29.7) 

26.1(25.5) 
19.3(18.6) 
22.8 (22_7) 
20.7(20.8) 
23.4(23.8) 

4.4(4.4) 4.1(4.3) 

6.6 (6.4) 10.1(9.9) 
4.7 (4.7) 

5.4(W) 4.2 (4.4) 
4.5 (4.5) 
5.4(5.6) 4.5 (4.6) 

II. Molecular complexes of the type Me,SnHal,-2L (Hal=Cl, Br) 
These. were obtained by adding the calculated (l/2) amount of the donor to 

dimethyltin dihalides dissolved in hot benzene. The mixture was cooled to room 
temperature, left for 8-10 h when white crystals were formed which were filtered, 
washed with benzene, then with hexane and dried in uacuo. Melting points and ele- 
mental analyses of the complexes are listed in Table 2. All these complexes are readily 
crystallised from benzene. 

A similar procedure gave the dioxane complexes whose composition was 
close to l/l irrespective of the ratio of the initial components (l/l or l/2). CompIexes 
prepared in this way were Me,SnCl,-dioxane (Found: C, 23.4;.H, 4.3. C,H,,Cl,O,- 
Sn calcd.: C, 23.4, H, 4.6 “/ and Me&i&, -0.8 dioxane (Found: C, 16.5; H, 3.4. 
Calcd. : C, 16.5; H, 3.3 % ). The bidentate nature of dioxane suggesti that complexes 
containing this ligand might form oligomeric chains, a daerence in the terminal units 
being responsible for the uncertain stoichiometry and diffuse melting points (92~100” 
for Me,SnCi, vdioxane, 70-74O for Me,SnBr, -0.8 dioxane) observed_ 

III. Molecular complexes of the type MeSnHa13 - 2L (Hal= Cl, Br) 
Solid complexes of methyltin trihalides with pyridine, HMPT, DMSO Ad 

DMF have been synthesised. The elemental analyses and melting points are listed in 
Table 3. 
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-itiLE 2. 

MOLECULAk COMPLEXES OF h$e,SnH& (Hal=Cl, Br) 

Complexes M.p: AnuZysis,fiund (caLf.)~( “/,) 

ec, -c 
H N Hal 

Me,SnCl;.2qP 158-160 (dec-) 
Me,SnBr,-2P$ 164-166 (dec.) 
Me$nCI,-2HMFT 122-123 
Me,SnBr2..2HMPT 142-143 

Me,SnCI,.ZDMSO 112-113 
Me$kBr,-2DMSO” 121-122 
Me,SnCl,-2DMFE 85-86 
Me,SnBr, - 2DMFf 69-7 1 

37.9(38-l) 4.4(4.3) 7.1(7.4) .18.6(18.5) 
30.9 (30.9) 3.4(3.4) 6.0 (6.0) 34.2(34.2). 
29.1(29-l) 7.5(7.8) 14.8(14_5) 12.2(12.3) 
25.2(25.2) 6.2(6.3) 123(12.6) 23.3 (24.0) 
19.3(19.2) 4.8 (4.8) 18.5(18.8) 
15.4(15.5) 4.0(3.9) 34.1(34.4) 
26.2(26.3) 5.6(5.5) 7.2(7.6) 18.9(19.3) 
21.2(21.3) 4.3 (4.4) 6.1(6.2) 35.1(35.1) 

a Ref. 6, m.p. 163’, *Ref. 6, m.p. 173’. ‘Ref. 7, m.p. 1130. dRef. 9, m.p. 119-120”. ‘Ref. 8, m.p. W-85.5”. 
1 Ref. 8, m-p. 68.0-70.5”. 

TABLE 3 

MOLECULAR COMPLEXES OF Me&Hal, (Hal=Cl, Br) 

Complexes M.p. 

t-C) 

Analysis, found (c&d.) (%) 

C H N Hal 

MeSnCl, -2Py 150 (subl.) 
MeSnBr,-2Py“ 200 (subl.) 
MeSnCl,-2HMPT > 160 (dec) 

MeSnBr,.2HMPT > 16O(dec.) 
MeSnCl,-2DMSOb > 150(dec.) . 
MeSnBr, -2DMS0 > 156 (dec.) 
MeSnCl,*,DMF >llO(dec.) 
MeSnBr,.ZDMF 70-72 (dec.) 

34.0(34.0) 
24.6(24.8) 
26.4(26.5) 
21.3(21.3) 
15.5(15.5) 
11_4(11.3) 
22.3 (22.3) 
16.2(16.2) 

3.6(3.4) 
2.4(2.5) 
6.8 (6.7) 
5.0(5.4) 
3.9(3.9) 
2.9(2.8) 
4.5 (4.6) 
3.4(3.3) 

7.2 (7.2) 27.0 (27.4) 
5.3(5.3) 45.4(45.1) 

14.5(14.3) 17.8(18.1) 
12.2(11.6) 32.4(32.7) 

27.1(27.6) 
45.3 (45.2) 

7.2(7.4) 27X(28.3) 
5.3 (5.4) 46.3 (46.1) 

u Ref. 6, m.p. 2OP. * Ref. 7, m.p. 179. 

- 

For volatile complexes containing Py, HMPT, and DMSO, melting points were 
measured in sealed capillaries. 

The complexes MeSnHal,*2Py were synthesised by mixing MeSnHal, 
dissolved in benzene with the calculated amounts of pyridine. A white amorphous 
precipitate was formed instantaneously, the reaction being exothermal (as demon- 
strated by the effervescence of the solvent)_ The precipitate was filtered, washed with 
benzene, then with hexane and dried in uucuo. These complexes could not be crystal- 
lised, however, but .were radily sublimed in zxzcuo at 10&l lo”_ 

The complexes MeSnHal, - 2HMPT and MeSnHals - 2DMS0 were obtained 
in a similar manner, the former complex being recrystallised from benzene, while the 
the latter was recrystallised from ethanol. Recrystallisation from ethanol was cumber- 
some. 



TABLE 4 

MOLECULAR COMPLEXES OF SnHal, (Hal=Br, I) 

Comptexes M.p. (dec.) AmtystsJixmd (cdcd.) (%) 

i-c, 
c H N 

SnBr,-2Py 
SnBr.,*ZHMI’T 
SnBr,-2DMSO” 
SnBr,*2THF 
SnBr,.dioxane 
SnBr,*DME 
SnI, - X-IMPT 
SnI,-2Py 

> 270 
,185 
172-173 
13Q-132 
140-143 
1.50-l 52 
> a5 
>I80 

20.1(20.1) 1.9(1.7) 

18.2Q8.1) 4.5(4.6) 

8.1(8.1) 2.0(2.1) 

16.3(16.3) 3.0(2.8) 
9.1(9.1) 1.7(1.7) 
9.4(9.1) 1.8(1.9) 

14.7(14.6) 3.7 (3.7) 
lYl(15.3) lS(1.3) 

4.6(4.7) 

11.2(10.5) 

a.0 (as) 
3.1(3.6) 

a Ref..9, melts above 219 (dec). 

Syntheses of niethyltin halides. Purification of solvents 
Me&y&in halides were synthesised using known procedures:. Me,SnBr*a, 

m-p. 26-27” (ht. I1 27”); MezSnBrz”, m.p. 76-77’ (ht. 74O); MezSnCl,, cf. the syn- 
t?3eG.5 d k&S-nBr2’2, m-p. Pc26-1w (W3 lcv}; MesBa, zm4-3 Me~.l,-14, jlhp 
5344 and 50-5ll’, respectively (lit. 655 and 51-52O). A commercial sample of 
Sn3r4 was purified by distillation, b-p. 2020, while a commercial sample of SnI, 
c@rsre for Zsna~ parity g-r&e) WXs IIs& tmcmmge& 

: The soh~~ts were purif+kI using standard techniques’?. Pyridine was puriikd 
+&aE&- ‘t&-k kj?.%?tien 66 paler- pe&I-er&* b.p, 3IS.P ; _?~,??~~,N’-kW- 
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