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Alkyltiuziuc halides have recently been proposed as intermediates in the re- 
action of alkyltin chlorides with metallic zinc in triethylamiue solution’. This com- 

munication reports some results of our study of the chemistry of organotinzinc 
derivatives. 

In the presence of the strongly chelating agents TMED* and Bipy* PhsSnCl 
reacts with zinc-copper couple (prepared according to I_e Goff2) in refluxing THF with 
formation of PhsSnz (isolated in 60-80% yield): 

2 PhsSnCl + Zn/Cu $$$ PhsSn-SnPhs + ZnCls .TMED (1) 

However, in the absence of TMED or Bipy the products of this reaction are Ph,Sn 
(isolated in 7598% yield) and metallic tin: 

4 Phs SnCl + 2 Zn/Cu - TBF 3 Ph4Sn + Sn + 2 Z&la (2) 

The latter reaction if carried out in the presence of proton donors (e.g. MeOH, H,O) af- 
fords benzene (90% yield as shown by GLC) and metallic tin: 

Ph3SnCl C Zn/Cu a3 CsHd f Sn + ClZnOMe (3) 

These different results may be explained by taking into account the influence of ap- 
propriate coordinating ligands on the chemical reactivity of PhsSnZnCl, the primary 
intermediate in reactions l-3. 

In an earlier communication we have reported the synthesis of the complex 

* N,N,N’,N’-Tetramethylethylenediambe 
* 2,2’-Bipyridyl 
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F’h3SnZnCl-TMED? This complex forms PheSn-SnPh, upon reaction with Phs SnCl 
in THF, Ph,Sn being formed in trace amounts only: 

Phs SnZnCl -TMED + Phs SnCl- THF PhsSn-SnPhs + ZnCls -TMED 

Uncomplexed PhsSnZnCl has been obtained by the reaction of EtZnCl with 
PhsSnH in Et,0 followed by removal of Et,0 at 80” for 6 h at lo4 mm as a yellow- 
coloured solid (Found:‘H, 3,43; Cl, 7,96; Sn, 26,7; Zn, 14,8%. Calcd. for C, sH1 sClSnZn, 
m-w. 450.9: H, 3,58; Cl, 7,86; Sn, 26,33; Zn, 14,50%) which decomposes at - 100”. 
In boiling benzene dimeric association is observed (Found: m.w_ 873. Calcd. for dimer: 
m_w_ 901.8). 

Contrary to the TMED complex this compound affords exclusively Ph,Sn 
(isolated in 88% yield) upon reaction with PhsSnCl. Benzene is formed upon reaction 
with methanol or water (THF solution): 

Phs SnZnCl + Phs SnCl s Ph, Sn + [Ph, Sn] (4) 

THF 
PhsSnZnCl p &He + [Ph,Sn] 

MeOH or Hz0 

PhsSnZnCl prepared in situ by hydrostannolysis of EtZnCl with PhsSnH in THF solu- 
tion affords the same products with Phs SnCl, MeOH or H2 0. 

The formation of [PhsSn) in these reactions has been confirmed by the forma- 
tion of Ph,SnMe, upon reaction with I2 [after removal of Ph4Sn by filtration (4) and 
removal of volatiles (5)], followed by reaction with MeMgI in EtsO. The resulting 
mixture of phenyhnethyltins was analyzed using NMR spectroscopy. E.g. treatment in 
this way of [Ph2 Sn] formed in reaction (4) afforded PhSnMe, [6(CH,) 0.27 ppm] , 
PhlSnMe2 [ij(CHs) 0.47 ppm] and PhSnMe, [6(CHs), 0.67 ppm, CX ref. 41 in 13.0, 
70.5 and 16.5% yield, respectively. 

The nature of the products formed in the reactions of preformed 
PhsSnZnCl-TMED and in situ formed Ph,SnZnCl in THF suggests that in the latter 
compound a phenyl group has migrated from tin to zinc fully analogous to the 
recently reported 1,2-phenyl shift from tin to magnesium occurring upon removal of 
the complexing ligand from the EtsN- or EtsO-complex of PheSnMgBr’. The iatter 
unsolvated complex has been formulated as ‘: 

However, the similarity of the phenyl NMR patterns of dimeric Ph, Al (which contains 
bridging phenyl groups’) in CeDe and of PhsSnZnCl in THF on one hand, and of 
monomeric6 Phs Al-Et, 0 in CsD6 and of Phs SnZnCl-TMED in THF on the other hand 
might be taken to indicate that a bridging rather than a fully transferred phenyl group 
is present in PhsSnZnCl dissolved in THF. Recent NMR spectroscopic studies show that 
phenyl groups may act as highly effective bridges between aluminium atoms’. As 
evidenced by the formation of PbSn (4) and benzene (5) complete migration of the 
phenyl group from tin to zinc must have occurred in these reactions. 
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Upon addition of TMED to a solution of yellow-coloured PhsSnZnCI in THF 
very slow conversion (6-8 days) into white Ph,SnZnCl~TMED occurs. Subsequent 
reaction with Phs SnCI again ‘affords exclusively Ph,Sn-SnPh, . Apparently, phenyl 
groups are again bound to tin exclusively, the TMED ligand occupying the vacant 
coordination positions of the zinc atom. 

The products isolated in reactions (2) and (3) can now be accounted for as 
follows: 

(2): PhsSnCl + Zn/Cu + Ph3SnZnCl * Ph, Sn-PhZnCl Ph3SnC~ [Phz Sn] + Ph4Sn 

[PhaSn] + ZnClz * [PhSnCi] + PhZnCI Ph3SnQ> Ph4Sn 

i 
Zn 

Sn + PhZnCl Ph,SnC1_ Ph,Sn 

(3): 
MeOH 

Ph,SnCl + Zn/Cu + Ph3SnZnCl + Phs Sn-PhZnC1 - l%Sn] + C6H6 

+ ClZnOMe 

fPh,Sn] + ClZnOMe =+ PhZnOMe + [PhSnCl] Z”-PhZnCl + Sn 

I MeOH 

C6H6 

J 
MeOH 

C6H6 

The reaction of PhSnC13 or PhzSnClz with Zn/Cu in THF at 20” for several 
days, likewise, affords Ph&n. Ph3SnC1 is an intermediate as shown by thin layer 
chromatography. If Zn in stead of Zn/Cu is used Ph,SnCl is the final product. 
Apparently in all these reactions 1,2-phenyl shifts take place from tin to zinc in inter- 
mediately-formed organotin-zinc derivatives. 

The reaction of Me3SnCl with Zn/Cu in reffuxing THF affords Me,Sn (isolated 
in 90% yield) and Sn. In the presence of methanol methane is formed quantitatively: 

4 Me,SnCl f Zn/Cu F THF 3 Me,Sn + Sn + 2 ZnCla (6) 

Me&Cl + Zn/Cu s 3 CH4 + Sn + ZnClz (7) 

The occurrence of 1,2-methyl shifts may account for the formation of these products_ 
Strongly chelating agents do influence the product composition, although not as 
markedly as for the reaction of Ph3SnCl with Zn/Cu_ The presence of TMED and Bipy 
resulted in a Me&/MeeSna ratio of 15 and 0.7 respectively. 
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