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Summary 

Dicyclopentadienyltin, tin dimethoxide and tin bis(acetylacetonate) 
undergo oxidative addition reactions with diphenyl disulphide, diethyl acetylene- 
dicarboxylate and with organic halides, while dicyclopentadienyltin reacts with 
organotin(IV) halides to give mixed alkylcyclopentadienyltin(IV) halides. 

Little is known about reactions of organotin(I1) and organic tin(I1) 

compounds (cf. ref. 2-4). As part of a study of tin(H) chemistry we have 
investigated some oxidative addition reactions of dicyclopentadienyltin, 
(C, H5 )z Sn, tin dirnethoxide, Sn(OMe)z, and tin bis(acetylacetonate), Sn( acac), 

151. 
Tin(I1) ctimpounds react smoothly at room temperature with diphenyl di- 

sulphide to give the corresponding tin(IV) products: 

SnX, + PhSSPh 4 SX&(SP~)~ f SnX,(SPh) + SnX(SPh), 

X = e.g. C5H5, OMe, SPh 

Reaction of Sn(acac), with chlorine affords cis-dichlorobis(acetylacetonato)- 
tin(W) which has been previously prepared from SnCl., and acetylacetone [6]. 
Very recently the carbenoid insertion reaction of ( C5 H, )2 Sn with halogens 
leading to (C, H5 )z SnHalz has been reported [ 71. However, this reaction is more 
complicated, as we have demonstrated the transient formation of (C, H5 )3SnI, 
&H,SnI and C,H, Sn13 upon addition of It to a (CgH5)2Sn solution at room 
temperature: 

(C5H,),SnL(CSHS)2SnIIL (C, (CSHg)3SnI + CSHSSnI 

I2 

(Cs HS )3Sd i 
C5 HS SnI, 



Cl4 

Divalent germanium species react readily with unsaturated compounds, such 
as 2,3-dimethyl-1,3-butadiene [ 83. Although (C, H5 )zSn and Sn(OMe), fail to 
react with 2,3dimethyl-1,3-butadiene or with cis,cis-1,3,5-hexatriene, these 
compounds and Sn(acac)2 react readily with diethyl azodicarboxylate and 
diethyl acetylenedicarboxylate: - 

SnX, + EtOOC-FC-COOEt + EtOOC COOEt 

i 1 

- &c: 

L X,$n- n 

X = C5 H5, OMe, acac 

The molecular weights of these products, which are soluble in benzene, point to 
the presence of six-, nine-, and higher-membered rings. Recently, the reaction of 
SnC12 with diethyl acetylenedicarboxylate has been reported to give a six- 
membered ring structure, but molecular weight data were not given 191. 

Sn(acac)t and (C, H, )2 Sn react at room temperature with reactive organic 
halides, such as methyl iodide, ally1 bromide and benzyl bromide, with the 
formation of the corresponding tin(IV) products: 

Sn(zcac)* + RX + RSn(acac),X 

R = Me, allyl, benzyl 

The reaction of (C5H,),Sn with methyl iodide in benzene solution at room 
temperature in daylight initially gives rise to the formation of a precipitate of 
C5 H5 SnI. Upon completion only Me(C, H5 )2 SnI (> 90%) is present, suggesting the 
following reaction scheme (cf. ref. 7): 

(C5Hs)2Sn + Me1 + Me(C,HS)2SnI :CsHs)zSn7 Me(C,H,),Sn + C5H5SnI J 
A Me1 

Me(C5 Hs )3Sn 
I 

Me( C5 H5 )Sn& 

.(C, H5 )Z Sn readily undergoes exchange reactions with alkyltin(IV) halides 
leading to aikylcyclopentadienyItin(IV) halides and cyclopentadienyltin(I1) 
chloride [4] or SnCl,, e.g.: 

(C, H, )z Sn + Me, SnC17 -+ Met(CgH5 )SnCl + C5HsSnCl 4 

(C, H5 )Z Sn + 2 MeSnCl, + 2 Me(C,H, )&-iCl, + SnCl, J 

Reaction of (C, H5 )Z Sn with reactive carbonyl compounds does not involve 
oxidative addition. Instead, addition of the tin-carbon bond to the carbon- 
oxygen double bond takes place with formation of a tin(I1) alkoxide: 

(C5H5),Sn + 2 PhCHO + (C5H5T-O)2Sn 

Ph 



TABLE 1 

PMR-DATA = OF SOME CYCLOPENTADIENYLTIN(IV) COMPOUNDS 

6 h (C,H,) J= 6 h (C,H,) J= 6 b(C,H,) J= 

n=l ?I=1 n=2 n=2 n=3 n=3 

CC, H, ),SntSPh),-, 5.87 33.8135.4 5.90 31.0132.5 5.92 28.8130.0 
(C, H, I,SnI,-, 6.32 44.5146.5 6.17 355137.1 6.06 30.2131.5 
M&C, H, ISnI, 6.26 37.7139.4 
Me(C, H, )a SnI 6.15 29.9/31.2 
Me(C, H, )SnCI, 6.36 41.9143.8 
Me,(C,H,lSnCl 6.02 d 29 d 
Me(C, H, l1 SnCl 6.13 31-Z/32.6 

n CDCl, solution. b Downfield from TMS. ’ J(“‘Sn-C5 H, 1 and J(“9 Sri-C, H, I. respectively. d C, H, 
solution. 

In this respect (C, H5 )z Sn resembles allyltin(IV) [lo] and or-functionally 
substituted organotin compounds [ll] , which, likewise, readily add to the 
carbonyl function. 

PMR data of some of the new compounds reported are given in Table 1. 
A detailed account of this work including Mbssbauer and PMR data will be 

published shortly. 

Acknowledgement 

Financial support by the International Tin Research Council, London, is 
gratefully acknowledged. 

References 

1 G.J.M. van der Kerk. Conf. on Horizons in Organometalhc Chemistry. organized by the New York 
Academy of Sciences, New York, August 21,1973; E.J. Btdten. 18. Deutscher Zinntag. D;isseldorf. 
November 15.1973. 

2 P.G. Harrison and J.J. Zuckerman. Chem. Commun.. (1969) 321; Inorg. Nucl. Chem. Lett., 5 (13EG\ 
545. 

3 P.G. Harrison and S.R. Stobart. Inorg. Chim. Acta. 7 (1973) 306; J. Chem. Sot. Dalton. (1973) 940. 
4 K.D. Bos. E.J. BuIten and J.G. Noltes. J. Organometal. Chem.. 39 (1972) C52. 
5 K.D. Bos. H.A. Budding. E.J. BuIten and J.G. Noltes. Inorg. Nucl. Chem. Lett.. 9 (1973) 961. 
6 J.A.S. Smith and E.J. WiIkins. Chem. Commun.. (1965) 381; J. Chem. Sot. A. (1966) 1749. 
7 H.J. Albert and II. Schriier. J. Organometal. Chem.. 60 (1973) C6. 
8 M_ Lesbre. P. MazeroIIes and J. Satge. The organic compounds of germanium. Interscience. London, 

1971. 
9 P.G. Harrison. Inorg. Nucl. Chem. L&t., 8 (1972) 555. 

10 K. Kijnig and W.P. Neumann. Tetrahedron L&t.. 6 (1967) 495. 
11 J.G. N&es. F. Verbeek and H.M.J.C. Creemers. Organometal. Chem. Syn.. 1 (1970/1971) 57. 


