
c27 

Journal of Organometallic Chemistry, 193 (1980) C27-C29 
o Elsevier Sequoia S.A., Lausanne - Printed in The Netherlands 

Prelhinary communication 

COMPETITION BETWEEN INSERTION OF SULFUR DIOXIDE INTO THE 
METHYL- OR PHENYL-TRANSITION METAL BOND 

RICHARD J. PUDDEPHATI’ and MARIA A. STALTERI 

Department of Chemistry, The Uniuersity of Western Ontario, London, Ontario N6A 5Bi’ 
(Canada) 

(Received February 22nd, 1980) 

The first competition experiments between insertion of an unsaturated 
reagent into the methyl- or phenyl-transition metal bond are reported. For 
methyl(phenyl)-platinum(I1) or -gold(III) derivatives insertion of SOz- into the 
methyl-metal bond always occurs, usually with retention of stereochemistry a:; 
the metal, and this is the opposite of the trend found for alkyl(ary1) derivatives 
of main group metals. 

The insertion of unsaturated reagents into alkyl-transition metal bonds is of 
great significance in catalysis and considerable effort has been made to under- 
stand the mechanisms involved. Sulfur dioxide insertions have been studied in 
great detail for coordinatively saturated complexes such as [ (q’-&Hs)LL’FeR] 
(L, L’ = PPh3 or CO). When R = alkyl, the reactions occur primarily with in- 
version of stereochemistry at carbon but retention at the metal, and a mecha- 
nism involving electrophilic attack by SO2 at the backside of R has been pro- 
posed (A), but when R = aryl, a Wheland-type intermediate (B) is proposed 
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For coordinatively unsaturated metal complexes, an alternative mechanism is 
possible in which SO2 coordinates to the metal followed by migration of the 
alkyl or aryl group to the coordinated SO2 to give the insertion product [l, 31. 

It has been argued that mechanistic information can be obtained by study of 
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More complex reactions were observed between SO, and gold(III) complexes 
with triphenylphosphine as ligand. Thus at room temperature cis- [AuMe,Ph- 
(PPh,)] with SO2 gave toluene and [Au(S0,Me)(PPh3)] as the major products, 
and intermediate gold(II1) species were detected by low temperature ‘H and 
31P NMR studies. Details of these reaction will be reported later, but it is clear 
that SO, inserts into the methyl-gold bond and that the initial products under- 
go reductive elimination of toluene. 

The observation that retention of stereochemistry at the metal is generally 
observed during SO, insertion is most readily interpreted in terms of the mecha- 
nism involving coordination of SO2 followed by migration of the methyl group 
but, since 14electron d8 complexes are expected to be T-shaped [6], it is also 
possible that intermediate ion pairs such as [PtPh(PMePh2)2]+ MeSO*- could be 
formed and then combine before stereochemical change at the metal can occur. 
Of greatest interest is the observation that SO2 reacts with cis-[AuMe*PhL] 
(L = PMe3 or PPh3) at the methyl-gold bond, whereas simple electrophiles such 
as HCl or HgClz react by cleaving the phenyl-gold bond [4]. In reactions of 
SO, with main group metal derivatives, Me,Ph,_,Sn, where electrophilic attack 
by SO2 at carbon is strongly indicated, the phenyl-tin bond is always cleaved 
preferentially [ 71. We conclude that in insertion of SO2 into methyl-platinum(Ii) 
or methyl-gold(III) bonds, the SO, is not acting as a simple electrophilic reagent. 
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