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The compound RhMeC1,CO(PPh,)z reductively eliminates methyl chloride in 
a first order, intramolecular process with an activation energy of 95.0 kJ mol-’ . 
In the presence of free triphenylphosphine, SN~ attack on the methyl group by 
the phosphine occurs, yielding PMePh,+Cl- and &ens-RhClCO(PPh,), . 

Although oxidative addition reactions of alkyl, aryl and vinyl halides to d* 

and d’O transition metal systems have been much studied in recent years [1 J , 
relatively little is known mechanistically about the reverse reactions, reductive 
eliminations. Thus while Stille et al_ have reported some kinetic [2] and stereo- 
chemical [3,4] data which pertain to the reductive elimination of arylic and 
benzylic halides from rhodium(II1); most work in this area seems to be con- 
cerned with reductive elimination of alkanes from, for instance, osmium(H) [5], 
platinum(II, IV) [6--S] and goId(III) [S-11]. 

During previous studies of the decarbonylation of acetyl chloride by RhCl(PPh& 
[12,13], we have noted the facile reductive elimination of methyl chloride from 
RhMeCl,CO(PPh,), (A) (eq. 1). 
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As this reaction occurs over a convenient range of temperatures, the oppor- 
tunity was presented of studying it kinetically with a view to possibly obtaining 
mechanistic information. The effort would be worthwhile, both in view of the 
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mation must involve direct nucleophilic attack by the phosphine on the methyl 
carbon atom, a rhodium(I) species being the leaving group (eq. 2). 

While coordinated olefin [14] and dienyl [14,15] ligands are known to under- 
go nucleophilic attack by tertiary phosphines, the reaction is unknown for co- 
ordinated alkyl groups. However, there are reports of somewhat similar substitu- 
tion reactions, of presumably SN2 character, in which halide ion attacks 
“activated” alkyl groups in cationic complexes. Thus halide ions attack the 
a-carbon atoms of the compounds [alkylCo(dioximato), L] + [ 161 and 
[~5-C,H,Fe(CO)ZbenzylJ +* to give the alkyl halides, with inversion of configura- 
tion, and a metal complex in a lower oxidation state. On the other hand, the 
methyl group of the neutral compound, A, is presumably activated only by the 
strongly electrophilic rhodium(III), suggesting that such reactions may be rather 
general**. 

The results reported herein may have relevance to similar studies with aryl- 
and benzyl-rhodium systems [Z]. As mentioned above, the values of kl ‘and Ea 
for the methyl systems are comparable with those reported for the aryl and 
benzyl compounds. An apparently complicating factor with the latter two, how- 
ever, was that added triphenylphosphine had a marked retarding effect on the re- 
ductive elimination of chlorobenzene from the aryl complex, but no effect on 
the rate of reductive elimination of benzyl chloride from the benzyl analogue. It 
now seems possible that prior dissociation of phosphine is a common feature of 
reductive elimination reactions in this rhodium system. If, as seems likely, a 
benzyl group coordinated to rhodium(II1) can also undergo nucleophilic at.tack 
by triphenylphosphine, then it is possible that the rate of decomposition of the 
benzyl compound, like that of A, may be unaffected by free phosphine under 
certain conditions because of a balancing of the two decomposition paths. 

Dissociation of neutral ligands is now recognized as a common feature in re- 
ductive elimination reactions yielding hydrocarbons [ 6,7,9,10 J . Interestingly, a 
recent report has shown that dissociation of tertiary phosphine also occurs prior 
to oxidative addition of aryl halides to iridium(I) compounds [ 181; the sugges- 
tion was made that earlier kinetic studies on similar oxidative addition reactions 
should be re-evaluated for the possible effects of added neutral ligands. 
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