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Summary.- The selective, catalytic conversion of eethylcyclohexane into methylene- 
cyclohexane at IOO"C, and of n-hexane into l-hexene at 45PC, has been 
effected using bis(triisoprapylphosphine)iridiun pentahydride and an olefin 
(neohexenel as a hydrogen acceptor; with this system, approximate relative 
reactivities of C-H bonds in saturated hydrocarbons are: set-alkyl-H, 1; iso-alkyl-H, 
8; n-alkyl-H, MO. 

The hOmOgeneD!JS catalytic functionrlisation of saturated hydrocarbons has been carried out 

using soluble transition metal systems (e,q*, iron and manganese porphyrins)' which 

catalyse radical reactions and lead to preferential attack upon the weakest C-H bonds in the 

substrate (i.e., at methine and methylene groups rather than methyl groups). Here we 

report that the bis(triisopropylphosphine)iridium pentahydride system, which we have 

previously found to catalyse the conversion of cycle-octane into cyclo-octene,2 effects 

the selective, catalytic functionalisation of saturated hydrocarbons at methyl groups, 

i.e., it preferentially attacks the strongest C-H bonds.3 This system appears to 

involve as its key step the insertion of a coordinatively unsaturated intermediate into a C-H 

bond of the sub6trate.s 
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Scheme. Yields and proportions of olefins formed from nethylcyclohexane, L 
(1.6 mH1, and 2 (30 mhl; the reaction at 150°C was done in a sealed tube. 
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The products obtained when nethylcyclohexane was treated with the pentahydride L(1.6 

RIM) in the presence of neohexene 2 (30 mtl) as a hydrogen acceptor4 are shown in the 

Scheme. It is apparent that preferential (kinetic) attack occurs at the methyl group, 

affording methylenecyclohexane, and that this is subsequently slowly isomerised (by Lor 

one of its decomposition products). Similarly, the kinetic product formed from n-hexane at 

45°C was i-hexene;= this olefin, which constituted 78% of the mixture of hexenes 

obtained after 5 min (0.3 catalytic turnovers), underwent subsequent rapid isomerisation to a 

mixture of cis- and trans-Z-hexene. Extrapolation to t = 0 of the results in the 

Scheme shows that the kinetic mixture of olefins formed from methylcyclohexane contains at 

least 75% of methylenecyclohexanef similar (less precise) extrapolation indicates that the 

kinetic mixture of olefins formed from n-hexane contains ) 90% of l-hexene. 

We have also done some competition experiments with various mixtures of cyclohexane (which 

gives cyclohexene), methylcyclohexane and n-hexane. The results of these experiments, combined 

with the results mentioned above, have allowed us to calculate approximate relative 

reactivities of this iridiun hydride system towards various types of C-H bonds. They are: 

set-alkyl-H (CH, in cyclohexane), 1; iso-alkyl-H (CHa in methylcyclohexane), 8; and 

n-alkyl-H (CH, in n-hexane), >60. 

The selective, catalytic functionalisation of methyl groups in saturated hydrocarbons does 

not appear to have been achieved previously. Such a catalytic reaction, if it were developed, 

might constitute a useful processf long-chain n-alkanes, for example, comprise many very 

similar methylene groups which are difficult to attack selectively, but only one pair of 

equivalent methyl groups,' 
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