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When heated with some organic compounds, the triphenylphosphine ligand. 
of RuH,(PPh,),, RhH(PPh&, RuC12(PPh3)3, and RhCl(PPh,), were hydro- 
genolyzed almost completely to benzene and those of PtCl,(PPh,),, Pt(PPh&, 
and PdCl,(PPh,), underwent this conversion to a considerable extent. In the 
reaction of RuH,(PPh,), in pyrrolidine the amount of the benzene formed was 
about three times as much as that of the triphenylphosphine consumed. 
Biphenyl was detected in the reaction of the Rurr-species. In the hydrogen 
transfer from 2-propanol and 2-propanol-d, no primary kinetic isotope effect 
was observed, and the cleavage and oxidative addition of P-C bonds of phos- 
phine ligands was inferred to be the rate-determining step of the reaction_ 

Introduction 

During investigations of hydrogen transfer between organic compcunds, we 
found that a considerable amount of benzene was formed when triphenylphos- 
phine complexes of transition metals were heated with hydrogen donors in the 
absence of appropriate hydrogen acceptors. It seemed worthwhile to study 
such transfer hydrogenolysis because several tertiary phosphine complexes of 
transition me’tals have been used in many homogeneously catalyzed reactions 
and the inference is that this hydrogenolysis is related to catalyst decay. 

The hydrogenolysis of triphenylphosphine coordinated to rhodium(I) has 
been reported previously [l]_ We now report further studies of such hydrogen 
transfer reactions. Some of these results have been reported in a preliminary 
communication [ 21. 
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which 15 ~1 of dibutyl ether was added with a syringe as an internal standard, 
was submitted to GLC analysis (15% 1,2,34ris(2-cyanoethoxy)propane on Dia- 
sohd L). After the analysis of benzene, 15 ~1 of trioctylamine (internal stan- 
dard), 0.2 ml of phenetole, and 0.5 ml of an aqueous solution saturated with 
potassium cyanide and potassium hydroxide (1 : 1) were added to the mixture. 
The mixture was shaken for 3 h on a shaker and the organic layer separated was 
submitted to GLC analysis for phosphines in which a 1 m column packed with 
15% Apiezon grease L was used. 

Other experiments of the transfer hydrogenolysis were carried out in a simi- 
lar way, although in the reactions using 2-propanol benzene analysis was per- 
formed with a column packed with 15% Carbowax 20 M and undecane was an 
internal standard. 
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