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Summary 

The reduction of ketones and olefins by hydrogen transfer from isopropanol is 
catalyzed by tertiary phosphine complexes of rhodium and iridium. The influence of 
the nature of the ligands and of the reaction conditions on the catalytic activity has 
been investigated_ The reduction of the carbonyl group in the presence of olefins is 
also reported. 

Introduction 

The hydrogen transfer reaction catalyzed by Group VIII transition metal catalysts 
[1,2] with a variety of ligands having nitrogen [3] or phosphorous [4] donor atoms 
has been used to reduce several types of organic substrates such as olefins or 
ketones_ Phosphine complexes of molybdenum [5] have also been found to be active 
catalysts for the transfer hydrogenation of ketones, and those of zirconium [6] for 
1,3-cyclohexadiene disproportionation. 

Rhodium and iridium complexes have been investigated as catalysts using ionic 
[3,4,7,8] or in situ [9] systems for the reduction of non-prochiral and prochiral 
ketones to the corresponding alcohols. In this paper we describe a detailed study of 
the behaviour of phosphine-rhodium and -iridium complexes in the hydrogen 
transfer from isopropanol to ketones and olefins. 

Results and discussion 

We studied the reduction of ketones and olefins via hydrogen transfer from 
isopropanol using as procatalysts the “in situ” systems formed from [Rh(cyclooc- 

tene)Cl],, [Rh( 1,5-cyclooctadiene)C11,, or [Ir( 1,5-cyclooctadiene)Cl], and various 
tertiary phosphines, e.g. PPh,, P( p-MePh),, P( p-MeOPh),, P(o-MePh),, P(o- 
MeOPh),, PCy,, PBu:, PCy,Ph, PCyPh,, PMePh,, PM+Ph, or bidentate phos- 
phiues of the type R,PCH,CH,PR, (R = phenyl: DPE; R = ethyl: DEPE; R = 
methyl: DMPE) in the presence of KOH. Table 1 shows the results obtained using 
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In 50 ml of deareated isopropanol, the system brought to reflux (or thermostatted at 
50°C) and after 15 min aqueous KOH was injected through a serum cap_ The 
“activation time” started from the addition of the base, in the presence of which the 
solution usually got darker (orange-brown), but sometimes remained yellow, depend- 
ing on the system used. After this time (30 min or more) the substrate(s) was (were) 
added. The reaction was monitored by GLC, using a DANI 340C apparatus 
equipped with a thermal conductivity detector, helium as carrier gas. and a Carbo- 
wax 20 M column. 
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