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Abstract : Aldehydes and ketones have been reduced very rapidly in good yields at room temperature 
by addition of trifluoroacetic acid (TFA) to aluminium isopropoxide (AIP) in MPV reduction. 

Recently, interest is being regenerated in MPV reduction as evidenced by a recent review article I . 

This is a mild and relatively inexpensive method for reduction of 'aldehydes and ketones. In the classical 

method this reduction employs aluminium alkoxides 2. Recendy however transition metal complexes also have 

been used 3. For the reduction aluminum alkoxides are required in more than stoichiometric ratios 

and very often high temperatures are needed. The reaction is generally completed with in a period of 3 to 8 

hours by shifting of equilibrium in the direction of products by a suitable procedure. 

With a view for application in asymmetric synthesis we were interested in developing a MPV 

reduction system using aluminium alkoxide which functions efficiently at room temperature. Literature 

reports a few studies where replacement of alkoxy groups by electronegative ligands are found to 

enhance the rate of the reduction 4. Also there is a report by Rathke et al 5 who observed good acceleration 

of rate in Oppenauer oxidation of cyclohexanol by aluminum-t-butoxide with benzaldehyde in presence 

of protic acids.They found trifluoro acetic acid to be the best catalyst though greatly enhanced aldol 

condensation by this agent was found to be a large drawback for general application. 

We report here a highly practical accelerated MPV reduction system which uses as reducing agent 

aluminium isopropoxide that is modified by addition of TFA.This mtxtified catalyst is useful tor 

reduction of a number of aldehydes and ketones (Table-1).The attractive features of this system include 

l)extremely rapid reaction at room temperature. 2)practically no condensation products are observed. The 

typical procedure employed for reduction is as follows: To a stirred solution of aluminium isopropoxide and 

carbonyl compound in benzene, (toluene or methylene chloride may also be used) at room temperature was 

added trifluoro acetic acid and the reaction was stirred for further 15 minutes. The reaction was then 

quenched with dil.HC1 and worked up by usual procedures to give the carbinols. The % conversions of 

carbinols were analysed by 1H NMR spectroscopy. 
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Table I : Accelerated reduction of aldehydes and ketones to carbinols catalysed by aluminium isopropoxide- 
TFA. 

zR~ AI( O~ )3 , R2... ~ 
R "~ "~O2-  TFA, Solvent R OH 

Sr° 
No. 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

S u b s t r a t e  A l P  T F A  % convers ion  
N a m e  C o n c  a Conc a Conc a 
Benzaldehyde 1 1 1 100 

1 1 1 100 p-Nitrobenzaldehyde 
Heptanal 
Acetophenone 
Acetophenone 
Propiophenone 
Propiophenone 
Cyclohexanone 
Estrone methyl ether 

80 
1 1 l 36 
1 3 3 74  

33 
1 4 4 81 
1 1 1 100 

66 

a) Concentration in mole ratios, b) Reaction time of 15 mins, at room temperature. 

Minimum time required for maximum conversions were checked by repeating experiments of entries 

2, 4 & 6 and quenching at the interval of one minute. Conversions obtained with in a minute were same as 

those obtained with quenching after 15 minutes, indicating extremely rapid reduction 6. With less reactive 

carbonyl compounds conversions could be improved by the use of an excess of reducing agent (entry 5, 7 & 

9). An important finding was the absence of condensation products as determined in IH NMR 60 MHz 

analysis of the products. 

Thus we are successful in developing an extremely fast modified MPV reduction system useful 

for reduction of aldehydes and ketones to corresponding carbinols in good to excellent conversions. Work Ls 

in progress to use this system in asymmetric reduction. 
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