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Abstract: The title process has been accomplished by a three-step sequence 

involving protection of aldeh;de as the imine, in situ reduction 

of ketone with lithium tri-tert-butoxyaluminohydride, and regen- 

eration of aldehyde on hydrolytic work-up. 

The preferential in situ ketalization or hydration of aldehydes relative to 

ketones using a lanthanoid ion as the catalyst have been recently exploited in 

the first two one-pot methods for the selective reduction of a keto group in 

the presence of an aldehyde. 
1 

Insaired by the reduction outcome observed in the case of some steroidal 

ketoaldehjdes on treatment with poly(N-isopropyliminoalane), 
2 
we have devised 

another approach for the simplification of this important s;nthetic problem. 

Our procedure consists in the selective reaction of the aldehgde with tert- 

butylamine, followed by the in situ reduction of the ketone with lithium tri- 

tert-butoxyaluminoh:dride, and final cleavage of the aldimine to the parent 

aldehyde with aqueous HCl. 

This essentially simple sequence does not seem to have been assembled be- 

fore in a general one-pot method, although the use of a related masking group 

has been repeatedly reported in the selective reduction of steroidal dicar- 

bony1 compounds.3 

The standard procedure is as follows. To a stirred mixture of the two car- 

bony1 compounds (2 mm01 each), 41 molecular sieves (2 g)p and @odecane or 

n-tetradecane (internal standards for GLC analysis,d0.15 g) in dry THF (5 ml) 

under nitrogen was added dry butylamine (0.42 ml, 4 mmol). After the ap- 



propriate period, lithium tri-e-butoxyaluminohydride (1.12 g, 4.4 mmol) in 

dry THF (5 ml) was added, and stirring was continued for 0.5 h. Excess hydride 

was destroyed at 0 OC with cold water (0.3 ml), and the mixture was acidified 

by addition of cold 2N HCl (10 ml). After a further 10 min period at room tem- 

perature, the suspension was extracted with ether, the organic phase was waeh- 

ed with small portions of brine, dried (Na2S04), and analysed by GLC. In the 

experiment with geranial (Table I, entry 7), an elution through a column of 

silica gel (30 g, ether as eluant) replaced advantageously the treatment with 

HC1.5 

The results of the competitive reduction experiments summarized on Table I 

show that the selectivity which can be achieved is quite remarkable, even bet- 

ter than that exhibited by the two previous one-pot methods. 
1 

Moreover, the scope of our procedure can be extended to conjugated end aro- 

matic aldehydes, where the process based on the selective hydration of alde- 

hydes fails. 
lb An additional advantage is represented by the use of a more 

stereoselective reducing agent. 

The different reaction rates for the formation of the imino derivatives are 

also of interest for they allow a moderate discrimination in the reduction of 

aldehydes of different nature. Thus, for example, a mixture of octanal and 

benzaldehyde (2 mm01 each), when reacted as above ( butylamine, 2.5 mmol; 

time of protection step, 0.5 h) gave benzyl alcohol in 71 $ yield and 90 f 

recovery of octanal. 

However, it must be pointed out that our method does not appear much suit- 

able for conjugated ketones owing to the competitive conjugate reduction ob- 
6 

served. In fact, (5)-2 -octen-4-one afforded in a control experiment a mix- 

ture of 4-octanone, (E)-2-octen-4-01, and 4-octanol, with the first product 

predominant. 

Notwithstanding this limitation, the process described in this paper prom- 

ises to be of value in synthetic work in virtue of its large applicability, 

mild conditions employed, and high yields. 

Eventually, it provides a definite support to the assumptions made to ex- 

plain the unexpected reduction pathway obserred in the treatment of some 

steroidal ketoaldehydes with poly(N-isopropyliminoalane). 
2 

Further improvement and extensions to difunctional compounds are in prog- 

ress. 



Table I. Reduction of Ketones in the Preeence of Aldehydes. 

Entry Initial Fixture 
Time(h) Recovered Start- Reduction 

Protection Stepa ing Waterial, kb Product, ssb 

1 Octanal 0.5 98 1 

2-Heptanone 0 100 

2 Octanal 0.5 97 2 

Cyclohexanone 0 100 

3 Cyclohexane- 
carboxaldehyde 

2-Heptanone 

4 Cyclohexane- 
cexboxaldehyde 

Cyclohexanone 

5 Benzaldehyde 6 97 

2-Heptanone 0 

6 Benzaldehyde 6 94 

Acetophenone 0 

7 Geranial 5 83 (95)' (1 

Acetophenone 0 99 

1 96 1 

0 

1 99 

t1 

100 

tl 

99 

Cl 

100 

2 

100 

a Time required for the complete conversion of the aldehyde to imine, as deter- 
mined by MFR analysis in preliminary experiments. Under these conditions the 
relative ketone was practically unchanged. 
b Yields calculated by GLC (Carlo Elba Fractovap 2350, 5 m x 2 mm i.d. column 
packed with 3": Carbowax 20 IV! on Chromosorb G) from the response ratio8 deter- 
mined for authentic samples. 

' Isomeric purity. The original geranial WEW 97% pure; thus, only a negligible 
isomerization to neral has taken place. 
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