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R&XJCTION of esters of cexboxylic acids to aldehydes is of con- 

siderable synthetic interest. It has been reoautly shown I) that 

SUCK a reduction may be effectively caxcied out by diisobutyl- 

aluminium hydride or its complex with scdizan hydride. We have 

new found that reduction of esters of carboxylic acids csu be 

effected also hy sodium aluminium wdride 'that has recently 

come readily available 2*3*4). The reduction proceeds t the 

wing scheme: 

5" If20 

4RCOOR + KaALI!4------+ (R-CH-O-)4ALRa - 4RCHO. 

be- 

follo- 

The reaction is carried out in tetrahydrofurau solution 

or in tetrahydrofuran and pyridine mixture at low temperature 

c-65 - -'+5'). The temperature must be carefully controlled as 

rising temperature lezds to sharp decrease in yield. The alde- 

hydcs ,e.re isolated as already described I) . The results obtai- 

ned are listed in 'PsXe I. It will be seen that the yields are 

essenti:zJl.y good, aliphatic aldeh;idas being obtained in hi& 

her yields than aromatic ones. 
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Reduction of esters of aromatic acids needs lower tempe- 

rature and more time (5 to 7 brs) than of esters of aliphatic 

acids (2 to 5 hrs). 

!Chk Yield of Aldehydes on Reduction of Esters of Carbomlic 

Acidswith SodiumAluminium@kide* 

Ester Yield aldehydes 
fi) 

I, Me'Mglbytirate 81 

2. Idethylcaprnnate 85 

3. 15thyl-o(ra,o-tri~orocapr~te 66 

4. l~$gl&.cotinate 81 

5. Ethylbemzoate 48 

6. thethy o-chlorobenzoate 43 

7. Mmethylphtalate 52 

a. frlethylckuximate 46 

9. Methglbydrocinnamate 88 

10. Dimethylsebatite 74 

11. %hylundecylenate 60 

12. .ilthyll~inate 76 

13. Methyloleinate 66 

14. .LXhyl-dkyanovaleriate 25 

15. is-valerolactone 75 

16. tiidecanolide 72 

* The yield of aldeQdes was accounted for by 2,1+,-(;initrophe- 

nylhyckazonas. 
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ho a solutian of metiqlbydrocinnamate (16 g) in tetra- 

bydrofurzn (100 ml> at J-45 - -60' eodium slumlnium hydride 

(I.45 e; in te~ahy!zofu3xan (20 ml) is gradually added. titer 

three hour"s stirr+ the reaction mass is poured in an exoe#~ 

cold solution of codiiun bisulphite. The bisulphite compounds 

of hydrocinncmic aldehyde are decomposed by 57; sulphuric acid 

solution to yield hydrocinnamic aldehyde (IO.4 g or 80$ of the- 

ory). Iactones are alao reduced by sodium aluuinium hydride to 

corresponding hydroryaldehydeo in a good yield (%bb I). 

We have alao found that low temperature reduatlen of eaters of 

oarboxylio acids by lithium aluminium hydride in tetrahydrofuran 

or in the mixtures tetrahydrofuran with pyrldlne Instead of ether 

gives in some cases rise to aldehydes In fair yield. Thus reduc- 

tion of methylcapronate by lithium aluminium hydride In tetrahydro- 

furan at -78' led to capronic aldehyda In 49$ yield together with 

22$ of hexyl alcohol whereas reduction of rethylcapronate in dl- 

ethyl ether in similar conditiona reaultod in 1088 than IO$ of cap- 

ronic aldehyde and in 55% of he-1 alcohol. Reducihg ethyllaari- 

nate at -75O In tetrahydrofuran by lith#um alu~inlum hydride re- 

sulted in 45% of laurinlc aldehyds whereas with wthylbearoate 

no aldehyde vas formed. 

Esters of carboqlic aclda may be aleo reduced in come oaaea in 

fair yield to aldeW@s also by potassium alumlnlum hydride in di- 

glime solution through at higher temperature than with sodium 

aluminium hydride. Thus reduction of aethylbrJtirato at -15' and 

dimethylauccinate at -5' led to aldehydea in a 54 and 51s yield 

respectively. 
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