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Recently we reported that sodium acyloxyborohydride in refluxing tetrahydro- 

furan or dloxane reduced carboxamldes to the corresponding anines in excellent 

yields (eq. I) and the main reactive species in these reactions were not free 

diborane. I) 

R,-CO< 
NaBH3(OCOR) P2 > RI-CH2N, (eq. I) 

3 R3 

The reduction of nitriles with complex hydrides CLIALH,, LiAlH,-AlC132), 

NaBH,,-AlCL33), AlHl), B2HB5), NaAlH2(OCH2CH20Re),‘), NaBH4-CoC127), etc.] to the 

corresponding anines is well known. 

We have further examined the reducing characteristics of these versatile 

reagents, CNaBH3(0COR)I and now wish to describe that sodium trifluoroacetoxy- 

borohydride CNaBH3(OCOCF3)l 6) in tetrahydrofuran provides a convenient method for 

the reduction of both aliphatlc and aromatic nitrlles to the corresponding amine8 

in high yields under mild conditions (eq. 2). 

R-CN 
NaBH3 (OCOCF,) 

THr r.t. l RCH2NH2 h. 2) 

The results are summarized In the following Table in which four last entries 

are a few examples of selective reduction by this easily accessible reagent just 

as by dlborane 5) . (aromatic COOEt, NO2 and CL remained intact.) Futher studies 

on this problem, now under way, certainly are necessarily to evaluate our metal- 

hydride complex as a useful reagent for selective reduction. 

The following procedure for benzonitrile is representative. To a stirred 
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Table I 

Roductlon of Nitriles with Sodium Trlfluoroacetoxyborohydrlde 

NitriLes Yield of 
amine HCl% Nltrl Los Yield of 

amine HCLI 

benzonltrlle 02.4 4-nltrophenylacetonltrlle 71 

dlphenylacetonltrlle 70 3-nltrobenzonltrlle 75.8 

phenylacetonitrile 70 p-chlorophenyLacetonltrlle 70 

p-tolunltrlle 78.3 methyl 4-cyanobenzoate 83.4 

suspension of NaBH4(1 .9g, 50 mmoles) in THF (30 ml) was added CF3COOH (5.7g, 50 

mmoles) In THF (5 ml) ovsr a perlod of IO minutes at 20’. To this solution of 

NaBH3(0COCF3) was added benzonltrlle (1.039, 50 mles) in THF (5 ml), and the 

mixture was stirred at room temperature for 4 hours. The excess reagent was 

cautiously decomposed with water below IO0 and the resulting mixture was concen- 

trated to dryness in vacua and extracted with methylene chloride. The extract 

was washed with water and dried over Na2S04. The methylene chloride solution 

was treated with dry hydrogen chloride, evaporated in vacua and the residue was 

crystallized from methanol-ether to give benzylamlne hydrochloride (l.l9g, 82,4@. 

The work 1s being continued. 
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