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PROPANE-1,3-DITHIOL: A SELECTIVE REAGENT FOR THE EFFICIENT REDUCTION OF ALKYL AND ARYL 
AZIDES TO AMINES 
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Most reducing agents reduce asides, and the product is almost invariably the amine. 

However, the reagents commonly employed for this purpose (e.g., LiA!ZHb, H2/catalyst) are rather 

unselective, and tpre is considerable interest in more selective methods. Recent examples 
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include Cr(I:)(H+, $3P/NH4OH, HzS/pyridine/water, and H2/Lindlar catalyst. We have earlier 

demonstrated ’ the facile reduction of a number of aryl asides by dithiothreitol in aqueous 

solution at pH 10, and we report here on the synthetic utility of propanedithiol-triethylamine 

for the rapid reduction of both alkyl and aryl asides at room temperature: 

C 
SH NEt3 

R-N3 + l R-NH2 + C 1 + N2 
SH MeOH/N2 

In the Table are listed the isolated yields for the reduction of a number of bifunctional 

compounds. These results demonstrate the ease and selectivity of the reduction. The procedure 

is also compatible with a number of other potentially sensitive functional groups. Thus, when 

2-(4-nitrophenyljethyl aside was completely reduced in the presence of 2_hydroxypropionitrile, 

2-hydroxy-3-nitrobutane, or 3-methylcycloh;xanone, these materials were reisolated unchanged, 

in lOO%, 98%, and 97% yield, respectively. The rate of reduction of aryl asides depends 

markedly upon the substituents: electron withdrawing substituents evidently accelerate the 

reaction. Thus 4-nitrophenyl aside is reduced 12 times faster tha; methyl 4-azidobenzoate, 

which is reduced 11 times more rapidly than 4-methoxyphenyl aside. 

The reduction of azido groups with dithiols has two clear advantages over other methods. 

First, it is highly selective for the azido group. Asides are selectively reduced in the 
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presence of double and triple bonds, carboxylic acids, amides, esters, phosphoramidates, 

nitro groups, haloaryl groups, aryl and alkyl nitriles, and keto groups. Secondly, the rate 

of reduction varies considerably with the steric and electronic environment of the azido 

group (see Table), which should allow the selective reduction of suitably situated azido groups 
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in the presence of those less favorably sited. 
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Table. Reduction of Aryl and Alkyl Azides by Propane-1,3-Dithiol. 
a 

N3 NOz N3 COOCH3 N3 0 

100% (% 1 min) 
b 

90% (% 5 rninlb'li 8 0 NO2 95% (45 min) 
C 

93% (6 h) c,d 

90% (12 h) 
b 

95% (20 h) 
b 

85% (24 h)' 

85% (72 h)' 84% (120 hJbvg 

'The aside was dissolved in dry freshly-distilled MeOH' to a concentration of O.fOM. The vessel 
was purged with N2 and a 2- to 5-fold molar excess of each of propane-1,3-dithiol and NEt31° 
was added by syringe. The solution was stirred at room temperature for the time shown in 
parentheses, and the product was isolated as indicated. b,c,e The percentage yield of isolated 
amine is shown beneath each aside. All products gave satisfactory spectral data, which were 
compared with those from authentic samples where necessary. b After removal of solvent, the 
residue was dissolved in dry benzene and the product precipitated with dry HC9_. 'The reaction 
mixture was applied to Dowex 50 (H+ form in MeOH). Elution with MeOH removed the thiol and the 
product was eluted by MeOH/NEt3 (19:1, v/v). d In CHzC.f,2/MeOH (l:l, v/v). eAfter addition 
of aq. HCll and washing with ether to remove the thiol, the solution was made basic and the 
product extracted into ether. d No transesterification was observed when the reaction was 
done in CD30H. 4At 6O'C. 
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