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Abstract: Samarium and a catalytic amount of iodine in methanol reduce alkyl and ary[ 
azides to the corresponding amines, and aroyl, sulfonyl azides to the corresponding 
amides in good yields under neutral and mild condition. 
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Since azides can be prepared with good regio-- ,  s t e r e o -  and enantio controP 3 and subsequent reduc- 

tion permits controlled introduction of amino function. The reduction of azides to amines is an important 

reaction in organic synthesis,  A wide variety of reagents including zinc borohydride*, borohydride ex- 

change resin (BER)-nickel  acetate 5, Lithium aminoborohydrides 6,Sodium borohydride /copper ( ! ) sul- 

phate 7. benzyltriethylaminonium tetrathiomolybdate 8, etc. for this purpose have been reported recently. 

Samarium diiodide as a powerful one-electron transfer reductant has been widely used in organic syn- 

thesis in the last decade 9. However,  there are some problems when it is used as a reductant,  for example, 

it is expensive and needs delicate treatment and careful storage because it is very sensitive to air oxidation. 

It is known that SmI2 can be prepared from equimolar samarium and iodine in THF by refluxing 

overnight 1°. Metallic samarium has a stronger reducing power (SmS+/Sm = - - 2 . 4 1 V )  than that of SmI2 

( S m J + / S m Z + = -  1 . 5 5 V )  and it has been noted recently that cheap and stable metallic samarium can be 

used directly as a reductant instead of SmIz in organic synthesis n. It has been known that azides could be 

reduced with SmIz to the corresponding amines lz , but there is no report on such a reaction by the direct use 

of samarium. Here we wish to report reduction of azides to the corresponding amines or amides with 

samarium and catalytic amount of iodine in high yield in methanol under mild and neutral condition. 

Table I summarizes our results on the reduction of a number of alkyl, aryl, aroyl and arylsulfonyl 

azides. In all the reactions, the cleavage takes place between the N -  N bond, rather than the C - - N  or 

S - - N  bond. At the same time, aryl, aroyl and arylsulfonyl azides containing halides, carbonyl, or sul- 

fonyl groups are reduced to the corresponding amines or amides. The amides are not reduced further to the 

amines. Chloro, bromo, iodo, carbonyl and sulfonyl groups cannot be reduced under the reaction condi- 

tions and do not influence the rate of reduction. Therefore, a novel method for the preparation of amines 
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from azides has been developed and the high yields of the reduction products demonstrate the efficiency of 

this new method. 

In conclusion, with high yields, mild and neutral conditions as well as straightforward procedure, we 

think that the present work described herein may not only provide a useful method for the conversion of 

azides to amines, but also open a new way for using metallic samarium directly in organic synthesis. 

Table I . Reduction of azides to amines by Sm and catalytic amount of iodine 

Entry Azides ° Conditions Yield ~b.~ Entry Azides" Conditions Yield ~b,, 

1 4--CIC~H, N3 r.t. 6 h 86 

2 4--BrC~I-I4N3 r.t. 6 h 93 

3 4 ICaH4N~ r.t. 6 h 91 

4 4-CH3C~H~N3 r.t. 6 h 84 

5 2--CH~C~H~N~ r.t. 6 h 84 

6 2.4-CIzC6HsN3 r.t. 6 h 86 

7 C6FIsN~ r.t. 6 h 87 

8 2-HOOCC~H4N3 r.t. 6h 70 a 

9 n--CTH,N3 r.t. 6h reflux 2h 76 

10 n-CBHITN3 r.t. 6h reflux 2h 79 

11 C~HsCON3 r.t. 6h reflux 2h 88 

12 3--CH~C6H4CON3 r.t. 6h reflux 2h 83 

13 C6HsSO2N~ r.t. 6h reflux 2h 89 

14 4-CH3C~H~SO2N3 r.t. 6h reflux 2h 93 

15 N3CHzCOOCzHs r.t. 6h 74" 

a. all azides were prepared according to ref. 5 and 13 b. i~lated yield, c. all products are known compounds and gave satisfac- 

tory m. p. , IR and ~HNMR spectra, d. product was 2-HzNCsH,COOCH~ e. product was H2NCH2COOCHa 

A typical procedure is as follows: 0.15g(1 mmol) of Sm and 0 .05g(0 .2  mmol) of iodine were mixed 

in a three neck round bottom flask under nitrogen. 1 mmol of azide in 5ml of methanol was added by sy- 

ringe to the mixture which was stirred at room temperature and the reaction monitored by TLC. After the 

reaction was complete, the reaction mixture was diluted with 50 ml of ether and filtered, the filtrate was 

washed with satd. aq. NazSzOa and brine. The organic layer was dried over anhydrous NazSO4. The sol- 

vent was removed in vacuo and the crude product purified by preparative TLC. 
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