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Abslracf: Reduction of alkyl. pry1 and aroyl axides IO the parent primary amines or amides, 
respectively. occurs in good yield upon treatment wilh an excess of SmIl in THF at mom tempaattue. 
Amdicalmcchenismispmposed. 

The reduction of azides to amines is an important transformation in synthetic organic chemistry to 

introduce an amino group.’ A wide variety of reducing agents (e.g., LiAIH4.1 Hfiindlar catalyst.2 Cm/H+.f 

Zn/HCl,3 PPh$H20,4 H2Slpyridine.s Bu$WAIBN.6 NaBwphase transfer catalyst.’ Mg or Ca/McOH*) 

have been reported for this conversion but most of them have some disadvantages in relation to their genenl 

applicability, selectivity, availability, operational convenience or toxicity. As a result. there is always 

considerable interest in finding more selective methods.9-‘2 

Although SrnI2’3 reduces various nitrogen functionality (nitro group,t4*ts imines.14a oximes,IQ* 

hydrazones’4aJ6 and isoxazoles17). there are, to our knowledge, no literature examples for the reduction of 

azido group with this reagent. 

In this report, we describe the efficient reduction of alkyl, aryl and aroyl azides upon treatment with SmI2 

in THF. at room temperature, to the corresponding primaty amines and amides (Scheme 1). 

SmI2 (2.5 q.) 
R-NJ - R- NH2 

1 W*n 2 

R = alkyl. aryl and yoyl 

Scheme 1. 

Our work concerning the reduction of several organic azides using SmI2 is summarised in Table 1. The 

high yields of the reduction products demonstrate the efficiency of this new method. Azides are selectively 

reduced in the presence of a double bond (entry 8). an aromatic chloro group (entries 6 and 10) or an aromatic 

methoxy group (entries 7 and 11). Reduction of aryl and aroyl azides containing electron donating (4-OMe, 

entries 7 and 11) or electron withdrawing groups (4-Cl. entries 6 and IO) indicates that electronic environment in 

paru position of the aryl group dccs not influence the tate of mduction. Even the less nactive heptyl and decyl 

azides were reduced within 1 h. 
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Table 1. Reduction of RN3 (1) to Amines or Amides (2) with Samarium diiodicle. 

Entry 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Azide R Reaction time Isolated yielda (2) 

(min) (%) 

la CloH21 60 85 

lb C7I-h 60 90 

lc c6Hll 30 88 

ld caHsa2 20 90 

le Cd-Is 10 90 

If pcIc6H4 10 88 

IL! PfJH30fX-h 10 84 

lh CjH$H=CHCH2 60 93b 

li w-w) 10 79 

lk PCW-4~ 10 75 

11 pCH3oc6H4~ 10 82 

a) ‘IIe nxctions were performed using 2.5 quiv. of Sm& (except enby 8). b) 5 quiv. of Sm12 were required. 

By analogy to the known radical reduction of azides using Bu$M-JIAIBN.6 the mechanism in case of 

SmI2 probably involves an one-electron transfer to the azido group which lead to an aminyl radical by the loss of 

N2. The presence of such a transient radical species has already been evocatedts 

We recently described the SmI2 induced &protection of pyridinc-2-sulfonamide (Scheme 2, equation 

l).‘Y 

R \ 

NH R! 
(1) 

Bn. Smb (6 q.) 
CIOHZIN~ + Bn,N-SOz z- CIOYIW + y + “,“.; NH + 3 (2) 

. 
Cd21 

la 3 2a s 4 

?.a& = 52:48 3l4 = 59z41 

i!a+Yln = loo:0 

R&ox WQC detumined from isolated yield of each compound. 

Scheme 2. 
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In the course of our work concerning the synthesis of polyamines, we tried to Investigate the selectivity 

between the cleavage of a pyridine-2-sulfonyl group and the reduction of an aaido gtoup. An quimolar mixtum 

of decylazide la and N,N-dibenryl-pyridinc-2-sulfonamide 3 ta was treated with 6 q. of SmI2 at room 

temperature (Scheme 2. equation 2). This reaction yiekled 47% of decylamine h amI43% of decyl-pyridine-2- 

yl-amine p (based on initial amount of la). This unexpected product could arise from a coupling between an 

aminyl radical and the compound 3. We cannot conclude definitely whether the crucial nitrogencarbon bond 

forming step in this reaction resulted from the coupling of compound 3 with an aminyl radical or an 

amidosamatium species. The reaction was quenched after total consumption of the azide la whereby half of the 

starting sulfonamide 3 was recovered unchanged. This competitive process clearly illustrates that reduction of 

the axide la occurs faster than deptotection of the sulfonamide 3. 

In conclusion, we have demonstrated that SmI2 is an efftcient alternative method for the reduction of 

alkyl, aryl and aroyl axides to the corresponding primary amines and amides in the presence of other sensitive 

functional groups. 
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5: IH NMR (CDC13) 6 0.90 (I, /= 6.5 Hz, 3 H). 1.26-1.42 (m. 14 H). 1.62 (p, J=6.5 Hz, 2 H). 3.25 

(4. J=6.5 Hz, 2 H). 4.52 (bs, 1 H). 6.37 (d. J=8.4 Hz. 1 H), 6.53-6.58 (m, 1 H), 7.39-7.42 (m, 1 H). 

8.06-8.10 (m, 1 H); 13C NMR (CDC13) 6 13.97, 22.55, 26.95, 29.18, 29.27, 29.44, 31.77, 42.22, 

106.22. 112.44. 137.43. 147.81. 158.83; CI-MS m/z 234 (M+H)+. 

General procedure of rhe reducrion of azides wirh Smfz. A typical experimental procedure for reducing 

azide is described below. To a 0.1 M solution of SmI2 in THFtz (25 mL, 2.5 mmol) was added 

dropwise a well-degassed solution of benzyl azide (133 mg; 1 mmol) in THF, under argon, at rcom 

temperature. After stirring for 20 min. the reaction mixture was quenched with a cold saturated solution 

of K2C03. The aqueous layer was extracted three times with 50 mL of chloroform and the combined 

organic extracts were washed with brine. dried (NalSOd) and concentrated in vucuo. Flash 

chromatography purification (silica gel. chloroform:methanol:ammonia water 25% 90:10:0.5) gave 

benzylamine identified by comparison with authentic sample (JR, tH NMR) in 90% yield (96 mg). 
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