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Sodium borohydride is a valuable and convenient reducing agent in organic synthesis.l 
Recently there have been a number of reports on reduction of nitroarenes by sodium borohydride using 
transition metal catalysts.2 Few reports, however, describe the use of C U + ~  and Cu+' reagents in combi- 
nation with sodium boroh~dride.~.~ We now report that sodium borohydride and the cuprous bromide- 
dimethyl sulfide complex constitutes an efficient system for the reduction of nitroarenes to amines. 

A mixture of nitroarenes (1) and CuBrMe2S complex in THF was treated with NaBH4 at 
10" for 10 min. Subsequent addition of methanol to the mixture at 5-10" gave the amines (2) in good 
to excellent yields (73-91%). The data of Table 1 demonstrates the versatility and efficiency (5-30 
min. at 5-10') of this method. Under these conditions, nitroarenes having electron-donating groups 
ortho or para to the nitro group, which are otherwise resistant to reduction, were reduced under 
extremely mild conditions. A limitation of this method, however, is that the nitro group in nitroarenes 
bearing the carbonyl or cyan0 functionality could not be reduced selectively under these conditions. A 

R R 
* 

NH2 

1) CuBr*Me2S, NaBH4, THF 

2) MeOH, 5- 1 0', 78-9 1 % 
N o 2  

2 1 

possible mechanism of this reaction may involve an intermediate copper borohydride complex anale 
gous to that reported? which in the presence of MeOH, could be the active reducing species. Altema- 
tively, the possibility of an alkoxyborohydride complex6 as the reducing species cannot be ruled out 
completely. In the absence of MeOH, almost no reaction occurred for 50 min at r.t., whereas upon 
addition of MeOH, reduction was complete in a few minutes (see Table). 

In a previously reported  procedure^ utilizing NaBH4-CuCl system in EtOH, reduction was 
carried out at reflux for 2 hrs. We found that addition of MeOH at a later stage, i. e. after the genera- 
tion of copper borohydride complex, effects reduction under extremely mild conditions, and shortens 
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the reaction times considerably. Addition of ethanol in place of methanol yielded essentially the same 
results under identical conditions. 

TABLE 1. Yields and Physical Data of Compounds 2 

Cmpd. R Time (min) Yield (%) mphp.  (lit) ("C)a 

2a H 5 81 185-186b(184-186)7 
2b 
2€ 
26 
2e 
2f 

2h 
2i 

2g 

2j 

4-C1 
3-C1 
3-F 
2-OMe 
4-NH2 
2-Ph 
3-CF3 
3-Me 
4-OMe 

5 
7 

15 
20 
30 
20 
10 
8 

25 

82 
79 
73 
88 
75 
91 
76 
80 
78 

70-7 1(72.5)7 
229-23 lb(230.5)7 
185-188b(187-189)7 
226-227b(225)7 
145- 146( 145- 147)7 
5 1 -53(49-50)7 
187- 1 89b( 187- 1 89)7 
202-204b(203-204)7 
Y~-56(57)~ 

a) Uncorrected. b) Liquid 

In conclusion, the NaBH,-CuBr*Me,S system has been demonstrated to be an efficient 
system for the reduction of nitroarenes to amines under extremely mild conditions, in good yields. 

EXPERIMENTAL SECTION 

Melting points were determined using a Buchi 510 apparatus and are uncorrected. IR spectra were 
recorded on a Perkin-Elmer FT-IR 1600 instrument. Proton NMR spectra were obtained on a Varian 
XL-200, 200 MHz spectrometer using TMS as an internal standard. Low-resolution mass spectra 
were recorded on a JMS-D 100 mass spectrometer 

General Procedure.- To a suspension of CuBrMe,S (405 mg, 2.0 mmol, 1 equiv) in THF (15 mL) 
was added nitroarene (1, 2.0 mmol, 1 equiv) under an atmosphere of N,. Sodium borohydride (195 
mg, 5 mmol, 2.5 equiv) was added and the mixture stirred for 10 min at 10". The above reaction 
mixture was cooled to OD, MeOH (10 mL) was slowly added to it and stirring was continued at 5-10". 
The progress of the reaction was monitored by TLC analysis (5-35 min). The reaction mixture was 
quenched with cold water and cold aq. NH,Cl. The contents were extracted with ether (3 x 40 mL), 
washed with water (2 x 40 mL) and brine (40 mL) and b e d  (MgSO,). The solvent was removed 
under reduced pressure to give 2 which was -92-96% pure in most cases (GC, NMR analyses). It was 
further purified by recrystallization from appropriate solvents or by column chromatography using 
ethyl acetate-pet ether as eluent. Spectral data of 2a: 'H NMR (200 MHz, CDCI,): 6 3.46 (br, s, 2 H, 
NH,), 6.63 (d, 2 H, J = 8.1 Hz, H-2, H-6), 6.75 (t, 1 H, J = 7.7 Hz, H-4). 7.14 (m, 2 H, H-3, H-5); IR 
(neat): 3425, 3342, 3202, 3035, 1615, 1497, 1466 cm-I; MS dz (relative intensity) 93 (M', 100), 67 
(6), 66 (37), 65 (17); 2d: 'H NMR (200 MHz, CDCI,): 6 3.78 (br, s, 2 H, NH,), 6.37-6.50 (m, 3 H, H- 
2, H-4, H-6), 7.07-7.14 (m, 1 H, H-5); IR (neat): 3399, 3368, 3229, 1614, 1143; MS d. 1 I 1  (M', 
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100), 91 (6), 84 (34), 83 (32), 64 (8); 2e 'H NMR (200 MHz, CDC1,): 6 3.82 (br, s, 2 H, NH,), 3.85 
(s, 3 H, OCH,), 6.74-6.82 (m, 4 H); IR (neat): 3416,3216,2941,2886, 1601, 1224; MS d z  123 (M+, 
94), 108 (loo), 92 (4), 80 (67); 2g: 'H NMR (200 MHz, CDCl,): 6 3.70 (br, s, 2 H, NH,), 6.73 (4 2 
H, J = 7.9 Hz, ArH), 6.82 (t, 2 H, J = 7.2 Hz, ArH), 7.12-7.17 (m, 2 H, ArH), 7.32-7.45 (m, 5 H, 
ArH); JR (KBr): 3457, 3369, 3196, 1612, 1501; MS d z  169 (M+, 100), 168 (89), 167 (41). 139 (5); 
2h: 'H NMR (200 MHz, CDC13): 6 3.74 (br, s, 2 H, NH,), 6.82 (dd, 1 H, J = 7.7,2.0 Hz, H-6), 6.90 
(s, 1 H, H-2), 7.01 (d, 1 H, J =  7.7 Hz, Ha), 7.23-7.28 (m, 1 H, H-5); IR (neat): 3440, 3232, 1621, 
1467, 1130; MS d z  161 (M+, lOo), 142 (33). 140 (12), 114 (32), 11 1 (20), 75 (6). Compounds 2b, 2c, 
2f, 2i and 2j were characterized by spectroscopic means (IR, mass and NMR). 
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