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Tellurium mediated reduction of aromatic nitro
groups'’
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Treatment of a wide range of aromatic nitro compounds with tellurium powder in aqueous methanolic ammonium
chloride results in selective reduction of the nitro groups; ester, nitrile, amide and halide substituents are unaffected.

Although a large number of methods for the reduction of aro-sulfur containing substituent (entry 8). In 6-nitroquinoline and
matic nitro compounds have been developewny of these  5-nitroisoquinoline, the group is reduced before the hetero-
are incompatible with other functional groups in the molecule.cyclic ring (entries 10, 11). In a typical procedure, to a solu-
For example, the selective reduction of nitro groups in thetion of the nitro compounds (5 mmol) in methanol (50 ml) was
presence of carbonyl groups, nitriles, halides and alkenes iadded saturated ammonium chloride solution (5 ml, 75 mmol)
often difficult, and in such cases catalytic hydrogenation,tellurium powder (3.0 g, 23 mmol). The mixture was stirred
which is often the method of choice for nitro reduction, is under reflux. When the reaction appeared complete as moni-
inappropriate. Thus, hydrogenation of 4-chloro-3-nitroace-tored by TLC (typically 2-5 h), the cooled reaction mixture
tophenone over Pd/C results in hydrogenolysis of the halidewas diluted with water (100 ml) and filtered through Celite.
and reduction of the ketone as well as nitro groups. The aqueous filtrate was adjusted to pH~9 with NaOH (4M)
Consequently new methods for the selective reduction of nitrénd extracted with dichloromethane/ethyl acetate %8 ml).

groups continue to be developedle now report a mild new  The combined organic layers were dried (813,). Removal
method for the reduction of aromatic and heteroaromatic nitrgyf solvent and chromatography on silica gel gave the antici-

groups using tellurium metal powder (Scheme 1). pated products.
In conclusion, the use of tellurium metal powder for the

Te, NHCI selective reduction of aromatic nitro compounds is simple,
Ar-NO, (1) I Ar-NH, (II') occurs under mild conditions and in high yield. Therefore, this
ag. MeOH should prove a valuable addition to synthetic methodology.
Scheme 1

References
Development of new synthetic reactions utilizing character- 1 For reviews: (a) R.C., LarockComprehensive Organic

istics of tellurium and its compounds has recently attracted
much attentiorf. As part of a wider study on the use of
tellurium metal and its compounds in organic synthesis,
found that the reduction of aromatic nitro compounds pro-
ceeded readily on heating the substrate with the tellurium
powder in aqueous methanolic ammonium chloride. The reac-
tions are extremely easy to carry out, are typically complete 2
within 2-5 h, and give the corresponding aniline in good to
excellent yield (Table 1). The reaction conditions are
compatible with halogen substituents (Cl, Br, I; entries 1-3),
carbonyl groups (acid, ester, amide; entries 4, 6, 7) and nitrile
(entry 5), and the reduction is not affected by the presence of

TransformationsYCH.; New York, 1989. pp 411-415; (b) G.W.
Kabalka, and R.S. Varmaomprehensive Organic Synthesis;
B.M. Trost, I. Fleming Ed.; Peragmon Press : Oxford, 1991, vol.
8; pp. 363-379; (c) G. Sauve, and V.S. R@omprehensive
Organic Functional Group Transformations; R. Katritzky, O.

J. Meth-Cohen, C.W. Rees, Eds; Pergamon Press : Oxford, 1995:
Vol 2, pp. 737-817.

A.M. Tafesh and J. Weigunhem. Rev1996,96, 2035-2052.

For recent examples: (a) S.R. Boothroyd, and M.A. Kerr,
Tetrahedron Lett. 1995, 36, 2411-2414; (b) J. Sunwinski, P.
Wagner and E.M. HoltTetrahedron 1996,52, 9541-9552; (c)

T.T. Upadhya, S.P. Katdare, O.P. Sabde, V. Ramaswamy, and A.
Sudalai,Chem. Commun1997, 1119-1120; (d) B. Fischer, and

L. SheihetJ. Org. Chem.1998,63, 393-395; (e) P. S. Kumbhar,

Table 1 Reduction of aromatic and heteroaromatic nitro compounds using tellurium metal powder in agueous methanolic
ammonium chloride
Entry  Substrate | Time/ Product II Yield? (b-p.) m-p. (°C)
(h) (%) Found Reported
1 1-Chloro-4-nitrobenzene 3 4-Chloroaniline 95 68-71 718
2 4-Bromo-2-nitrotoluene 5 4-Bromo-o-toluidine 75 55-58 596
3 lodo-2-nitrobenzene 3 2-lodoaniline 62 54-57 60-616
4 3-Nitrobenzoic acid 2 3-Aminobenzoic acid 90 172-173 1745
5 3-Nitrobenzonitrile 2 3-Aminobenzonitrile 86 50-52 53-546
6 Ethyl 4-nitrobenzote 3 Ethyl 4-aminobenzote 95 88-89 88-90°
7 4-Nitroacetanilide 4 4-Aminoacetanilide 85 161-162 162-63°
8 Methyl 4-nitrophenyl sulfide 5 4-(Methylthio) aniline 94 (260-270) (272-273)¢
9 4-Nitrophenetole 4 4-Aminophenetidine 82 (235-255) (254)8
10 6-Nitroquinoline 3 6-Aminoquinoline 86 112-113 1148
11 5-Nitroisoquinoline 5 5-Aminoisoquinoline 80 125-126 1286
12 1,3-Dimethyl-2-nitro-5- t-butylbenzene 5 2,6-Dimethyl-4-t-butylaniline 81 (240-260) (89-91/1 torr)?

aThe product anilines are known compounds whose spectral data (IR TH NMR) agreed closely with literature values.”8
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