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Treatment of aromatic nitro compounds with cadmium
chloride-metallic zinc combination systems has been shown to
display a good reaction selectivity in the formation of
symmetrical azoxy compounds in high yields.

The formation of azo and azoxy compounds from nitro

aromatics has been known for many decades!- However, the
type of dimeric product can vary, not only with change of
substituent in the aromatic ring, but also with the reaction
conditions. Thus, in aqueous alkali, 2-nitrotoluene yields a salt of

anthranilic acid2, whereas, in the presence of diphenylamine 2,2'-
dinitrobibenzyl is formed3- With 4-nitrotoluene in methanolic
alkali the reaction course alters, 4,4'-dinitrobibenzyl being
accompanied by 4,4'-dinitrostilbene4. The precise nature of the
product depends upon the presence or absence of aerial

oxygend, radical anions having been detected® as intermediates.
Herein we wish to disclose the first example of cadmium
chloride-metallic zinc combination can be utilised for the
selective reduction of aromatic nitro compounds both inter and
intramolecularly to the corresponding azoxy compounds in high
yields. It may be mentioned that there are some naturally

Table Cadmium chloride-zinc catalysed reduction of 1to 22 and
310 4d

Enty Arim 1 Timeb mp Yieldc
(h) (°C) (%)
1 Ph 1 35-36142 80
2 4-CICgHy 1 154-156142 70
3 4-BrCgHy 15 173-17514¢ 72
4 3-ClCgHy 15 96-9714a 65
5 4-MeCgHy 1 66-68142 85
6  4-EtCgHy 1 110-11214b 80
7 4-OMeCgHy 15 116-11814¢ 80
8  4ICgH, 1.5 209-21014d 72
9  4-MeCOCgH4 L5 192-19414g 80
10 4-MeOOC.CH=CHCgH4 1.5 57-5814f 70

3Products were identified by the comparision of IR and NMR
spectra  and melting points with those of authentic

samples.blncreasing the time of reaction had no significant effect on
the yield and resulted in minor amount of decomposition. CIsolated

yields. dFor product 4 mp 138-139 °C, Yield 50%.

occurring azoxybenzenes which possess potent biological

properties’. Also, metal-catalyzed reactions is of interest because
of its relevance to the enzymatic degradation of nitrogen
containing compounds in biological systems. Their utility in

liquid crystals is also well known-8

In a typical experiment, to a suspension of metallic zinc
powder (195 mg, 3 -mmol) in dry acetonitrile (20 ml) was added
cadmium chloride (402 mg, 2 mmol) followed by nitrobenzene

(246 mg, 2 mmol). The reaction mixture was stirred at 60°C for
1 h under nitrogen atmosphere, until most of nitrobenzene was
consumed. Usual workup of the mixture followed by extraction
with chloroform and purification by column chromatography on
silica gel gave azoxybenzene 80% yields exclusively and there
was no evidence for the formation of N-phenylhydroxylamine or
azobenzene or aniline. Under the same conditions without
metallic zinc or without cadmium chloride no reduced products
were formed and the nitrobenzene being recovered intact. The
reaction also proceed when lesser amount of cadmium chloride
(1 mmol) was used in the above reaction and azoxybenzene was
isolated in about 60% yields. Various substituted nitrobenzenes
were then reduced to the corresponding azoxy compounds,
typical results are being shown in the Table. The use of other
divalent metal salts in combination with metallic zinc, such as
magnesium, zinc or mercury halides are not effective and
produces mixture of products along with totally reduced primary
amines.
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In the case of methyl 4-nitrocinnamate the reaction occurred
selectively at the nitro group and the carbon-carbon double bond
in the substrate was not effected. High yields of azoxy
compounds are obtained from nitro aromatics with ether or alkyl
substituent, the positional relationship of the substituent in no
way influencing the overall reaction. Both bromo and iodo-
substituted nitro aromatics react smoothly with retention of the

halogen, instead of its elimination.9 The carbonyl group in p-
pitroacetophenone remain intact and the corresponding 4,4'-
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diacetyl azoxybenzene was obtained in 80% yields exclusively. 10
It was also found that this novel reduction system can be
conveniently used to perform reductive intramolecular cyclisation
of 0,0'-dinitrobiphenyls to the corresponding benzo (¢) cinnoline
N-oxides 4 in 50% yields. Therefore the reaction is general and
can be employed for the synthesis of symmetrically substituted
azoxybenzenes.

In conclusion, the present new method employing cadmium
chloride-zinc combination has some notable advantages
compared with other methods. For example in the reduction of
bromo or iodo nitrobenzene by Mg, Tl or Al reagents, the
halogens were usually eliminated or complex products were
formed and in the reduction of alkyl substituted nitrobenzene by

sodium alcoholate polymers were usually formed. 11 In contrast,
in our examples none of these side reactions were observed.
Therefore the present method demonstrate the novelty of
cadmium chloride-zinc combination system which exercises
unique selectivity and constitutes a useful alternative to the
commonly accepted procedure for the synthesis of various

azoxybenzenesl? and benzo(c) cinnoline N-oxides. 13
We thank the Department of Science and Technology (DST),
New Delhi, for financial support to this project.
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