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ABSTRACT

Reduction of azo compounds using hydrazine hydrate as reducant

without catalyst is described, which proceeded smoothly in mild

condition and did not pollute the environment.

There are many methods of reduction of azo compounds reported
in the literature. Of many reductive systems, traditional metals such
as Li,[1,2] Cu,[3] Na,[4] and their complexes are usually used as
reductants. Organic compounds such as sulfonyl hydrazide,[5] anilines,[6]
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substituted aliphatic amines,[6] saturated acyclic hydrocarbon[7] have
good effect as reductants. It was reported that azobenzene had also
been successfully reduced by catalytic hydrogenation,[8] sodium amal-
gam,[9] aluminum amalgam,[10] zinc in alcoholic ammonia,[11] and stan-
nous chloride[12] in ethanolic sodium hydroxide. Although these systems
have their own merits, they also have drawbacks, for example: reaction
conditions are not mild, catalysts and reductants are expensive, operation
are tedious, the functionality such as the nitro and carbonyl groups
contained azo compounds are also reduced, and in some cases, azo
compounds are easily over reduced to arylamines, not the desired
product.

Hydrazine hydrate is well known as reductant. It has been used in a
variety of reactions. In previous study, it was reported that with hydra-

Table 1. Results of reduction of azo compounds.

Entry Ar1 Ar2
Reaction

time (min)

M.p.

(�C)

Lit. m.p.

(�C)

Yield

(%)

2a C6H5 C6H5 30 121–123 125–127[15] 92

2b p-CH3C6H4 p-CH3C6H4 20 131–132 133–134[15] 88

2c p-ClC6H4 p-ClC6H4 30 121–122 122[15] 91

2d p-CH3OC6H4 C6H5 40 69–71 71–72[15] 88

2e p-BrC6H4 p-BrC6H4 35 128–130 130[15] 94

2f 3,4-Me2C6H3 3,4-Me2C6H3 20 104–106 106–107[15] 91

4a p-FC6H4 C6H5 20 144–146 147–148[16] 69

4b p-ClC6H4 C6H5 30 182–184 184–186[16] 90

4c p-BrC6H4 C6H5 30 200–202 204–205[16] 79

4d p-CH3C6H4 C6H5 180 204–205 207–209[16] 86

4e m-ClC6H4 C6H5 20 156–158 159–160[16] 70

6a p-O2NC6H4 C6H5 45 193 193–195[17] 77

Ar1N=NAr2
Ar1NHNHAr2

1 2

NH2NH2 H2O

CH3CH2OH

3 4
CH3 CH2 OH

NH2 NH2 H2O
Ar1NHCON=NAr2

Ar1NHCONHNHAr2

5 6

Ar1CON=NAr2
Ar1CONHNHAr2NH2NH2 H2O

CH3CH2OH

Scheme 1.
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zine hydrate with catalyst (such as Cuþþ),[13] reduction of symmetrical
multiple bonds proceeded readily, whereas reactions of more polar func-
tions were more difficult. Cinnamic acid has been selectively reduced with
hydrazine hydrate catalyzed by Raney Ni to produce 3-phenylpropanoic
acid.[14] We tried to reduce azo compounds with hydrazine hydrate
without catalyst. It was demonstrated that this is an effective reagent to
reduce azo compounds. All actions proceeded smoothly with good yields.
The results are summarized in Table 1. Compared to the above systems,
merits of this system lie in convenient operation, mild reaction condition,
easily accessible reagents, high selectivity, and without pollution.

EXPERIMENTAL

Typical Procedure

Hydrazine hydrate (1mL) was added to a solution of azo compounds
(0.2mmol) in ethanol (5mL). The reaction mixture was heated at 60�C.
After being stirred for 20min–3 h (the reaction was detected by the color,
which changed from deep red to colorless). The solution was poured into
ice. Then, the crystals obtained were filtrated and dried. The crude
product was recrystallized from 95% ethanol.

REFERENCES

1. Alonso, Franciso; Radivoy, Gabriel; Yus, Miguel. Tetrahedron
2000, 56 (44), 8673–8678.

2. Kira, Mitsuo; Nagai, Satoshi; Nishimura, Mitsushi; Sakurai, Hideki.
Chem. Lett. 1987, 1, 153–156.

3. Sato, Toshio; Inoue, Tan; Mukaiyama, Teruaki. Chem. Lett. 1975,
7, 637–640.

4. Holy, Norman L. Can. J. Chem. 1976, 54 (10), 1599–1602.
5. Cusack, N.J.; Reese, C.B.; Risius, A.C.; Roozpeikar, B.

Tetrahedron 1976, 32 (17), 2157–2162.
6. Stern, Michael Keith. Cheng Brian Kai Ming (Monsanto Co.) PCT.

Int. Appl.Wo 9,324,450 (Cl.co7c245/08),Dec 09, 1993;USAppl. 887,
060, May 22, 1992; 62 pp.

7. Din, L.Bin; Lindley, J.M.; Meth-Cohn, O. Synthesis 1978, 1, 23.
8. Brand, K.; Steiner, J. Chem. Ber. 1922, 55, 875.
9. Cartwright, R.A.; Tatlow, L.C. J. Chem. Soc. 1953, 1994.

10. Wislicenus, H. J. Prakt. Chem. 1896, 54, 18.

Reduction of Azo Compounds 4207

D
ow

nl
oa

de
d 

by
 [

Il
lin

oi
s 

St
at

e 
U

ni
ve

rs
ity

 M
iln

er
 L

ib
ra

ry
] 

at
 1

3:
31

 2
5 

N
ov

em
be

r 
20

12
 



©2003 Marcel Dekker, Inc. All rights reserved. This material may not be used or reproduced in any form without the express written permission of Marcel Dekker, Inc.

MARCEL DEKKER, INC. • 270 MADISON AVENUE • NEW YORK, NY 10016

11. Rugli, P.; Holzle, K. Helv. Chim. Acta 1943, 26, 1190.
12. Burnes, J.; McCombic, H.; Scarborough, H.A. J. Chem. Soc.

1928, 2928.
13. Li, Z.-L. Oxidation-Reduction Reaction in Organic Sythesis; Beijing,

China, 1985; 104 pp.
14. Gu, K.-Q.; Lin, J.-W. Synthesis of Organic Chemistry; Shanghai,

China, 1987; 89 pp.
15. Heilbron, Ivan; Bunbury, H.M. Dictionary of Organic Compounds;

London, 1953.
16. Smith, Richard F.; Deutsch, John L.; Almeter, Patricia A.;

Johnson(1), Donald S.; Roblyer(1), Suzanne M.; Rosenthal(1),
Thomas C. J. Heterocycl. Chem. 1970, 7, 671–676.

17. Elkaschef, M.A.F.; Nosseir, M.H.; Atwa, A.I. J. Chem. U.A.R.
1966, 9 (2), 175–184.

4208 Zhang and Wang

D
ow

nl
oa

de
d 

by
 [

Il
lin

oi
s 

St
at

e 
U

ni
ve

rs
ity

 M
iln

er
 L

ib
ra

ry
] 

at
 1

3:
31

 2
5 

N
ov

em
be

r 
20

12
 


	120026848-A Simple and Efficient Method for the Reduction of Azo Compounds

