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A Novel Reduction with Water as the Hydrogen Donor
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It has been found that various organic com-

pounds are reduced by refluxing them with 
water in the presence of precipitated nickel 

(ppt-Ni).1) ppt-Ni is easily prepared by adding 
a hot solution of nickel chloride to zinc dust. 

For example, to 40g of commercial zinc dust 

in a 1-l Erlenmeyer flask, a small quantity 

of water is added, and the mixture is heated 

to boiling. In another vessel, 40ml of a nickel 

chloride solution containing 16g of NiCl2•E6H2O 

is heated to 60•Ž and then added to the former 

under vigorous shaking. A violent exchange 

reaction takes place, depositing nickel. The 

precipitates are washed with water three times 
by decantation, and then filtered. The ppt-

Ni2) thus obtained contains about 4g of nickel, 

plus Zn, ZnO, Zn(OH)Cl, Zn(OH)2, and 
Ni(OH)2. The activity of the ppt-Ni dried 

under reduced pressure did not decrease even 

if it was exposed to air for a long time. 

This reaction is simply performed without 

hydrogen gas or an activated catalyst, and the 

yields are remarkably high. Thus, C=C, NO2, 
C•ßN, and C=0 groups can be reduced, but the 

benzene nucleus and the C=O group in cam-

phor can not be reduced (Table 1). The C=C 

bond of mesityl oxide is reduced preferentially. 

It is of interest that benzonitrile gives ben-

zylamine-HCl and that no secondary amine is 
formed. As the hydrogen donor, water is the 
best. With methanol, the results were un-
satisfactory as compared with those with a 
water solvent (see Table 1). The reduction 
of mesityl oxide did not occur when ethyl 
ether or n-hexane was used instead of water 
(refluxed for 16hr). Further, the introduction 
of hydrogen gas into the reaction mixture had 
no effect, and no catalytic hydrogenation took 
place under high pressure, either. Zn, ZnO, 
Zn(OH)2, Zn(OH)Cl, or Ni(OH)2 could not 
effect any reduction. From the results of the 
X-ray diffraction analysis of ppt-Ni, the peak 
of Zn disappeared after the reaction, but that 
of ZnO and Zn(OH)Cl did not (Fig. 1). Con-
sequently, the behavior of ppt-Ni in this re-
action might be complicated.
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Fig. 1. X-ray diffraction diagrams of the ppt-Ni. 

(A): before the reaction •¨the peaks of Zn (B)
: after the reaction •¨the peak of Zn}ZnO (A) 

•¨the peak of ZnO (B)

TABLE 1. THE REDUCTION OF VARIOUS ORGANIC COMPOUNDS WITH 

WATER AND PRECIPITATED NICKEL

10g of sample, 4g of nickel (contented), and 100ml of water were used, being 
refluxed for 16hr in each run.

1) Calculated from the results of gas chromatographic analyses. The values 
in parentheses show the yields when methanol was used. 

2) The reaction time was 20hr. The products were obtained by evaporation. 
3) More than 90% in 5hr.
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