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SYNTHETIC COMMUNICATIONS, 30(20), 3639-3644 (2000) 

CATALYTIC TRANSFER HYDROGENATION OF 
AROMATIC NITRO COMPOUNDS BY EMPLOYING 

AMMONIUM FORMATE AND 5% PLATINUM ON CARBON 

D. Climie Gowda* and B. Mahesh 
Department of Studies i n  Clremistry, University of Mysore, 

Manasagangotri, Mysore-570 006. India 

Aromatic nitro compounds were reduced to respective amines in high yields by 
using 5% platinum on carbon with ammonium formale or forinic acid as 
hydrogen donor. I t  was observed that the former was moie efficient donor than 
the later. Further we haw l‘ouiid that rerlucliori of nilro groups OCCUIS willlout 
hydiogenolysis of halogens arid the reducible substituciits which remains 
unchanged under the reaction conditions. 

The synthetically and industrially iniportant reduction of nitro compounds 10 

amines has beer\ effected in many waysl-ll. In the past 30 years catalytic transfer 

hydrogenation has demonstrated great potential value in organic and biological 

chemistry12.15. Receritly rcporiedl6 catalytic transfer hydrogenation with 

ammonium formate and palladium catalyst constitute a mild, simple and rapid 

reduction of iiitro groups17. Further this system has also been successfully 

employed for reduction of several other functional groups18.20. Removal of 

halogen from aromatic nuclei is frequently observed and yet not desirable with 

palladium catalyst21.22. In search lor selective reduction of iiitro conipouiids i n  the 

presence of othcr l’linctional gi.oiip, partii:iilidy in the prescnce of halogens, we 

- 
* To whom correspondence should be addressed 
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3642 CHAIWE GOWDA AND MAHESH 

wish to report a mild, simple, rapid and selective reduction of aromatic nitro 

compounds to the corresponding amino derivatives using ammonium formate or 

formic acid in presence of 5% platinum on carbon as catalyst. 

The reducible substituents which remains unchanged under the reaction 

condition as well as at reflux temperature are ethenes, ethynes, nitriles, carbonyl 

compounds and their derivatives, acids and their derivatives, alcohols, ethers, 

phenols, lactoiles and halogens. The selectivity of our method is demonstrated by 

several examples listed in table. In most of the cases, the reduction was 

completed within 60 min (with HCOONH, donor) and the reduction time can be 

reduced to less than 10 min by performing the reduction at reflux temperature, 

Further it has been found that formic acid was less effective donor than 

ammonium foririate with 5% Pt catalyst. The yields were virtually quantitative 

and analytically pure. All products were characterised by comparison of their 

t.l.c., IR and melting point with authentic samples. The catalyst recovered was 

washed with water and ethanol and could be reused without apparent loss of 

activity. This method effect the reduction of NO, to NH, even in the presence of 

halogens which is not possible with palladium catalyst. 

We believe that the present procedure offers an attractive alternative for 

other methods available for the reduction of aromatic nitro compounds. Its 

principal advantages are : the avoidance of strong acid 'medium and harsh 

reagents, the ease of manipulation, very mild conditions of the reaction, 

selectivity, and excellent yields for a wide variety of nitro compounds. 

EXPERIMENTAL 

A suspension of an appropriate nitro compound (5 mmol) and 5% Pt-C 

(0.2-0.3g) in methanol or in any suitable solvent (51111) was stirred with 
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CATALYTIC TRANSFER HYDROGENATION 3643 

ammonium fonnate (0.Sg) at room temperature. Atler conipletion of the reduction 

(monitored by t.l.c), the catalyst was filtered off and wa::ned with methanol. The 

combined washings and filtrate was evaporated in vucuo. The residue was taken 

up in organic solvent (ether or CHCI,), washed with saturated NaCI to remove 

ammonium foimate. The organic layer on evaporation gave the desired amino 

derivative. 

The experiment was carried out with 90% HCOOI-I in place of HCOONH, 

and following the same procedure as described above. The experiment was also 

perfonned at rcflux temperature to check the fwibiity of reduction of other fuidOt1al 

groups. 
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