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Abstract : A new, simple and practical procedure for direct
transformation of aldehydes and nitroalkanes into conjugated
nitroolefins in the absence of a solvent by using Envirocat
EPZGR as a heterogenous catalyst has been described.

Nitroalkenes were found to be important because of
their biological activity such as insecticide,'” fungicide,'
and pharmocologically valuable substances®. They have proved
to be valuable precursors to a wide variety of target molecules.
The utility of nitrolkenes in organic synthesis is largely due
to their conversion into a variety of functionalities.>®
Alternatively they are powerful dienophiles in Diels-Alder
reactions and readily undergo addition reactions with many
different nucleophiles.® A few nitroolefins also occur in nature.’

The classical preparation of nitroolefines involves the
Henry condensation reaction followed by dehydration of the
resultant B-mitro alcohols.® For this purpose several reagents
have been used.®'' In continuation of our interest in the
use of heterogenous catalyst for organic transformation,’?
we report herein rapid one step synthesis of conjugated
nitroolefins from aldehyes and nitroalkanes by using Envirocat
EPZGR® as a novel heterogenous catalyst.

In recent years, there has been a considerable growth
in interest in the catalysis of organic reactions by inorganic
reagents supported on high surface area inorganic materials.'?
Envirocat®, a new family of supported reagents is a breakthrough
in a environmentally friendly chemistry.'* These reagents
are non-toxic powders which can be filtered easily from
the process and may be reused several times before they
are exhausted. These supported reagents are capable of
catalyzing Friedel-Crafts alkylation and acylation, sulfonylation,
oxidation and other related processes. Envirocat EPZG® is
one of the such solid supported catalyst which exhibits both
Bronsted and Lewis. acid characteristics.'®

Envirocat EPZG® was activated 1 h prior to use by
azeotropic drying. The synthesis of nitroolefins was carried
in the absence of a solvent by heating a mixture of aldehyde
and nitroalkane at 100°C for the specified time. The results
are summarized in the table. The products were obtained
in excellent yields with exclusively (E)-geometry'' of the
newly formed double bond and no contamination with the
corresponding (Z)-isomers."'

In conclusion, the use of Envirocat EPZG® as a
heterogenous catalyst for the synthesis of conjugated
nitroolefins from aldehydes and nitroalkanes is a viable
alternative to the existing procedures. Furthermore, this method
is advantageous because of rapid solvent-free reactions, easy
isolation of products in high yields by simple filtration and
recyclability of the catalyst.

Envirocat EPZG
R'CHO + R2CH,NO,—/— R'HC=CR?*NO, + H,0
100°C

Typical procedure for the synthesis of conjugated nitroolefin.
A Mixture of benzaldehyde (5 mmol), nitroethane {5 mmol)
and Envirocat EPZGR (100 mg) was heated at 100°C with
constant stirring for 30 minutes; while monitoring the reaction
by TLC. Then the mixture was cooled to room temperature
and treated with dichloromethane (10 ml). Envirocat EPZG®

Table. Synthesis of conjugated nitroolefins catalyzed by
Envirocat EPZGF

Entry R’ R? Reaction  Yield*®
Time %
(min)
1 n-C¢H H 20 94
2 2-Furfuryl H 18 90
3 CeH; H 25 93
4 4-CL.C¢H, H 22 91
5 4-MeO.C¢H, H 25 90
6 CeHs Me 30 97
7 2-Furfuryl Me 15 95
8 4-CL.C¢H, Me 25 92
9 4-MeO.C4H, Me 21 91
10 Me(CH,),sCH, Me 15 93
11  PhCH,CH, Me 20 95

a. Isolated yields of pure products.
b. Products are characterized by LR., 'H NMR, '*C NMR
and comparision with authentic samples.

was removed by filtration and washed with dichloromethane
{3 x 10 ml). Removal of the solvent under reduced pressure
gave the product in almost pure form (97%).
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