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MICROWAVE ACTIVATION IN ORGANIC SYNTHESIS :
NATURAL INDIAN CLAY, EPIC? EPZG® AND EPZ10* AS NOVEL
HETEROGENOUS CATALYSTS FOR RAPID SYNTHESIS OF
NITRILES FROM ALDOXIMES IN ABSENCE OF SOLVENT

B. P. Bandgar*®, V. S. Sadavarte® and K. R. Sabu®

a. Organic Chemistry Research Laboratory, School of Chemical Sciences,
Swami Ramanand Teerth Marathwada University, Nanded-431 606, India.
b. Clay and Minerals Division, RRL, Trivandrum, India.

ABSTRACT : The Conversion of aldoximes into nitriles was carried out in the
absence of solvent under microwave irradiation using environmentally-friendty
catalysts like natural kaolinitic clay, EPIC® EPZG® and EPZ10®. Acceleration of
reaction rate, simple work-up and formation of clean products are salient features of
this method.

The conversion of aldoximes into nitriles represents an important reaction®.
For dehydration of aldoximes to nitriles various reagents have been used®. However,
many of these methods are defficient in some respect. The reagents are expensive
or not readily available or work-up is tedious. The preparation of reagents like
tricthylamine-sulfur  dioxide* and sulfuryl chloride fluoride is incovenient

*To whom correspondence should be addressed.
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( at- 70 °C ). Dehydration of aldoximes with zeolites requires high temperature
(350°C)® whercas Envirocat EPZG® requires very long reaction time
(12-24 hy. The reagents like phosgene’, diphosgene® and triphosgene® are
hazardous to use. Therefore, there is still a need for simple, rapid, convenient and
generally applicable method for this conversion.

In recent years there has been a considerable growth in interest in the catatysis
of organic reactions by inorganic reagents supported on high surface area inorganic
materials!®. Envirocats® a new family of solid supported reagents are a significant
breakthrough in environmentally friendly chemistry!!. These solid supported
reagents are non-toxic powders which can be filtered off from the process and may
be reused. There is no aqueous effluent and HCl emission is very limited. Envirocats
EPZG* and EPZ10* are solid supported catalysts which have Bronsted and Lewis
acid characteristics whereas EPIC® s solid supported strong Bronsted acid.

Clays also have many advantages such as ease of handling, non-corrosiveness,
low cost and regeneration. Due to their Bronsted and Lewis aciditics, clays both in
their natural and ion exchanged forms, function as efficient catalysts for various
organic transformations'?. We wish to report herein application of Indian natural
kaolinitic clay and envirocats such as EPZGF®, EPZ10® and EPIC® as catalysts for the

conversion of aldoximes into nitriles under microwave irradiation.

Catalyst
Séi)—aur«-ou — =N
. MW

Scheme

The results are presented in table 1. Various substituted aromatic aldoximes are
converted into corresponding nitriles in the absence of solvent under microwave
irradiation by using natural clay, EPZG®, EPZ10* and EPIC* as catalysts.
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Acceleration of reaction rate, simple work-up, recyclability of the catalysts and
formation of clean products under solvent-free conditions are salient features of this
method.

Experimental

Envirocats EPZGR, EPZ10?, EPICR were procured from Contract Chemicals,
England and used as obtained. The natural kaolinitic clay was obtained from the
Paolappakara mine of Quilon Distric Kerala, India and after processing supplicd by
Dr. Lalithambika, RRL., Trivandrum. Commercial microwave oven (Kelvinator,
T-37) was used for microwave irradiation. All products were characterized by
their physical constants and spectral characteristics (IR and 'H NMR).

General procedure for the conversion of aldoximes into nitriles :
Aldoxime (1 mmol) and catalyst (50 mg) were thoroughly mixed in a morter.
Then this reaction mixture was placed in microwave oven and irradiated at 760 W
{100% power) for a period specified in the table. Reaction was monitored by TLC.
After completion of the reaction, product was extracted with ether or chloroform
(3 x 10ml). Removal of the solvent under reduced pressure gave product in almost

pure form.
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