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Abstract- Alumina-supported phosphorus pentoxide was found to be an efficient
reagent for the synthesis of 1,5-benzodiazepine derivatives from
phenylenediamine and ketones in the solvent-free condition under microwave
irradiation. This method is an easy, rapid, and high-yielding reaction for the

synthesis of 1, 5-bezodiazepines.

Heterocyclic compounds hold a special place among pharmaceutically important natural and synthetic
materials. The remarkable ability of heterocyclic nuclei to serve both as biomimetics and active
pharmacophores has largely been contributed to their unique value as traditional key elements of
numerous drugs." The benzodiazepine nucleus is a well-studied traditional pharmacophoric scaffold that
has emerged as a core structural unit of various sedative hypnotic, muscle relaxant, anxiolytic,
antistaminic, and anticonvulsant agents.> Although the first benzodiazepine was introduced as a drug
nearly 30 years ago the research in this area is still very active and is directed toward the synthesis of
compounds of enhanced pharmacological activity. Several methods, not generally applicable, have been
reported in the literature for synthesis of 1,5-benzodiazepines.>” Unfortunately, many of these processes
suffer limitations, such as drastic reaction conditions, low yields, tedious work-up procedures and co-
occurrence of several side reactions. Recently we found that the mixture of magnesium oxide with

phosphorus oxychloride is a new reagent for the synthesis of 1,5-benzodiazepines.® However, treatment



of the posphorus oxychloride has led to some problems in work-up, and the drastic reaction conditions
may promote some severe side-reactions. Surface-mediated solid phase reactions are of growing interest’
because of their advantages of ease of set up, mild conditions, rapid reactions, selectivity, increased yields
of the products and low cost compared with their homogeneous counterpart. As a part of our efforts to

explore the utility of surface-mediated reactions,® ****

in this report, a new method for the synthesis of 1,
5-bezodiazepines on a solid surface under microwave irradiation is described.

It is found that alumina (acidic)-supported phosphorus pentoxide under solvent-free conditions was
capable of producing high vyields of 2,3-dihydro-2,2,4-trimethyl-1H-1,5-benzodiazepine (3a) by
condensation of o-phenylenediamine with acetone under mild reaction conditions in 85% yields under

microwave irradiation (Scheme 1, Table 1).
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The same process was successfully extended to other 1,5-benzodiazepine derivatives as summarized in
Table 1. As shown Table 1, acetophenone in the presence of mixture of acidic alumina/ phosphorus
pentoxide with  o-phenylenediamine (1) afforded 2,3-dihydro-2-methyl-2,4-diphenyl-1H-1,5-
bezodiazepine (3b) in 79 % yield. The other derivatives of acetophenones (2c-2e) also react with o-
pheneylenediamine (1) in the presence of a mixture of acidic alumina/ phosphorus pentoxide under
microwave irradiation, to give the desired compounds (3c-3e) in moderate yields. The reaction also
proceeds with good yield with cycloheptanone (2f) as a cyclic ketone to afford the desired product in
moderate yield (3f). The condensation of unsymmetrical dialkyl ketones with o-phenylenediamine in the
presence of this reagent, gave unknown products.

This solvent-free method has operationally simple procedure. A five mmol of the o-phenylenediamine
(finely ground) was added to a mixture of acidic alumina (Al ,03, acidic, 2-3 g, grinded in a mortar and
pestle) and phosphorus pentoxide (0.5 g, 35 mmol ). The ketone (10 mmol) was added to this mixture and
the mixture was irradiated by microwave for 1 min using 720 W (A kitchen-type microwave was used in
all experiments). The reaction mixture was grinded in a mortar and pestle until a fine, homogeneous,
powder is obtained. Homogeneous mixture was washed with n-hexane (200 mL), and the filtrate was
dried (CaCl ,), and the evaporated to give the crude products. Pure product® was obtained by

recrystallization from n-hexane in 73-85 % yields.



Table 1. The condensation of o-phenylenediamine with ketones in the presence of acidic
alumina-phosphorus pentoxide under microwave irradiation.
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In summary, simple work-up, low consumption of solvent, fast reaction rates, mild reaction condition,

and good yields make this method an attractive and a useful contribution to present methodologies.
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