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    Acridines are a well kown group of compounds [1] with a wide variety of biological properties [2]: DNA
intercalating agents, anticarcinogenic, bactericidal, antimalarial, insecticides and antifungic. There are several
aproaches to their synthesis. Bernthsen reaction is one of the classical methods. It is mainly the heating of
diphenylamine in the presence of zinc chloride and a carboxylic acid, temperature of reaction is 200-210ºC and
reaction times are several hours. But usually the yield are low.

    In our group we are interested in the application of microwave heating to organic synthesis [3], usually this
reactions employ a domestic microwave oven and reaction vessels are just test tubes or beakers opened to the air.
Bernthsen reaction seemed to be an ideal candidate to substitute conventional heating by microwave heating.

    We first just mixed reactants (diphenylamine, zinc chloride and benzoic acid), in the stoichiometry used in literature
(entry 1) in five minutes  we obtained just 34% of 9-phenylacridine. We thought that it might be the great excess of
zinc chloride, thus we reduced it to two equivalents achieving a rise in the yield up to 80% (entry 3), with a ratio 1:1:1
diphenylamine:benzoic acid:znc chloride we obtained a 98% yield (entry 2). We also tried to check the influence of
the ratio of benzoic acid but as it is shown in table  it only led to lower yields. 
 

entry diphenylamine benzoic acid ZnCl2 time (min) yield (%)
1 1 1 5 5 34
2 1 1 1 2.5 98
3 1 1 2 4 80
4 1 3 1 3 69

    Irradiation in a microwave oven proved to be a good way to optimize the Bernthsen reaction reducing the reaction
time, reducing ammount of zinc chloride and raising considerably the yield of the "classical" method. Actually we are
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checking the behaviour of another carboxylic acids in their hability to yield 9-substituted acridines to see if our
contribution to the synthesis of acridines is of general application.
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