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The microwave (MW) technique has become an 
important tool in organophosphorus chemistry 

[1–3]. In this paper, the advantages of MWs in different 
catalytic reactions are surveyed. The first case is, when 
the MW-assisted direct esterification of phosphinic acids 
becomes more efficient in the presence of an ionic liquid 
catalyst. The second instance is, when catalytic reactions, 
such as the phase transfer catalyzed (PTC) O-alkylation 
of phosphinic acids, or the Arbuzov reaction of aryl 
bromides are promoted further by MW irradiation. It is 
also an option that MWs may substitute catalysts, such 
as in the PTC alkylation of active methylene containing 
P-derivatives, in Kabachnik–Fields condensations, and in 
reluctant P=O deoxygenations. Another valuable finding of 
ours is that in the Hirao P–C coupling applying Pd(OAc)2 as 
the catalyst, the slight excess of the >P(O)H reagent may 
substitute the usual P-ligands. It is also the purpose of this 
paper to elucidate the scope and limitations of the MW 
tool, to interpret the special MW effects, and to model 
the distribution and effect of the local overheatings. All 
these considerations were possible on the basis of the 
results of our quantum chemical calculations and utilizing 

the pseudo first order kinetic equation and the Arrhenius 
equation. The synthesis of dronic acid derivatives as drugs 
in the therapy of bone diseases is also discussed.
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