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Investigation of microwave-assisted Kabachnik-Fields and Biginelli
reactions

Nora Toth, Bettina Ravai, Evelyn Hilmpfner, Adam Tajti and Erika Balint

Department of Organic Chemistry and Technology, Budapest University of Technology and Economics,
Budapest, Hungary.

toth.nora@mail.bme.hu

Organophosphorus compounds can be found in several fields of life, such as in organic and
medicinal chemistry, in agriculture, as well as in plastic industry [1]. Over the last years, the
synthesis of heterocyclic aminophosphonate derivatives has received a growing interest. In
our research work, our aim was to synthesize various heterocycles containing phosphonate
or phosphine oxide moiety via multicomponent reactions.

First, 3-oxoisoindolin-1-ylphosphonates were synthesized by microwave(MW)-assisted
Kabachnik-Fields reaction followed by cyclization (Scheme 1). The reaction of 2-formylbenzoic
acid, diethyl phosphite and butyl amine was investigated and optimized in the absence of any
catalyst and solvent. Then the condensation studied was extended to various >P(O)H
reagents and amines.
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Schemel: The Kabachnik-Fields reaction of 2-formylbenzoic acid

The Biginelli reaction of diethyl (2-oxopropyl)phosphonate, benzaldehyde and urea was also
investigated under MW conditions (Scheme 2). After the optimization of the model reaction,
new  dihydropyrimidinone  phosphonates  were  synthesized using  different
B-ketophosphonates, aldehydes and urea derivatives.
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Scheme 2: The Biginelli reaction of B-ketophosphonates
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A szerves foszforvegyliletek az élet szamos teriiletén megtalalhatéak, igy a szerves kémia, az
orvostudomany, a mez6égazdasag és a mlanyagipar tertletén [1]. Az utdbbi idében egyre nagyobb hangsulyt
kaptak a heterociklusos aminofoszfonatok és szarmazékainak el6allitasa. Kutatbmunkank soran célunk volt a
kilonféle aminofoszfonat, illetve aminofoszfin-oxid szarmazékok eléallitasa multikomponensi reakcidkban.

Els6 Iépésben mikrohulldamu (MW) besugarzas hatasara térténd gylrizarasban izoindolin gy(ris
aminofoszfonatot szintetizaltunk Kabachnik-Fields-reakcién keresztul (1. dbra). A 2-formilbenzoesav, dietil-foszfit
és butil-amin reakciéjanak optimalizalasat katalizator és oldoszer alkalmazasa nélkul valésitottuk meg. A

kondenzacioét tovabbi aminokra és foszfor reagensekre is kiterjesztettik.
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1. abra: 2-formilbenzoesav Kabachnik-Fields-reakcioja

A Biginelli-reakcié soran dietil-2oxopropilfoszfonatot, benzaldehidet és karbamidot reagaltattunk MW
kérulmények kozott (2. abra). A modellreakcid optimalizaladsa utan, kilénb6z6d B-ketofoszfonat, aldehid, illetve

karbamid szarmazékokkal Uj dihidro-pirimidinon foszfonatokat szintetizaltunk.
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2. abra: B-ketofoszfonatok Biginelli-reakcidja
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