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Resistance to antimicrobial drugs and the emergence of multiresistant bacterial strains 

is a problem of global importance. Recent studies of 3,3'-diindolylmethane (DIM) and some of 

its derivatives proved the feasibility of finding new effective inhibitors for the formation of 

resistant biofilms by pathogenic microorganisms from the ESKAPE group [1]. In addition, 

information on the effect of bisindole on the synthesis of nucleic acids can become a 

prerequisite for a wide spectrum of antimicrobial activity of its derivatives [2]. 

Along with the traditional use of such catalysts as Brønsted or Lewis acids in the 

synthesis of DIMs, recently green activators have become widespread – graphene oxide, CaO, 

some enzymes and even milk whey or lemon juice. No less popular are modern methods of 

activation of chemical processes (microwave irradiation, ultrasonic and photoactivation) [3]. 

The purpose of this research is to synthesize several DIM derivatives using two 

alternative methods: with the participation of tartaric acid as a catalyst under the conditions of 

convection heating, as well as with the participation of ytterbium triflate and MW-activation. 

 
Scheme 1. Synthesis of aryl and hetaryl derivatives of diindolylmethane 

 

The structure of the compounds was proved by 1H and 13C NMR spectra, individuality 

by chromatographic methods. In the 1H NMR spectra characteristic signals are observed – a 

singlet proton of the methine group with δ 5.5–6.0 ppm and a singlet of two NH protons of 

indole fragments in a weak field with δ 10.5–11 ppm. 
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