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Abstract  

 The increase in the incidence of tuberculosis, especially in the post -Covid 

period, associated with the presence of latent infections and multiple drug 
resistance, dictates the need to develop new antimicrobial drugs. Here we 
wish  to report the synthesis o f 3,6 -disubstituted 1,2,4,5 -tetrazine 

derivatives containing N-, O- and C-nucleophile residues, as well as 
pharmacophoric hydrazone and oligo oxyethylene fragments, and their 
screening against the pathogen Mycobacterium tuberculosis . Substances 

with pronoun ced antimycobacterial activity in vitro  were identified 
(MIC  = 0.18 ѐʕ˅юя ̮öˢüûˮ˅ !ý ðòĄăô ăþćøòøăĈ in vivo  and membranotropic 

properties towards biometals have been studied for the most active 
compounds.   
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Key findings  

ǒ 1,2,4,5-Tetrazines carrying different N-, O- and C-nucleophile residues in 3 and 6 positions of the heterocycle were 

synthesized.  

ǒ Tetrazinyl  amino and tetrazinyl  hydrazone podands were synthesized . 

ǒ Antimycobacterial activity was determined in in vitro  and in vivo  experiments, promising inhibitors were  found.  
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1. Introduction  

3,6-Disubstituted 1,2,4,5-tetrazines are considered  as a novel 

promising class of biologically active compounds . In 

particular,  one can find in the literature data on their 

herbicidal  [1] , antifungal [2] , antimalarial [ 3],  antibacterial 

[ 4], anticoagulant and antiglycat ion  action  [5] , they also 

have antitumor activity [6 8ʕ] . Several members of the 

biologically active 1,2,4,5 -tetrazines  [ 3, 4, 9]  with different  

substituents and their minim um inhibit ory  concentrations 

(MICs) are shown in Figure 1.  During the last decades, a 

special  attention has been p aid to the search for  substances 

within the s-tetrazine derivatives of the above-mentioned  

class that  exhibit anti mycobacterial activity  [ 9 1ʕ2] . This is 

inspired by modern trends in practical medicine in 

connect ion with growth and wide spread of multiple drug -

resistant tuberculosis (MDR -TB), including the latest 

generation of drugs [ 13].  The first  positive  results  of anti -

tuberculosis activity of 1,2,4,5 -tetrazines bearing amino acid 

ester  substituents were published [9]. Some substances in 

th is series suppress the growth of Mycobacterium 

tuberculosis in concentrations as high as 1.25  ʕ

0.6 �—�J/mL , and inhibit in the 0.3 0ʕ.15 �—g/mL range  

(Fig ure 1) [9] . 

Therefor e, it was interesting to continue the search for  

effective tuberculostatic compounds within the novel 

representatives of this class of compounds. The present 

study describes the synthesis of 3,6disubstitued 1,2,4,5 -

tetrazines including those functionalized with podands in 

their reactions with N-, O-, and C-nucleophiles with the aim 

of estimating  the tuberculostatic activity and acute toxicity 

of the synthesized derivatives.  
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