
 

Proceedings 2019, 22, 81; doi:10.3390/proceedings2019022081 www.mdpi.com/journal/proceedings 

Extended Abstract 

Identification of Inhibitors of the Anti-Infective Target 
DXS Using Dynamic Combinatorial Chemistry † 
Ravindra P. Jumde 1, Alaa Alhayek 1, Robin M. Gierse 1 and Anna K. H. Hirsch 1,2,* 

1 Helmholtz Institute for Pharmaceutical Research Saarland (HIPS)—Helmholtz Centre for Infection 
Research (HZI), Department of Drug Design and Optimization, Campus Building E8.1,  
66123 Saarbrücken, Germany 

2 Department of Pharmacy, Saarland University, Campus Building E8.1, 66123 Saarbrücken, Germany 
* Correspondence: Anna.Hirsch@helmholtz-hips.de 
† Presented at the 2nd Molecules Medicinal Chemistry Symposium (MMCS): Facing Novel Challenges in 

Drug Discovery, Barcelona, Spain, 15–17 May 2019. 

Published: 16 August 2019 

Keywords: methylerythritol phosphate pathway; DXS-enzyme; Protein templated dynamic 
combinatorial chemistry; anti-infectives (List three to ten pertinent keywords specific to the article; 
yet reasonably common within the subject discipline) 

 

Antibiotic resistance is one of the biggest threats to humankind [1,2]. This global problem is 
aggravated by bacteria developing new resistance mechanisms and the emergence of extremely 
drug-resistant strains of the pathogens. In this alarming situation, novel targets for which inhibitors 
with an unprecedented mode of action can be developed are urgently required. 

Our study aims at the development of selective and potent inhibitors of the important and 
underexplored anti-infective target DXS. This enzyme from the 2C-methyl-D-erythritol 4-phosphate 
pathway is entirely absent in humans but is essential for medically relevant pathogens (e.g., Plasmodium 
falciparum, Mycobacterium tuberculosis, and Pseudomonas aeruginosa,). Despite substantial efforts 
dedicated to the discovery of inhibitors for DXS, to date, very few active compounds have been 
reported, and none of them fulfill the requirements as an ideal candidate for further development. 
To address these issues and maximize the chances of success, we are using a combination of 
structure-based drug design and target-directed dynamic combinatorial chemistry (tdDCC) as 
hit-identification strategies for the first time for DXS. To expand structural diversity and obtain 
potent and selective inhibitors of DXS, we designed the dynamic combinatorial library for acyl 
hydrazone formation. Different heterocyclic hydrazides and aldehydes were chosen based on 
calculated estimated affinity using SeeSAR for all possible acyl hydrazone products. Biochemical 
evaluation of five hit compounds amplified in a first round of tdDCC experiment against M. 
tuberculosis DXS and D. radioduran DXS afforded inhibitors with IC50 in the range of 49–190 µM. 
Further improvement of the activity by a more tailor-made DCC-library and by SAR of hits obtained 
is underway. 
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