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Abstract 1 

Exploring dihydroBenzoImidazoTriazineDione (BITD) Core to 2 

Generate Selective ALDH1A1 Inhibitors: A Scaffold Reposi- 3 

tioning Approach† 4 
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Cancer is a major challenge for Public Health, being one of the leading causes of death worldwide. 15 
The rise of multi-drug resistance and the generation of Cancer Stem Cells (CSCs) is seriously threat- 16 
ening the success of current chemotherapy and good prognosis. Aldehyde Dehydrogenase family 17 
(ALDH, EC: 1.2.1.3) has recently attracted the scientific community as a new valuable pharmaco- 18 
logical target. ALDHs are detoxifying enzymes involved in the conversion of reactive aldehydes 19 
into the corresponding carboxylic acids. The 1A1 isoform (ALDH1A1) has been identified as a CSC 20 
biomarker and is associated with chemoresistance mechanisms and aggressive cancer phenotypes. 21 
Moreover, ALDH1A1 overexpression was found in several diseases like obesity, diabetes, and solid 22 
tumors, thus its inhibition may provide a potential therapeutic approach. In the last years, deriva- 23 
tives of the natural Isatin were reported to strongly inhibit ALDH enzymes. Interestingly, Isatin 24 
scaffold seems to share common chemical features with dihydroBenzoImidazoTriazineDione 25 
(BITD), a core previously investigated by us as a perspective inhibitor of aldose reductase.  There- 26 
fore, we repositioned BITD nucleus and, based on the retrieved knowledge of ALDH enzymes, we 27 
designed new BITDs in order to allow the interaction with the target 1A1 enzyme. Through a mi- 28 
crowave-assisted 3-step approach, a focused library of 2,10-disubstituted BITDs was synthesized. 29 
From enzymatic assays, one compound emerged as a selective inhibitor of ALDH1A1 over the 1A2 30 
and 1A3 isoforms. Through in silico studies, we rationalized the results, providing insights into the 31 
chemical features required for selectivity and the specific interaction networks for further optimiza- 32 
tion.  33 

Keywords: Aldehyde dehydrogenase; ALDH1A1; benzoimidazotriazinedione; cancer; cancer stem 34 
cells; microwave; repositioning. 35 
 36 

 37 

Supplementary Materials: Not applicable 38 

Author Contributions: Conceptualization, C.L.M.; methodology, I.D., M.M., and S.G.;  formal 39 
analysis, M.M..; investigation, B.L.B, M.M., S.S.; All authors have read and agreed to the published 40 
version of the manuscript.” Please turn to the CRediT taxonomy for the term explanation.  41 

Citation: Lastname, F.; Lastname, F.; 

Lastname, F. Title. Med. Sci. Forum 

2023, 2, x. 

https://doi.org/10.3390/xxxxx 

Academic Editor: Firstname Last-

name 

Published: date 

Publisher’s Note: MDPI stays neu-

tral with regard to jurisdictional 

claims in published maps and insti-

tutional affiliations. 

 

Copyright: © 2023 by the authors. 

Submitted for possible open access 

publication under the terms and con-

ditions of the Creative Commons At-

tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/). 



Med. Sci. Forum 2023, 2, x 2 of 4 
 

 

Funding: This research received no external funding. 1 

Institutional Review Board Statement: Not applicable. 2 

Informed Consent Statement: Not applicable. 3 

Data Availability Statement: The correspondent author can provide the data included in the pre- 4 
sent study upon reasonable request. 5 

 6 
Conflicts of Interest: The authors declare no conflict of interest. 7 

 8 


