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CK2 inhibition, lipoghilicity and anticancer activity
— of new N* versus N*-substituted
Garsony 1 crem220- - tetrabromobenzotriazole regioisomerst

Ahmed El-Kardocy,® Yaser A. Mostafa,® Noha G. Mohamed, ©?
Mohammad Nabil Abo-Zeid,© Nivin A. Hassan,” Helal F. Hetta® and
Abu-Baker M. Abdel-Aal [ *2®

A new series of antiproliferative casein kinase 2a (CK2a) inhibitors were synthesized incorporating either
a hydrophilic group (carboxylic or hydrazide) or a hydrophobic group (ester) at N* or N? of 4,5,6,7-
tetrabromobenzotriazole (TBBt). New compounds were prepared via N-alkylation of TBBt followed by
base-catalysed hydrolysis or hydrazinolysis. All the compounds demonstrated low sub-micromolar
inhibition of CK2a and antiproliferative activity against both breast and lung cancer cell lines (MCF-7, and
A549, respectively), at low micromolar concentrations with N?-regioisomers exhibiting higher activity
than their corresponding N'-isomers. The most active compound incorporates an acetic acid hydrazide
moiety at the N? of the TBBt triazole nucleus with ICso at 0.131 uM (CK2a), 9.1 pM (MCF-7) and 6.3 uM
(A549). It induced apoptosis in the MCF-7 cell line through upregulation of bax (pro-apoptotic gene)
four to five times higher than the corresponding ester or acid analogues. Molecular docking suggests
that the hydrophilic group at N? of the TBBt triazole nucleus provides binding with important residues
Received 9th March 2020, (Asp175, Lys68 and Trpl76) in the ATP binding site of the CK2a enzyme. We are the first to experimentally
Accepted 2nd July 2020 estimate the lipophilicity of TBBt derivatives. Our study demonstrated that TBBt hydrazides are more
DOI: 10.1039/d0nj01194k lipophilic than their corresponding acids in contrast to the contradicting calculated lipophilicity using four
well-known software programs. This may explain the higher anticancer activity of the most active
rsc.li/njc hydrazide over its corresponding acid despite their nearly equipotent enzyme inhibition.
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Solvent-Free N-Formylation: An Experimental Application of Basic
Concepts and Techniques of Organic Chemistry
Yasser M. Omar, Noha G. Mohamed, Andrew N. Boshra, and Abu-Baker M. Abdel-Aal*
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ABSTRACT: N-Formamides are important intermediates in the synthesis
of many pharmacologically active compounds and are used as protecting
groups for amines or as catalysts in different reactions. The current N-
formylation experiment is designed as a part of an introductory organic
chemistry course for undergraduate students. The experiment includes
formylation of substituted aromatic amines using formic acid under solvent-
free conditions. Students are introduced to laboratory safety precautions,
reaction mechanism, and basic laboratory techniques such as a solvent-free
reaction setup, reflux, filtration, melting point determination, yield
calculation, and lab report write-up. Students synthesized four different
formamides in 50—80% yield as a straightforward application of nucleophilic
substitution reactions.
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