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Introduction
Nitrogen-containing heterocyclic structures represent

fundamental structural motifs in medicinal chemistry.

Among these, functionalized azole-type heterocycles, such

as pyrazoles, are extensively studied for the development

of new biologically active molecules aimed at combating a

wide range of disorders. Within this class, pyrazole

derivatives are notable for their broad spectrum of

therapeutic activities, including antitumor, antibacterial,

and antifungal effects, as well as anti-inflammatory,

antidiabetic, antioxidant, antiviral, and local anesthetic

properties. [1-3]

We designed new antitumor, antibacterial and anti-

biofilm agents, which structurally contain iodine atoms

in the pyrazole nucleus, linked through an amino bond to

phenyl groups substituted with halogen atoms.

Aim

Fifteen new pyrazole derivatives, constituted in three series (4a-d,

5a-d and 6a-g), were synthesized and structurally characterized

by 1H-NMR, 13C-NMR, FT-IR, UV-Vis spectroscopy and

elemental analysis and evaluated in vitro on normal fibroblast

cells NCTC and tumor epithelial cells HEp-2. as well as against

four bacterial strains.

Methods

Compound 4c, which showed a notable antitumor activity, without

showing cytotoxic effects on normal cells, crystallized in a

monoclinic system and was analyzed by single crystal X-ray

diffraction. Compounds 5a and 5c exhibited the highest

antibacterial activity against Staphylococcus aureus ATCC 25923,

both with a minimum inhibitory concentration (MIC) of 0.023

μg/mL. In addition, compounds 4a, 5a, 6a, 6e, and 6f exhibited the

strongest anti-biofilm effects, each with a minimum biofilm

inhibitory concentration (MBIC) of 0.023 μg/mL.

Results
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Figure 5. Crystal packing for (4c)

along a, b and c axes. 

Synthesis 

Scheme 1. Synthesis of substituted pyrazoles 4a-d. Solvent (iii) CH2Cl2.

Scheme 2. Synthesis of substituted pyrazoles 5a-d. Solvent (iii) CH2Cl2.

Scheme 3. Synthesis of substituted pyrazoles 6a-g. Solvent (iii) CH2Cl2.

The study reinforces the applicability of these compounds 
with promising anticancer, antibacterial, and anti-biofilm 
activities.

Conclusions

Figure 1. The compound 4c its 
potential as a promising anti-tumor agent

Figure 2. The compound 

5c

Figure 3. The most active compounds 5a , 5c, 6f against Staphylococcus aureus

ATCC25923 and Enterococcus faecalis ATCC29212. with (MBIC) of 0.023 μg/mL.

5a 5c 6f

mailto:christina.zalaru@chimie.unibuc.ro

