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❑ An efficient and environmentally benign multicomponent reaction (MCR) 
strategy was employed for the synthesis of 5-carboxamide-substituted 
1,2,3,4-tetrahydropyrimidine-2(1H)-ones (DHPMs). 

❑ The synthesized derivatives were characterized using IR, mass 
spectrometry, 1H NMR, and 13C NMR techniques.

 
❑ Their biological potential was assessed through in vitro antioxidant, 

antibacterial, and antifungal assays. 

❑  Molecular docking was performed against selected protein targets to 
elucidate binding modes and receptor–ligand interactions. Docking 
results revealed stable hydrogen bonding and π–π stacking interactions, 
which correlate well with the experimental findings. 

❑ Overall, the synthesized DHPM derivatives, particularly those bearing 
heteroaryl substitutions, demonstrated strong pharmacological 
potential and represent promising scaffolds for future drug 
development and structure–activity relationship (SAR) investigations.

INTRODUCTION 

Compounds -R M.P (.C) % Yield

NG I -4NO2 160-165 78 

NG II -2NO2 180-185 76

NG III -4Cl 220-250 90

NG IV -4Br 175-180 82

NG V -2,4NO2 178-182 79

NG VI -4OCH3 182-185 71

NG VII -4CH3 183-185 76

NG VIII -4S03H 200-220 82
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Evaluation  Criteria:- 

a.Control (no 
antibacterial agent): 

b.~10⁸ CFU/mL
c.Highly active samples: 
d.~10²–10³ CFU/mL
e.Moderately active: 

~10⁴–10⁵ CFU/mL
f.Low activity: 

g.~10⁶–10⁷ CFU/mL

Sr. 
No.

Compound 

Name

Antibacterial Activity (CFU/mL)

Gram +Ve 
Bacteria

Gram –Ve 
Bacteria

S.aureu
s

S.pyoge
nes

E.Coli P.aerug
inosa

1 NG I 1.6 × 10⁶ 2.2 × 10⁶ 6.0 × 10⁷ 7.7 × 10⁷

2 NG II 5.3 × 10⁵ 7.1 × 10⁵ 2.6 × 10⁶ 3.5 × 10⁶

3 NG III 1.7 × 10⁴ 2.3 × 10⁴ 8.0 × 10⁵ 1.5 × 10⁶

4 NG IV 6.3 × 10³ 9.4 × 10³ 2.5 × 10⁵ 3.7 × 10⁵

5 NG V 2.1 × 10³ 3.2 × 10³ 6.9 × 10⁴ 1.2 × 10⁵

6 NG VI 7.8 × 10² 1.3 × 10³ 3.2 × 10⁴ 6.4 × 10⁴

7 NG VII 3.4 × 10² 5.9 × 10² 1.4 × 10⁴ 2.8 × 10⁴

8 NG VIII 1.6 × 10² 2.8 × 10² 8.7 × 10³ 1.9 × 10⁴

ANTIFUNGAL

ANTIBACTERIal

Sr.NO Compound IC50 (Mean ± SD)

1 NG I 41.05 ± 0.16

2 NG II 58.05 ± 0.91

3 NG III 51.34 ± 0.11

4 NG IV 58.06 ± 0.25

5 NG V 63.27 ± 0.36

6 NG VI 76.09 ± 0.28

7 NG VII 41.23 ± 0.44

Std. BHT 16.47 ± 0.35

Antioxidants 
are agents 
capable of 
neutralizing 
ROS, thus 
playing a vital 
role in disease 
prevention and 
health 
promotion.

Reactive oxygen species (ROS) and 
free radicals significantly 
contribute to oxidative stress, a 
condition implicated in various 
chronic diseases, including cancer.

Molecular 
docking

The antifungal potential of NG 

extracts was tested against 

Fusarium solani, Penicillium 

citrinum, and Fusarium oxysporum 

at concentrations of 2.5%, 5%, and 

10%.For F. solani (Figure 6),

CONCLUSION

 

 

Molecular docking 
investigations 
were conducted for 
the synthesized 
compounds against 
a panel of six 
target proteins to 
identify the most 
suitable target 
based on binding 
affinities. targets.

PDB
 ID

      Resolution                 ( Å) 
Binding Affinity 

(kcal/mol)     
          

   7M4 2.20 -8.0

    6WDP 2.50 -6.9

1AUN 2.50 -7.9

1A28 2.40 -9.4

1G6E 2.60 -6.4

8C7M 2.50 -8.0

An eco-friendly multicomponent strategy 
enabled the synthesis of novel DHPM derivatives 
with confirmed structures and significant 
antioxidant, antibacterial, and antifungal 
activities. Compounds NG I, NG III, NG VII, and NG VIII 
showed the highest potency, supported by 
strong molecular docking interactions. These 
derivatives represent promising scaffolds for 
multifunctional therapeutic development.
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