An Improved Synthesis of Key Intermediate to the Formation of selected Indolin-2-ones Derivatives Incorporating Ultrasound and Deep Eutectic

Solvent (DES) Blend of Techniques, for some Biological Activities and Molecular Docking Studies
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We have developed a new 1dea to synthesize key intermediate molecule by utilizing deep eutectic solvent (DES) and ultrasound 1n a multistep reaction to ensure process cost-effective. Key
'{3 intermediate (3) and final compounds (4a-n) were synthesized 1n a higher yield of 95% and 80-88% respectively.Further, final compounds (4a-n) were assessed for their anti-inflammatory, analgesic,
<
ﬁ ulcerogenic and lipid peroxidation. The compounds 41, 4g, 47, 41, and 4m showed good anti-inflammatory activity, while 41, 41, and 4n exhibited very good analgesic activity as compared to the
:_-2 standard drug. The ulcerogenicity of selected compounds was far less than the indomethacin. The ligands had also shown a good docking score (4f = -6.859 and 4 n=-7.077) as compared to control
<
indomethacin (-6.109).State-of-art DFT theory was used to validate the lipid peroxidation mechanism of the active compoundswhich was 1in good agreement with the variations of BDEs and IP of the
tested compounds.
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Sheme 2. Schematic representation of synthesis of compounds (4a-n)
via key intermediate (3) 1solated from deep eutectic s
olvent and ultrasound blend of technique.

Scheme 1.Proposed mechanism involved to the formation of key
intermediate, 3-(2-(4-(2-oxochroman-3-yl) thiazol-2-yl) hydrazono)
indolin-2-one using DES.
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RESULTS
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(Substituted phenyl amino methyl)-3
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Figure6.Ligand interaction of test ligand with the
target protein COX-2 from mouse (a) 4f (b) 4n (c)
Indomethacin.

(Substituted phenyl amino methyl)-3 hydrazono)indolin-2-one.

2-yl) hydrazono)indolin-2-one (4a-n).

Table 3.Ulcerogenic activity and lipid peroxidation of 1-(Substituted
phenyl amino methyl)-3-(2-(4-(2- oxochroman-3-yl) thiazol-2- yl)
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Figure 7. Ligand interaction of test ligand with the target protein COX-2 f
rom human (a) 4f (b) 4n (c) Indomethacin.

Figure2.The binding site predicted where ligand 1s docked
COX-2 from (a) mouse (PDB ID 3NT1) (b) human (PDB

Figure 1.The optimized structure with

(b)
1n

Figure3.The binding site’predicted where ligand 1s
docked in COX-2 from (a) mouse (PDB ID 3NT1)
(b) human (PDB ID : 5F19)
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Figure 5. Docked ligand inside from the binding pocket of
COX-2 from human (a) 41 (b) 4n (¢) Indomethacin.
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In conclusion, an improved synthesis of key intermediate through the combined use of deep eutectic solvent and
ultrasound 1s a rational approach to enhance the yield of desired compounds via an economically viable and
environmentally acceptable way. Further, all the final compounds (4a-n) have been evaluated as anti-inflammatory
and analgesic activities. Selected compounds were further tested for ulcerogenic and lipid peroxidation potential.




