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	Reviewer’s comment

Artificial Intelligence (AI) generated or assisted review comments are strictly prohibited during peer review.

	Author’s Feedback (It is mandatory that authors should write his/her feedback here)



	Please write a few sentences regarding the importance of this manuscript for the scientific community. A minimum of 3-4 sentences may be required for this part.


	This manuscript contributes valuable information to the growing field of coordination and medicinal chemistry by presenting the synthesis, spectroscopic characterization, and antimicrobial evaluation of a novel 4-acetyl pyrazolone–based Schiff base and its cobalt(II) complex. The study highlights how metal coordination can significantly enhance biological activity, supporting ongoing efforts to develop more effective metal-based antimicrobial agents. Given the global rise in antimicrobial resistance, these findings provide a promising foundation for the rational design of new therapeutic candidates. Moreover, the comprehensive spectroscopic and analytical characterization enriches the database of pyrazolone-derived metal complexes and may guide future research on structure–activity relationships in bioinorganic chemistry.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	It is clear and informative, but it can be improved for precision and scientific impact.

It accurately reflects the study’s main components (synthesis, characterization, antimicrobial study).

However, it is slightly long and lacks emphasis on the structure–activity relationship aspect discussed in the paper.

Adding terms like “novel” or “bioactive”, and emphasizing the ligand type, can make it more engaging to readers.
	

	Is the abstract of the article comprehensive? Do you suggest the addition (or deletion) of some points in this section? Please write your suggestions here.


	Yes — the abstract of the article is generally comprehensive and well-organized, but it can be improved for clarity, conciseness, and scientific balance. It effectively summarizes the synthesis, characterization, and antimicrobial evaluation, but some details could be refined or added to improve scientific precision and readability.
Abstract (Revised):
A novel Schiff base ligand derived from 4-acetyl pyrazolone and its cobalt(II) complex were synthesized and characterized using elemental analysis, molar conductivity, FT-IR, UV–Vis, ¹H NMR, and GC–MS spectroscopy. Spectroscopic data confirmed the formation of the azomethine (C=N) linkage and coordination through nitrogen and oxygen donor sites. The Co(II) complex exhibited higher thermal stability and non-electrolytic behavior compared to the free ligand, consistent with strong metal–ligand bonding. Antimicrobial studies against selected Gram-positive, Gram-negative, and fungal strains revealed that metal coordination enhanced the biological activity, with the Co(II) complex showing up to twofold higher inhibition zones than the free ligand. The improved activity is attributed to increased lipophilicity and membrane permeability in accordance with Tweedy’s chelation theory. These findings highlight the potential of 4-acetyl pyrazolone–based Schiff bases and their cobalt complexes as promising candidates for further development of new antimicrobial agents.
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is mostly scientifically correct, with valid experimental methods and logical interpretations. However, it contains some minor scientific inaccuracies, such as misinterpretation of IR shifts, the inappropriate use of GC–MS for metal complexes, and lack of structural confirmation (e.g., magnetic or XRD data). Overall, the work is sound but requires minor corrections for full scientific accuracy.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	Yes, the references are sufficient and mostly recent, covering key works from 2015–2021. However, adding a few more recent studies (2022–2024) on Schiff base metal complexes and antimicrobial coordination chemistry would strengthen the literature base.
	

	Is the language/English quality of the article suitable for scholarly communications?


	The language is generally clear and understandable, but it needs minor grammatical and typographical corrections to meet full scholarly standards.
	

	Optional/General comments


	The study is well-conducted and relevant, presenting valuable findings on Schiff base–metal complexes. Minor revisions in data presentation, language, and spectral interpretation are recommended to enhance clarity and scientific accuracy.
This is interesting paper. It reports " Synthesis, Spectroscopic Characterization and Antimicrobial assessment of 4-Acetyl pyrazolone Schiff base and its Cobalt (II) Complex ". However, my comments are as follows

1- The paper states that the complex has an octahedral geometry based only on molecular weight and stoichiometry.

2- However, no magnetic susceptibility, electronic spectra (d–d transitions), or single-crystal XRD data were provided to confirm geometry.

3- UV–Vis spectra were recorded only up to 800 nm, which cannot reveal Co(II) d–d transitions (often appear beyond 800 nm).

4- The ligand is described as tridentate (O, N, N), but the molecular formula (CoL₂) suggests six coordination sites, implying bidentate coordination (O, N).

5- The proposed structure figure (Fig. 7b) does not clearly match the empirical formula or coordination number. Aim of the study should be clearly written at the end of Introduction.

6-  The IR band shift from 1636 → 1684 cm⁻¹ is described as “coordination of azomethine N.”

7- Coordination usually lowers the C=N stretching frequency due to electron donation to the metal, not increases it.

8- The blue shift is inconsistent with typical coordination behavior of imine ligands to transition metals. 10-The conclusion should be supported by appropriate hypothesis testing and report of the results

9- The M–L band at 760 cm⁻¹ is unusually high; typical Co–N or Co–O stretching bands appear around 500–600 cm⁻¹.

10-The reported value may correspond to another vibration (e.g., aromatic out-of-plane bending), not M–L coordination. I would suggest accept this paper for publication after amendments.

11- Only the ¹H NMR of the ligand is reported; the complex’s NMR spectrum is missing.

12-Coordination to Co(II), a paramagnetic ion, would cause significant broadening or signal suppression—this absence should have been discussed.

13-Reporting GC–MS for a nonvolatile Co(II) complex is scientifically questionable; such compounds typically decompose before vaporization.

14-The given molecular ion at 673 m/z likely does not represent the intact complex.

     15-The UV–Vis data were interpreted as π→π* and n→π* transitions only.

     16-For a Co(II) complex, d–d transitions or charge-transfer bands are expected but not reported or analyzed.Thus, the spectral discussion is incomplete and partially inaccurate.No proof of ligand deprotonation

17-Coordination through phenolic oxygen assumes deprotonation (–OH → –O⁻), but no experimental evidence (e.g., disappearance of O–H signal in NMR or IR) was shown.

18-There is no mention of TLC, elemental analysis for metal-ligand ratio confirmation, or melting point consistency as purity checks.

19-No yield optimization or reproducibility discussion

20-Yields are reported but no mention of repeated syntheses or error ranges (± %) to demonstrate reproducibility.

21-Incomplete antimicrobial data presentation

22-The study mentions MIC and MBC/MFC, but no numerical values or concentration units are given—only qualitative statements.

23-Without this data, the biological results are not quantitatively verifiable.

24-The antimicrobial assay results (zone diameters) lack replicates, standard deviations, or statistical validation.

25-Single-value reporting can lead to false interpretation of efficacy.

26-The paper attributes all increased bioactivity to chelation according to Tweedy’s theory. However, the theory is qualitative and does not account for complex molecular or membrane interactions.

27-The discussion should have included alternative mechanisms (e.g., reactive oxygen generation, metal ion release).

28-The increased solubility of the complex in DMSO and methanol is attributed to “increased polarity,”but metal coordination usually reduces polarity due to partial covalency.

29-No control for solvent or DMSO toxicity in biological tests

30-DMSO was used as solvent, but its control zone of inhibition was not reported numerically—this could lead to false positive results.

31-Figure numbering and labeling inconsistencies

32-Figures are mentioned (Fig. 1, Fig. 2, etc.) but not properly embedded or referenced with captions and units.

33-Some figures (e.g., mass spectra) are mislabeled or missing scale indicators.

34-Some formulas are written inconsistently (e.g., “C36H40CoN8O2” vs “C₃₆H₄₀CoN₈O₂”).

Typographical errors in section headings

Examples: “Soubility” → Solubility, “Antmicrobial” → Antimicrobial, “Material and methods” → Materials and Methods.

I would suggest accept this paper for publication after amendments.
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	Are there ethical issues in this manuscript? 
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