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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 addresses a growing global health challenge (Alzheimer's disease). The work is relevant as it employs a rigorous, physics-based in silico framework to design novel therapeutic candidates. The development of a highly predictive QSAR model that incorporates solvation and entropic terms is a significant strength, moving beyond simpler docking scores. The design of 59 new donepezil analogues with predicted inhibitory activities in the picomolar range, coupled with comprehensive validation through molecular dynamics and ADME profiling, represents a substantial contribution. If experimentally validated, these compounds could serve as promising lead candidates, potentially leading to more effective treatments for AD and advancing the field of structure-based drug design.
	

	Is the title of the article suitable?

(If not please suggest an alternative title)


	A suitable and descriptive title would be:
"Structure-Based Design and In Silico Evaluation of Novel Donepezil Analogues as Potent Inhibitors of Human Acetylcholinesterase for Alzheimer's Disease Therapy"


This title accurately reflects the core activities: design, computational evaluation, the chemical class (donepezil analogues), the target (human AChE), and the therapeutic context.
	

	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.


	The abstract is generally well-written. However, it could be slightly strengthened:

· Explicitly mention the key validation metric for the QSAR model. For instance, add a phrase like: "...which was rigorously validated on an external test set, demonstrating high predictive power."

· Briefly state the central conclusion regarding the potential of the best compounds. The final sentence could be enhanced to: "These results suggest that the designed analogues, particularly DPZA46, are promising candidates worthy of further experimental investigation as potential anti-Alzheimer agents."
	

	Is the manuscript scientifically, correct? Please write here.
	The manuscript is scientifically sound and demonstrates a sophisticated computational workflow. The methodology is robust, combining QSAR, docking, interaction energy decomposition, ADME prediction, and molecular dynamics (MD) with MM-GBSA, which is the gold standard. However, a few points require clarification or correction:

· There is a notable discrepancy in the results for DPZA20. Table 5 and the text state it has a very favourable ∆∆G_com of -10.5 kcal/mol, predicting high potency (IC50 = 39 pM). However, Table 7 from the MM-GBSA analysis of the MD trajectories shows a ∆∆G_BindMMGBSA of -15 kcal/mol, which is even more favourable, yet the authors note it is an "exception" to the predicted activity order. This contradiction needs to be addressed and explained. Is this due to the limitations of the rigid docking-based QSAR model for this specific flexible ligand, or an issue with the MD convergence for this complex?

· In Section 2.5, Equation (3): ΔG_com = ΔG_binding – TΔS + ΔG_Solv. The calculation of the entropic term (TΔS) is non-trivial. Authors should briefly describe how this value was estimated for each complex (e.g., using a normal mode analysis, quasi-harmonic approximation, or a simpler empirical approximation). Its omission is a significant methodological gap.

· Table 2 is confusing. The column for the Validation Set is misaligned, and it is unclear what "pIC50_theo" refers to. This table should be restructured for clarity.

· In Table 6, for DPZA36, the value for logS_wat is listed as "4.7", which is almost certainly a typo and should be "-4.7" to be consistent with the other values and the stated range for drugs.
	

	Are the references sufficient and recent? If you have suggestions of additional references, please mention them in the review form.
	The references are generally appropriate and include key historical works and recent studies (up to 2025). However, authors should use the APA referencing style and not Vancouver.
	

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


	The language is generally good and understandable, but it requires thorough proofreading by a native English speaker or a professional editing service to correct numerous grammatical errors, awkward phrasing, and typos.

Examples:

· "Free fixation energy" in the keywords and abstract should be "Binding Free Energy" or "Free Energy of Binding".

· "Pic 1" should be "Figure 1".

· "The absence of a curative treatment for this pathology highlights the urgency..." -> "The lack of a curative treatment for Alzheimer's disease underscores the urgency..."

· Inconsistent capitalization of section headers (e.g., "material and methods" should be "Materials and Methods").

· "intuition-based substitution method" might be better phrased as "structure-based fragment substitution approach".
	

	Optional/General comments


	This is a strong computational study that follows a logical and well-validated pipeline. The transition from model building to design and subsequent validation with MD and ADME is exemplary.

However, the outline weakness should be addressed:

· The lack of detail on the entropy (TΔS) calculation.

· The discrepancy for DPZA20 needs to be discussed.
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	Are there ethical issues in this manuscript? 


	(If yes, Kindly please write down the ethical issues here in detail)

None
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