The article titled "Stereochemistry: Fundamental Principles and Contemporary
Applications in Molecular Recognition, Drug Development, and Artificial
Intelligence” by Richard Murdoch Montgomery provides a comprehensive review
of stereochemical principles. Below is a peer review of the work based on the
provided text.

1. Scholarly Merit and Scope

The article successfully bridges foundational 19th-century concepts, such as
Pasteur’s discovery of optical activity and the tetrahedral carbon model of van't
Hoff and Le Bel, with cutting-edge 21st-century technologies like Artificial
Intelligence (Al) and Machine Learning (ML). It covers a broad range of essential
topics, including:

« Analytical Techniques: Polarimetry, Circular Dichroism (CD), Vibrational
Circular Dichroism (VCD), NMR, and X-ray crystallography.

o Computational Methods: Density Functional Theory (DFT) and Molecular
Dynamics (MD).

« Synthetic Strategies: Asymmetric catalysis and biocatalysis.

2. Strengths

o Integration of Modern Technology: The inclusion of Section 2.2.3 on
Machine Learning is a significant strength. Discussing how random forest
algorithms and convolutional neural networks (CNNs) can predict chirality
and optical rotation provides high value for contemporary researchers.

« Pharmaceutical Relevance: The author correctly emphasizes the critical
role of stereochemistry in drug development, citing the thalidomide tragedy
as a cautionary example of how enantiomers can have vastly different
biological effects (therapeutic vs. teratogenic).

o Methodological Rigor: The article provides detailed standard equations for
specific rotation and molar ellipticity, which grounds the theoretical
discussion in practical experimental physics.

3. Areas for Improvement

« Quantitative Results: While the "Results and Analysis" section (Section 3)
begins to describe the visualization of chiral centers, the review would
benefit from more specific data or case studies illustrating the "remarkable
precision" of the Al models mentioned.

« Completeness of Content: The provided text cuts off during the discussion
of Supercritical Fluid Chromatography (SFC) and Capillary Electrophoresis
(CE). Ensure these sections are fully developed in the final manuscript.

« Visual Aids: Section 3.1 refers to a "Figure 1" depicting a tetrahedral chiral
carbon. Peer review of the actual graphic is necessary to ensure the 3D
perspective (wedges and dashes) clearly illustrates the lack of symmetry.



4. Conclusion and Recommendation
Recommendation: Accept with Minor Revisions.

This article is highly suitable for a scientific periodical focused on organic chemistry
or pharmaceutical sciences. It serves as an excellent pedagogical resource and a
state-of-the-art summary of how computational tools are revolutionizing molecular
design. The revisions should focus on ensuring all analytical methods are fully
detailed and that the Al/ML sections include more specific performance metrics
from the cited literature



