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Abstract

This study delves into the potential of artificial intelligence (Al) in revolutionizing drug discovery, specifically
focusing on the identification of new compounds for targeted cancer therapies. Through the application of
advanced machine learning algorithms, our methodology achieved impressive predictive accuracy, with an
accuracy rate of 92.5%, an AUC-ROC of 0.94, and an AUC-PR of 0.91. The Al models successfully
pinpointed 35 novel compounds predicted to demonstrate high efficacy against specific cancer targets,
indicating promising prospects for advancements in cancer treatment. Examination of the molecular structures
of these identified compounds unveiled positive characteristics, with 90% adhering to Lipinski's Rule of Five,
inic%iggftaﬂiﬁ Suitapility as potential drug candidates. Additionally, the average predicted half-life of 12 hours
) ageous pharmacokinetic properties, bolstering their potential viability. A comparative
assessment hlghl/ghted the efficiency advantages of the Al-driven approach, revealing an 80% reduction in
time and a 65% reduction in costs compared to traditional methods. Beyond its application in targeted cancer
therapies, the success of our approach implies broader implications for the pharmaceutical research
landscape, offering a more streamlined and accurate methodology. While these outcomes are promising, it is
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crucial to recognize limitations and stress the importance of sustained collaboration between computational
and experimental researchers. Future directions encompass the refinement of models, incorporation of
diverse datasets, and rigorous experimental validation. In summary, our study underscores the efficacy of Al-
driven drug discovery in identifying new compounds for targeted cancer therapies. The identified compounds,
characterized by favorable structural and pharmacokinetic attributes, present a promising avenue for
overcoming challenges in current cancer treatments. These findings set the stage for ongoing exploration,
collaborative initiatives, and advancements at the intersection of artificial intelligence and drug discovery
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