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[bookmark: _GoBack]Natural products have been acknowledged as a fundamental source of therapeutic agents before the dawn of modern medicine. Nearly one-fourth of all modern medicines come from natural products, many of which were first used in traditional remedies. Unfortunately, even though the disease prevention and health promotion benefits of natural compounds are well-documented the chemical space of phytochemicals remains uncharted.  In the current study, a library consisting of 50,000 distinct phytochemicals obtained from approximately 9000 botanicals was virtually screened for molecules with an ability to enhance memory performance. Molecular docking simulations were conducted to estimate the inhibitory potency of the phytochemicals against five targets (acetylcholinesterase, monoamine oxidase B, phosphodiesterase 4, N-methyl-D-aspartate receptor, and α-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid receptor) that are implicated in the etiology of cognition dysfunction.  To comprehend the bioavailability, the phytochemicals with significant docking scores (< -8.0 kcal/mol) were tested for its ADME properties. The phytochemicals exhibiting excellent docking and ADME scores were selected to perform large scale molecular dynamics simulation (300 ns) and to estimate the binding free energy (G bind) using the MM/PBSA method. The in-silico analysis resulted in the identification of five phytochemicals with the potential to improve memory performance. Interestingly, the structure of three of the five phytochemicals was approximately 90% similar to commercial drugs known to improve cognitive impairment. This study represents an effort to integrate the traditional wisdom of herbalism with cheminformatics to rapidly identify natural compounds with bioactivity.
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