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Purpose This study aims to develop machine learning and molecular docking models for the 
screening of in-house databases and the synthesis of potential HIV integrase inhibitors. 
Methods This study extracted 2126 compounds from the ChEMBL 33 database and calculated their 
molecular descriptors using the Mordred library. The data was then subjected to a rigorous 
machine learning pipeline, including missing values and outliers handling, feature selection, and 
model selection, to develop a robust QSAR model. This model was subsequently used to predict 
the in-house library, which consists of synthesized triaryl scaffolds, and was validated using 
molecular docking with Autodock-GPU. The candidate compounds were then synthesized through 
a four-step process: (i) Williamson reaction, (ii) hydrazone formation, (iii) Vilsmeier-Haack reaction, 
and (iv) reductive amination reaction. 
Results The Extra Tree algorithm was the optimal candidate during feature selection, achieving an 
F1 score of 0.783±0.050 in cross-validation. The MLP and TomekLinks algorithms were selected to 
develop the predictive model, with a cross-validated F1 score of 0.824±0.043 for the model 
development and optimization step. The external validation also proved the model's 
generalizability, with the F1 score being 0.845. The screening phase proposed compound DI081 as 
a potential candidate, with a 98.57% inhibitory probability and a -20.77 kcal/mol docking score 
from Autodock-GPU, surpassing Bictegravir's -10.58 kcal/mol. Finally, DI081 was synthesized with 
a 2.43% yield of the entire procedure due to steric hindrance from 2-hydroxy acetophenone. The 
proposed chemical structure is anticipated to exhibit potential inhibitory activity against HIV 
integrase. This hypothesis is currently being evaluated through rigorous in vitro testing to prove its 
efficacy. 
Conclusions This study has identified DI081 as a compound with potent HIV integrase inhibitory 
activity, as evidenced by its predicted probability of 98.57% and docking score of -20.77 kcal/mol 
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