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Introduction

Computational methods, such as molecular docking and machine learning (ML), can accelerate
drug discovery by predicting bioactive molecules [1]. This study focuses on thromboxane synthase
(TXAS), an enzyme that plays a crucial role in the biosynthesis of thromboxane A, (TXA,) in the
arachidonic acid metabolic pathway. TXA, is a potent platelet-aggregating prostanoid involved in
thrombus formation and vasoconstriction, which can lead to cardiovascular diseases [2].

In this work, new compounds were designed using computational techniques, synthesized, and
evaluated for their antiplatelet activity.

Material and Methods

We generated a virtual library of new chemical structures based on pyrazolopyridine compounds
with antiplatelet activity from the literature [3,4]. The generated library was subjected to a virtual
screening using molecular docking simulation and ML [5].

Reagents were obtained commercially or prepared by modifying functional groups for the
synthesis. TLC monitored reactions on silica gel plates using a gradient eluent and UV visualization.
Structural identification of synthesized compounds was carried out using the following spectroscopic
analyses: FTIR by ATR on a Shimadzu IRTracer-100; '"H NMR on Varian VNMRS 500 MHz and Bruker
500 MHz spectrometers; *C NMR, DEPTQ, HSQC, and HMBC on Bruker 500 and 400 MHz
spectrometers; and HRMS on a Bruker ESI-Q20 TOF in positive ion mode.

The compounds were tested for their ability to inhibit platelet aggregation in human plasma
induced by arachidonic acid. Platelet aggregation was measured using a turbidimetric method and
expressed as percent inhibition relative to a control. DMSO 1% was used as the solvent, and
acetylsalicylic acid as a positive control [3].

Results and Discussion

We created a virtual library of chemical structures comprising 142 proposed molecular structures
related to pyrazolopyridine compounds with antiplatelet activity from the literature [3,4]. These structures
were submitted to a classification model built with ML in the KNIME program to classify the structures
as active or inactive. Forty-seven structures were classified as active, presenting a probability (P) of
TXAS inhibition with P>0.5 [5,6].

Four molecular structures were selected for chemical synthesis: two 1H-pyrazolo[3,4-b]pyridine
and two pyrazolo[1,5-a]pyridine (Fig. 1). These were predicted to have the highest probability of activity
(P>0.70) by the classification model. The four compounds were synthesized from
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5-amino-3-methyl-1H-pyrazoles varying R1 substituents. They were characterized by melting point and
spectroscopic techniques [6].

The compounds LQMEDS552-555 were tested for their ability to inhibit platelet aggregation. Only
those predicted with the best results for TXAS inhibition, LQMEDS53 (P=0.83) and LQMEDS554
(P=0.82), showed inhibition at a 500 uM concentration (Fig. 1).

Fig. 1. Synthesis (A) and in vitro antiplatelet activity (B) of the designed compounds:
1H-pyrazolo[3,4-b]pyridine (LQMEDS552 and 553) and pyrazolo[1,5-a]pyrimidine (LQMEDS554 and
555).
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Conclusion

Integrating molecular docking and machine learning, virtual screening identified promising
compounds for inhibiting the TXAS enzyme. This approach streamlined the discovery process for
bioactive compounds by reducing the number of compounds selected for synthesis and testing.

Results suggest that the antiplatelet activity exhibited by the newly synthesized compounds is
related to the predicted TXAS enzyme inhibition potential from the virtual screening and that this action
is concentration-dependent.
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