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            Abstract
Visceral leishmaniasis causes considerable mortality and morbidity in many parts of the world. There is an urgent need for the development of new, effective treatments for this disease. Here we describe the development of an anti-leishmanial drug-like chemical series based on a pyrazolopyrimidine scaffold. The leading compound from this series (7, DDD853651/GSK3186899) is efficacious in a mouse model of visceral leishmaniasis, has suitable physicochemical, pharmacokinetic and toxicological properties for further development, and has been declared a preclinical candidate. Detailed mode-of-action studies indicate that compounds from this series act principally by inhibiting the parasite cdc-2-related kinase 12 (CRK12), thus defining a druggable target for visceral leishmaniasis.
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                    Fig. 1: The evolution of the pyrazolopyrimidine series to give the development compound 7.[image: ]


Fig. 2: Efficacy of compound 7 in a mouse model of visceral leishmaniasis.[image: ]


Fig. 3: Studies to validate the molecular target of the pyrazolopyrimidine series.[image: ]


Fig. 4: Identification of cyclin-dependent related kinases as targets of the pyrazolopyrimidine series using a chemoproteomic approach.[image: ]


Fig. 5: Docking studies for compounds 4 and 7.[image: ]
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Extended data figures and tables

Extended Data Fig. 1 Rate-of-kill of L. donovani axenic amastigotes by compound 7.
Chart shows relative luminescence units (RLU) versus time from axenic amastigote rate-of-kill experiment with compound 7 (representative results for one of two independent experiments are shown; data are mean and s.d. of three technical replicates). Concentrations are as follows (ÂµM): 50, open circles; 16.7, closed circles; 5.6, open squares; 1.85, closed squares; 0.62, open triangles; 0.21, closed triangles; 0.069, open inverted triangles; 0.023, closed inverted triangles, 0.0076, open diamonds and 0.0025, closed diamonds.


Extended Data Fig. 2 Linker-containing target molecules synthesized for chemical proteomic experiments and their corresponding EC50 values.
Potencies of the compounds in the cidal axenic and intra-macrophage assays are shown; data are fromÂ at least three independent replicates.


Extended Data Table 1 Activity of compound 7 and miltefosine against a panel of Leishmania clinical isolatesFull size table


Extended Data Table 2 Solubility of compound 7 in simulated physiological mediaFull size table


Extended Data Table 3 In vitro metabolic stability data for compound 7Full size table


Extended Data Table 4 Drug metabolism and pharmacokinetics data for compound 7Full size table


Extended Data Table 5 Sensitivity of wild-type and drug-resistant promastigotes to compounds within the seriesFull size table


Extended Data Table 6 Sensitivity of wild-type and compound 5-resistant intra-macrophage amastigotes to the compound seriesFull size table
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