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Dengue virus (DENV) is a rapidly spreading mosquito-borne pathogen responsible 

for tens of millions of symptomatic infections and thousands of deaths globally each 

year. Despite its severe public health burden, there are currently no approved, effective 

direct-acting antiviral drugs available for clinical treatment. To address this critical 

therapeutic gap, the viral RNA-dependent RNA polymerase (RdRp)—encoded within 

the nonstructural protein 5 (NS5)—was chosen as a primary drug target. RdRp is 

exceptionally well-suited for selective antiviral intervention because it is highly 

conserved across flaviviruses, plays an indispensable role in viral replication, and lacks 

a human host homolog. Guided by established lead scaffolds featuring key structural 

modifications such as 2′-fluoro, 4′-azido, and 2,4-thiouridine, 6-azauracil substitutions, 

we have designed and successfully synthesized a series of novel nucleoside derivatives. 

The ongoing synthesis of expanded novel candidate libraries and comprehensive 

biological evaluations (including antiviral inhibition assays and host cell cytotoxicity 

screenings) are currently underway. These combined efforts aim to establish crucial 

structure activity relationships (SAR) to pave the way for next-generation anti-dengue 

therapeutics. 

References:  

1. Bhakt, P., Pokharel, S. M., Li, Y., Srivastava, T., Miller, J., Dittmar, M., et al. 

(2026). NS5-targeting nucleoside analogs inhibit dengue virus and other flaviviruses. 

PLoS Pathogens, 22(2), e1013970.  

2. Assessing the Design of Pyrimidine-Based Nucleoside Analogs Targeting Dengue 

and Zika RNA-Dependent RNA Polymerase: What are the Rules? (2025). Journal of 

Medicinal Chemistry, 68(18), 18752–18784. 

3. 4′-Modified Nucleosides for Antiviral Drug Discovery: Achievements and 

Perspectives (2022). Accounts of Chemical Research, 55(1), 132–145. 


