Dihydroorotate dehydrogenase inhibitors containing carboxylic acid bioisosters
with superior broad-spectrum antiviral activity for next pandemic preparedness
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Fig. 1: Antiviral and immunomodulatory activity of vidofludimus calcium (VidoCa). (A) Chemical structure of
VidoCa with clinical study status [1,2]. (B) VidoCa inhibits replication of DNA, RNA, and retroviruses in the
lower micromolar range in vitro, including strong anti-Epstein-Barr virus (EBV) activity. (C) Dihydroorotate
dehydrogenase (DHODH) that catalyzes the rate-limiting step of de novo pyrimidine synthesis represents a
promising target for development of host-directed antivirals. VidoCa specifically targets DHODH, thereby
inhibiting viral replication and reactivation. VidoCa displays a unique dual antiviral mode of action. First, it
directly affects viral replication by depletion of the cellular pyrimidine pool. Second, VidoCa indirectly induces
an antiviral state by inducing interferon-independent innate immune responses.

Combination with other beneficial elements
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Fig. 2: Improved carboxylic acids as starting point. By modification of other parts of the VidoCa scaffold
more potent and stable carboxylic acid derivatives were obtained [3]. In this project, carboxylic acids were
replaced by bioisosters, which can be easily synthesized from its acid precursor.

Finding a suitable bioisoster
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Antiviral testing
» early lead 2f showed only moderate efficacy in an in-vivo SARS-CoV-2 replication model in
K18-hACE mice mice similar as described for VidoCa and cpd. 1 [3,4]

» optimized DHODH inhibitors 3b-3d potently restrict SARS-CoV-2 replication at nanomolar to
subnanomolar concentrations in human airway epithelial cells infected with SARS-CoV-2

> in ex vivo-cultivated human lung tissue 3d inhibits influenza virus replication and reduces

the release of pro-inflammatory cytokines
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HAdV: human adenovirus C5, HCMV: human cytomegalovirus, MPXV: monkeypox virus, CoV: human coronavirus, ZIKV: Zika virus, IAV: influenza A
virus, MeV: measles virus, RSV: respiratory syncytial virus, HIV-1: human immunodeficiency virus type 1.

Conclusions and outlook

» The (optionally deuterated) N-methoxyamide group can serve as carboxylic acid
bioisoster, exhibiting improved target engagement and pharmaceutical properties
compared to its progenitor vidofludimus calcium (VidoCa)

» An advanced derivative potently restricts replication of different (respiratory) viruses in
the single-digit nanomolar range in vitro
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