
Diphyllin analogs for use as antiviral and

treatment of other medical conditions

Orally bioavailable and low-toxicity therapeutic compounds offer a broad-

spectrum treatment for viral infections, cancer, and metabolic conditions.

There are many hundreds of viruses that can cause human diseases, but

currently, there are only ten approved antiviral treatments. Antiviral design

generally targets multiple components of the virus to enhance preparedness

and ability to counteract the virus by lowering the likelihood of resistance

mutations, but sometimes viruses take advantage of host factors to

proliferate, which makes this design strategy flawed. For example, Vacuolar

H+-ATPase (V-ATPase) is an ATP-driven proton pump that regulates the

acidity of endosomes and lysosomes in cells, but viruses can co-opt this

machinery to initiate infection. Current treatments for this are antibiotics like

Baf A1 and ConcA, but they lack therapeutic selectivity and drug-like

properties to be used as viable drug leads for further drug development.

Diphyllin, a naturally occurring compound, has shown significant potency

and selectivity as a V-ATPase inhibitor, but it suffers from in vivo toxicity and

poor metabolic stability and oral bioavailability. However, diphyllin can be

used as a drug lead to design new therapeutic analogs for inhibiting V-

ATPase. Researchers at Purdue University have designed a library of

diphyllin analogs with improved in vivo toxicity, metabolic stability, and oral

bioavailability compared to diphyllin itself. This technology provides a robust

foundation for the development of diphyllin-based V-ATPase inhibitors with

potential therapeutic applications for variety of conditions including viral

infections, parasitic infections, cancer, obesity, and osteoporosis.

Technology Validation:

-Proton Nuclear Magnetic Resonance (H-NMR) to validate structures of

compounds

-High-Performance Liquid Chromatography (HPLC) purified to isolate

products

-Antiviral activity tested with Ebola Virus, Chikungunya Virus, and Venezuelan

Equine Encephalitis Virus showed potent activity and potential use as broad-
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spectrum antiviral

-In vivo pharmacokinetics and maximum tolerated dose assays to assess

toxicity of compounds at EC90 blood level required for oral dosing showed

good potency and negligible toxicity

Advantages

-First selective antiviral for V-ATPase inhibition with improved in vivo toxicity,

metabolic stability, and oral bioavailability
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