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Summary: The invention described in this patent application relates to quinazoline derivatives represented by formula (I). These
compounds can modulate toll-like receptors and may potentially treat viral infections or immune or inflammatory disorders.

Toll-like receptors (TLRs) are primary trans-membrane proteins that play key roles in the innate immune system. There are 13
identified TLRs in humans and mammals named as TLR1 to TLR13, but they are not all presented in humans. TLRs expressed
on the cell surface of certain types of immune cells recognize pathogen-associated molecular patterns and that activates the
immune cell responses including production of cytokines and upregulation of costimulatory molecules on phagocytes.

Agonists of TLR7/8 are known to be IFN inducers; these agonists can act as vaccine adjuvants and promote T helper 1 (Th1)
immune response against viral infections. Thus, the modulation of TLRs by small molecules is a promising therapeutic target
and can potentially offer solutions to unmet clinical needs in treating viral infections and immune and inflammatory disorders.

Important Compound Classes:

Key Structures: The patent application describes the synthesis and structures of 98 examples of the compounds of formula (I); 8 of these
examples are shown below:

Biological Assay: The biological activity of the compounds of formula (I) was determined by the following assays:

1. Assessment of TLR7 and TLR8 activity: The ability of compounds to activate human TLR7 and/or TLR8 was evaluated using
HEK293 cells transiently transfected with a TLR7 or TLR8 expression vector and NFKB-luc reporter construct. The lowest
effective concentrations (LEC) values were determined for each compound.

2. The potential of compounds to induce interferon was evaluated in two assays:

a. Suppression of HCV replicon replication: The antiviral activity in the HCV replicon system was determined upon
incubation with conditioned media from peripheral blood mononuclear cells (PBMC). The inhibitory activity of each
compound on the Huh7-luc/neo cells was reported as EC50 values.

b. Activation of ISRE promoter elements: Measuring the activation of interferon-stimulated responsive elements (ISRE)
by conditioned media from PBMC.
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Biological Data: Biological data were reported fully or partially for all 98 examples; the data for the above 8 compounds are shown in the
following table:
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