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Summary: The invention in this patent application relates to quinoline derivatives represented generally by formula (I), which are modulators of

the nuclear receptor RORyt and may be useful in preventing and/or treatment of immune-mediated inflammatory diseases.

The T helper type 17 cells (Th17) are a subset of CD4+ T cells. They produce the cytokines IL17A, IL17F, IL-21, and IL-22 that
stimulate tissue cells to promote recruitment of granulocytes and produce inflammatory chemokines, cytokines, and
metalloproteases. Th17 cells have been implicated in the pathogenesis of several autoimmune diseases such as collagen-
induced arthritis (CIA) and experimental autoimmune encephalomyelitis (EAE). Elevated levels of IL17, the main cytokine
produced by Th17 cells, are expressed in several allergic and autoimmune diseases.

Retinoic acid-related nuclear receptor gamma t (RORyt) is a nuclear receptor that is expressed in the immune system cells and
functions as a key transcription factor in Thl7 cells differentiation. Studies have shown that RORyt deficient mice are healthy but
display impaired Th17 cell differentiation in vitro, a significantly reduced Th17 cell population in vivo and decreased susceptibility
to EAE.

IL-23 is a cytokine that is required for Thl7 cell survival. IL-23 deficient mice do not produce Thl7 cells and are resistant to EAE, CIA,
and inflammatory bowel disease (IBD). Genetic studies have revealed a connection between the polymorphisms of the genes for
Th17 cell-surface receptors, IL-23R, and CCR6 and susceptibility to IBD, multiple sclerosis (MS), rheumatoid arthritis (RA), and
psoriasis.

The anti-p40 monoclonal antibody Ustekinumab (Stelara) that blocks IL-12 and IL-23 has been approved for the treatment of
moderate to severe plaque psoriasis in adult patients. Clinical studies on monoclonal antibodies that target IL-23 and inhibit the
Th17 subset selectively are currently underway for the treatment of psoriasis. Recent phase II clinical results using both anti-IL-1 7
receptor and anti-IL-17 therapeutic antibodies demonstrated good efficacy in patients with chronic psoriasis, while anti-IL-17
antibodies have produced significantly promising results in early clinical trials in patients with rheumatoid arthritis and uveitis.

The accumulated data point out to the importance of inhibition of the Th17 pathway as a viable clinical target for the treatment of
immune-mediated inflammatory diseases. Inhibition of Th17 through the use of compounds with RORyt modulation activities is a
promising and potentially beneficial approach that may provide effective treatment for these immune diseases.
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Key Structures: The inventors reported the structures of 97 compounds of formula (I); several of the compounds were resolved into enantiomers, but
the absolute stereochemistry of the enantiomers was not reported. Compounds 1, 9, 72B, and 79C are representative examples:
72B (one enantiomer) 79C (one enantiomer)
Biological Assay: The inventors described the following biological assays to evaluate the compounds of the invention:
In Vitro Biological Data
ThermoFluor Assay
RORyt ThermoFluor Assay Construct
Cell Based Blological Data
RORyt Reporter Assay
Human Th17 Assay
Biological Data: Biological data were reported for all 97 examples of formula (I). Some representative data from the assays are listed for the

representative examples in the following table:

Examole ThermoFluor® | RORyt Reporter ROR/};tsieyporter Human Th17
P Assay, Kd uM | Assay, ICso uM % inhibitio’n M Assay, ICso uM
1 0.018 0.35 72 0.59
9 0.00083 0.0065 85 0.085
72B 0.00071 0.031 99 0.025
79C 0.000024 0.0025 94 0.0015
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