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Summary: The invention in this patent application relates to pyridyloxyacetyl tetrahydroisoquinoline derivatives represented generally by formula

(I). These compounds inhibit the activity of nicotinamide phosphoribosyl transferase (NAMPT) and may potentially provide a
useful treatment for several forms of cancer.

Nicotinamide adenine dinucleotide (NAD) is a coenzyme that is involved in cellular redox reactions. It exists in two forms, the oxidized
(NAD") and reduced (NADH) forms. NAD" is essential for metabolism, energy production, DNA repair, and signaling in many
types of cancer cells. The biosynthesis of NAD is achieved from nicotinamide, nicotinic acid, or tryptophan. The biosynthesis of
NAD from nicotinamide is a major route that is referred to as the NAD salvage pathway. Nicotinamide phosphoribosyl transferase
(NAMPT) catalyzes the conversion of nictotinamide to nicotinamide mononucleotide (NMN), which is the rate-limiting step in
the NAD biosynthetic salvage pathway. NAMPT is essential for the biosynthesis of NAD and found to be upregulated in many
cancer cells. Studies have shown that NAMPT is overexpressed in several types of tumor cells including breast cancer,
gastric cancer, colorectal cancer, liver cancer, renal cancer, brain cancer, melanoma, prostate cancer, NSCLC, and others.
This overexpression in cancer cells is linked to tumor progression. Thus, the inhibition of NAMPT can lead to depletion of NAD",
which in turn inhibits the synthesis of adenosine-5'-triphosphate (ATP). This effect eventually causes the attenuation of cancer cell
proliferation.

In addition to the depletion of NAD" in cancer cells, NAMPT inhibitors may also deplete the NAD" in normal cells to such low levels
that can be harmful to these cells. This potential harmful side effect may be managed by implementing a corrective measure using an
alternative NAD biosynthetic pathway. Nicotinic acid phosphoribosyl transferase (NAPRT) is an enzyme that is essential for the
conversion of nicotinic acid to NAD. This enzyme is expressed in normal human tissues and in only some tumors. Studies have
shown that the coadministration of nicotinic acid with certain NAMPT inhibitors enhances the therapeutic index of these
inhibitors. The coadministration of nicotinic acid allows the continued biosynthesis of NAD" in normal cells through the NAPRT-
mediated nicotinic acid pathway. This does not appear to affect the antitumor activity of NAMPT inhibitors on NAPRT-deficient
tumor cells.

While there are several known NAMPT inhibitors, there remains a need for alternative NAMPT inhibitors such as the disclosed

compounds in this patent application, which may be useful for the treatment of cancer.
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Key Structures: The inventors disclosed 20 compounds of formula (I) including the following four representative examples:
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Biological Assay: The following assays were used to test the invention compounds as inhibitors of NAMPT.
¢ NAMPT Biochemical Assay
o Assay for NAD*/NMN Levels in A2780 Cells
e Cell Proliferation Assay = NA (Nicotinic Acid)
o A2780 Proliferation Assay + NAM (Nicotinamide)
o Cell Viability Assay
e LC—MS Analysis of NAD" and Carbohydrate Metabolites in A2780 Cancer Cells
o IVTI Assay
o LC—MS Analysis of NAD" in A2780 and NCI-H1155 Tumor Xenografts
o Efficacy in Xenograft Tumor Models
Biological Data: Representative disclosed biological data for compounds 1 and 2 from two assays:
Inhibition of NAD" Formation in | Inhibition of NAD* Formation in
A2780 Tumor Xenografts NCI-H1155 Tumor Xenografts
Treatment NAD levels Standard Error of NAD levels Standard Error of
rou (pmol/mg tissue) Means (pmol/mg tissue) Means
group & (pmol/mg tissue) & (pmol/mg tissue)
Vehicle 56.30 9.48 20.08 2.39
Example 1:
5 mg/ke (BID) 5.04 1.21 7.48 1.50
Example 1:
10 mg/kg (BID) 2.55 0.63 3.63 1.31
Example 1:
20 mg/kg (BID) 3.29 1.85 1.82 0.35
Vehicle 55.03 18.11 57.97 10.65
Example 2:
8 mg/ke (BID) 3.97 1.09 5.19 1.26
Example 2:
16 mg/kg (BID) 6.52 1.56 1.98 0.63
Example 2:
32 mg/kg (BID) 6.38 0.91 0.84 0.39
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