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Summary: The invention is in this patent application relates to 1H-imidazol-5(4H)-one derivatives represented generally by formula (I). These

compounds are FASN inhibitors and may potentially provide treatments for cancer, obesity related disorders, and liver related

disorders.

Fatty acid synthase (FASN) is a 250 kDa protein that contains seven functional domains; it is a key enzyme in the de novo synthesis

of long-chain fatty acids starting with acetyl-coenzyme A (CoA) and malonyl-CoA using NADPH as a reducing cofactor.

FASN is highly expressed in lipogenic tissues such as liver, lactating breast, fetal lung, and adipose tissue, but it is minimally

expressed in most normal human tissues. The low level of FASN expression in normal cells occurs because these cells obtain their

needed fatty acids from diet rather than from lipogenesis. It was discovered that the expression of FASN is highly up-regulated in

various cancer tumors such as prostate, breast, colon, and lung cancer. The overexpression of FASN in tumor cells is believed to aid

in the growth and survival of the tumors through multiple mechanisms. FASN provides saturated lipids for membrane synthesis;

increased saturated lipid content in the membranes increases their resistance to chemotherapy. It also helps in improving

the expression of growth factor receptor in lipid rafts and improving cell signaling. In addition, the consumption of NAPDPH due

to FASN activities in tumor cells keeps the redox balance in check.

Studies using siRNA knock down or pharmacological inhibition of FASN in tumor cells have resulted in apoptosis in vitro and delayed

tumor growth in vivo. Other studies using transgenic mouse models with FASN overexpression in the prostate established the role

of FASN as a potential oncogene. The results of many studies have suggested that FASN exerts its oncogenic effect by inhibiting the

intrinsic pathway of apoptosis. FASN expression and activities are up-regulated by androgens and epidermal growth factor. It is also

overexpressed in androgen-independent prostate cancers probably through activation of the PI3K/Akt pathway.

The above data point to the importance of the inhibition of FASN activities as an emerging and promising therapeutic target that may

lead to the development of new effective treatment for cancer. FASN inhibitors such as the compounds described in this patent

application may potentially provide needed therapeutics for the treatment of several forms of cancer. In addition, FASN has been

implicated in diabetes and/or regulation of the general wellness of the liver. Thus, FASN inhibitors may also potentially provide

treatments for obesity, type II diabetes mellitus, syndrome X, and disorders of the liver. They may also be useful as treatments for

other FASN-mediated disorders including lack of appetite control and inflammatory conditions.

Important Compound Classes:
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Key Structures: The inventors reported the structures of 99 compounds representing examples of formula (I) including the following compounds:

Biological Assay: The inventors described the following biological assays to test formula (I) compounds:

1. Fatty Acid Synthase (FASN) Inhibition Scintillation Proximity Assay

2. Fatty Acid Synthase Keto-reductase Domain (FASN KR) Inhibition

3. A2780 ovarian cell proliferation assay in lipid reduced medium, with and without palmitate

4. (a)in vitro LNCaP Vancouver prostate cell proliferation assay in lipid reduced medium; (b) in vitro PC-3M-Luc-C6 prostate cell

proliferation assay in lipid reduced medium

5. Prophetic Example 14C∼acetate Incorporation in HEPG2 Liver Cells

6. Prophetic Example Analysis of Intact Phospholipid Species by Electrospray Ionization Tandem Mass Spectrometry

7. Prophetic Example Xenograft Hematological Assay

8. In vivo MaCoA determination in NCI-H460 xenografts

Biological Data: The reported assay results from testing the representative examples (see structures above) using assays 1�4 are listed in the following table:
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