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Cancer Biological Target: Fatty Acid Synthase (FAS)

The spirocyclic piperidines of formula (I) inhibit the function of fatty acid synthase (FAS). FAS is a multifunctional homodimeric
enzyme protein, and it is the major enzyme required for the anabolic conversion of dietary carbohydrates to fatty acids. It
synthesizes long-chain fatty acids by using acetyl-CoA as a primer, malonyl Co-A as a 2 carbon donor, and NADPH for
reduction. The normal level of activity of FAS in adult cells is very low, as most normal human tissues preferentially acquire fatty
acids from dietary sources. However, many cancer tumor cells have shown high rates of fatty acid synthesis and overexpression
of FAS in numerous cancer types including prostate, ovary, colon, endometrium, lung, bladder, stomach, and kidney. This
variance in the levels of FAS in tumors versus normal cells suggests a potential link between increased FAS expression and
increased risk of cancer. Controlling FAS levels may provide some means of cancer therapy and makes inhibition of FAS a
major potential target in cancer treatment. The claimed compounds of formula (I) described in this patent application as
inhibitors of FAS may be used for treating cancer in humans.
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The syntheses of 146 examples of the compounds of formula (I) are described in the experimental section. The following are
three structural examples:
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FAS activity was measured through one of the two following assays:
1. The detection of residual NADPH substrate after the FAS assay is quenched
2. The detection of the CoA products with a thio-reactive coumarin dye

Examples were tested for FAS inhibition. The ICs, values ranged from about 1 nM to about 10 mM. The ICj, values of the more
active compounds range from about 1 to about 200 nM. The most active compounds are under 10 nM. The average IC;, values
of some of the examples are listed in the table below:

I[Example No. LCso (nM)
[Example 3 251
[Example 13 1259
[Example 14 40
Example 26 200
[Example 29 10
[Example 59 13
[Example 70 32
[Example 76 32
[Example 86 6
[Example 105 63
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Claims: Claims 1—12: composition of matter; variations of formula I
Claim 13: composition of matter; 146 examples of the compounds of formula (I) are claimed specifically by name
Claim 14: a pharmaceutical composition
Claims 15—18: method for treating cancer
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