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Summary: The invention in this patent application relates to urea derivatives represented generally by formula I that are Trk inhibitors and may
potentially provide treatments for pain, inflammation, cancer, restenosis, atherosclerosis, psoriasis, thrombosis, and other
disorders associated with abnormal activities of TrK’s.

Tropomyosin-receptor kinases (Trk’s) are high affinity binding protein kinase receptors that are made up of three members TrkA,
TrkB, and TrkC. They bind to and mediate the signal transduction derived from the Neurotrophins. TrkA is activated by Nerve
Growth Factor (NGF), TrkB is activated by Brain-Derived Neurotrophic Factor (BDNF), and Neurotrophin 4—5 (NT-4/5), and
TrkC is activated by Neurotrophin 3 (NT-3). Trk’s are implicated in several processes and disorders:

o Studies have shown that the interaction of TrkA and NGF is required for the survival of certain peripheral neurons involved in
mediating pain signaling in pancreatic cancer and showed also a correlation between increased expression of TrkA and increased
level of pain signaling.

o Increased expression of TrkA and NGF was observed in human osteoarthritis chondrocytes.

* Mouse studies showed the expression of TrkA and TrkC receptors in the bone forming area and the localization of NGF in almost
all bone forming cells of bone fracture models.

o Studies on neuroblastoma showed an association between overexpression, activation, amplification, and/or mutation of Trks and
several cancers.

o Studies have shown that modulation of the neutrophin/Trk pathway has an effect in the etiology of neurodegenerative diseases such
as multiple sclerosis, Parkinson’s disease and Alzeheimer’s disease.

Trk inhibitors such as the compounds disclosed in this patent application may potentially be useful in the treatment of multiple types
of acute and chronic pain, including inflammatory pain, neuropathic pain, and pain associated with cancer, surgery, and bone
fracture. However, the therapeutic implications of Trk inhibitors may extend beyond pain therapy. Trk inhibitors may also be
useful in treating osteoporosis, rheumatoid arthritis, and bone metastases. They also show promise in the treatment of
inflammatory lung diseases such as asthma, inflammatory bowel diseases, such as ulcerative colitis and Chron’s disease, and
inflammatory skin diseases, such as atopic dermatitis, eczema, and psoriasis. The Trk inhibitors may also be useful in the treatment

of cancer, inflammation, neurodegenerative diseases, and certain infectious diseases.
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Key Structures: The inventors disclosed the structures of 163 examples of formula I including the following three compounds:
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Biological Assay: The inventors stated that TrkA kinase activity was measured as the ability of the enzyme to phosphorylate a fluorescently labeled
g y ty ty yme to phosphoryl y
peptide substrate.

Biological Data: ICs values for the compounds of this invention range between S nM and 10000 nM. The values for the above three examples are

listed in the following table:

Example TrkA ECso (nM)
1 6.5
2 11.3
74 1005

Note: The inventors mentioned ICsj in the text but reported ECsy in the table of data.
Claims: Claims 1—18: composition of matter; variations of formulas I
Claim 19: composition of matter; 163 examples of formula I
Claim 20: pharmaceutical composition
Claim 21: use of a compound as a medicament for the treatment of a disease or disorder mediated by the Trk receptors
Claim 22: method of treating a disease or disorder mediated by the Trk receptors
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