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Autotaxin Inhibitors May Treat Pain and Osteoarthritis
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Nerve injury-induced neuropathic pain and pain associated Biological Target: Autotaxin inhibition
with osteoarthritis

The invention in this patent application relates to pyrido- or pyrrolo pyrimidine derivatives represented generally by formula
(I). These compounds are autotaxin inhibitors and may be useful for the treatment of nerve injury-induced neuropathic pain
particularly pain associated with osteoarthritis.

Autotaxin is an enzyme that is responsible for the biosynthesis of lysophosphatidic acid (LPA) from lysophosphatidylcholine. LPA
is an intracellular lipid mediator, which influences several biological and biochemical processes including the up-regulation
of pain-related proteins through LPAI, which is one if its cognate receptors. Inhibition of the autotaxin-mediated LPA
biosynthesis may provide a novel mechanism to prevent nerve injury-induced neuropathic pain. The most common form
of arthropathies is osteoarthritis (OA), which affects more than 20 million Americans. The pain associated with osteoarthritis
is reported to be the primary symptom leading to lower extremity disability in OA patients. The currently approved treatments
for OA pain may be invasive, may not be appropriate for treating all patients, and may lose efficacy with long-term use.

Autotaxin inhibitors that block the production of LPA can potentially offer a desirable treatment for patients suffering from pain
associated with OA. Thus, there is a need for the discovery of novel autotaxin inhibitors such as the compounds described

in this patent application to provide effective treatments for pain and pain associated with OA.
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The inventors reported synthesis procedures and structures of 25 compounds of formula (I). The following two compounds

are representative examples:
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Biological Assay: « Inhibition of Autotaxin as Measured by Choline Release

« Reduction of LPA in the Presence of Human Plasma

Biological Data: The inventors test results from the above two assays for compounds 1 and 2. The ICs, data for the two compounds are listed in

the following table:

Inhibition of Autotaxin: Reduction of LPA
Choline Release Assay in Human Plasma
Compound ICso (nM) n Compound 1Cso (nM) n
1 5.7 7 1 10 6
2 <1.7 5 2 2.2 4
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