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Summary: The invention in this patent application relates to pyrrolo[1,5-A]pyrimidine derivatives represented generally by formula (I). These

compounds are inhibitors of CK2 and may potentially be used in the prevention and treatment of CK2-related conditions and
diseases including cancer.

The casein kinase 2 (CK2) is a serine/threonine-selective protein kinase that exists as a tetramer of two catalytic (a and/or &)
subunits and two regulatory (3) subunits. The level of CK2 in normal cells is tightly regulated to perform a variety of essential roles
such as cell cycle control, cellular differentiation and proliferation, and promoting cell survival via modulation of apoptotic pathways.
Studies have shown that elevated levels of CK2 are associated with cancer, while targeted overexpression of CK2 in transgenic
animal models results in neoplastic growth. CK2 phosphorylates and regulates the activity and stability of multiple tumor suppressor
proteins such as PML, pS3, and PTEN, as well as oncogenes and transcriptional activators such as c-Myc, c-Myb, c-Jun, NF«B, and
p-catenin. Recent studies provided evidence that CK2 can act as suppressor of apoptosis via phosphorylation of pro-apoptotic
proteins, which protect them from caspase mediated cleavage. Studies also showed that inhibition of CK2 sensitizes cells to TNEF-
related apoptosis-inducing ligand (TRAIL) receptor-mediated apoptosis, ionizing radiation and chemotherapeutic agents.

Thus, inhibition of CK2 may be an effective therapeutic target for treatment of cancer. The inventors stated that the currently available
small molecule inhibitors of CK2 lack the necessary balance of potency, selectivity, and drug-like properties for consideration as
therapeutic agents. The CK2 inhibitors described in this patent application may possess improved properties that would provide a

potentially useful treatment for cancer.
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Definitions: R' is selected from -N(CH;)(CH,),NH,, and - N(CH;)(CH,),N(CHj,),; and R” is C;_s cycloalkyl
Key Structures: The inventors described the synthesis of examples 1 and 2 and the trifluoroacetate salt of example 2.
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Biological Assay:
¢ CK2 in vitro mobility shift assay

e HCT-116 72hr alamarblue cell proliferation assay

o cell-based assay to determine antiproliferative effects on cancer cells in combination with EGFR inhibitors

Biological Data: Data for examples 1 and 2 from the first two

assays above:

Compound

CK2 ICs, (mM)*

HCT116 Glso (uM)**

Example 1

<0.004

0.030

Example 2

<0.003

0.009

* Data points are geometric means encompassing multiple test runs
** Gl is the concentration that causes 50% reduction in proliferation of cancer cells

Claims: Claims 1—5: composition of matter, variations of formula (I)

Claims 6—9: use of compounds as medicaments

Claims 10— 14: methods of treatment of cancer

Claim 15: method of inhibiting CK2

Claim 16: method of preparation of a compound of formula (I)

Claim 17: use of a compound of formula (I) in combination with antitumor agents
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