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ABSTRACT: The invention in this patent application relates to piperazine-2,3-dione derivatives represented generally by formula 1.
These compounds show activities as selective interleukin 4 induced protein 1 (IL411) inhibitors and may potentially be useful in
preventing and treating IL4Il-related diseases, such as endometrial, ovarian, and triple negative breast cancers.
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toward the oxidative deamination of L-arginine.
IL411 is highly produced in cells of myeloid origin
(monocytes/macrophages and dendritic cells) of the human
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lymphoma subtypes. The presence of IL4I1-producing cells in
the tumor cell microenvironment inhibits the anti-tumor
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Biological Target. Interleukin 4 induced protein 1 (IL411)
Summary. The glycosylated protein interleukin 4 induced

protein 1 (IL4I1) is a member of the L-amino acid oxidase immune response either directly by limiting the proliferation
(LAAO) family of flavin adenine dinucleotide (FAD)-bound
enzymes. It is expressed in myeloid cells as well as T and B Published: January 17, 2023 G

lymphocytes. IL4I1 performs primarily the oxidative deami-
nation of phenylalanine (Phe) in the presence of H,O and O, to

produce ammonium 3-phenylpyruvate and H,0, according to

the following equation:
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and functionality of cytotoxic T cells and Th1 cells or indirectly

by facilitating the accumulation of T, cells. Analyses of biopsy

samples of human tumor and normil tissues have identified
increased expression of both IL411 mRNA and protein in tumor-
infiltrating myeloid cells.

The Cancer Genome Atlas (TCGA) indicates that, among
solid tumors, endometrial carcinoma contains the highest levels
of IL4I1 mRNA expression, followed by serious ovarian and
triple negative breast cancers. Additionally, elevated levels of
phenylpyruvic acid (the product of oxidative deamination of
phenylalanine by IL411) were detected in endometrial and
ovarian tumor samples compared to matched adjacent tissues
obtained from the same patients. Furthermore, the accumu-
lation of detectable levels of phenylpyruvic acid in tumor
samples is dependent on the presence of IL4I1 itself.

The above data point to the inhibition of IL4I1 as a potentially
useful biological target for the treatment of cancer indications
where IL4I1 is most expressed and/or active, including
endometrial, ovarian, and triple negative breast cancers.

Therefore, there is a need for specific inhibitors of IL4I1.
Currently, however, there are no available specific inhibitors of
IL411, and while researchers have identified some molecules
capable of inhibiting related LAAOs found in snake venom, they
were generally non-selective, with little activity against IL4I1.

The compounds of formula 1 described in this patent
application have displayed specific activities against IL4I1 and
may potentially provide useful treatment of cancer indications
where IL4I1 is most expressed and/or active, including
endometrial, ovarian, and triple negative breast cancers.

Key Structures. The inventors reported the structures and
methods of synthesis of 278 examples of formula 1, including the
following representative examples:
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Biological Assay. IL4I1 Enzymatic Assay

Biological Data. The inhibitory effect of the compounds of
formula 1 (ECsy) on IL4I1 was assessed by measuring the
effectiveness of these compounds in inhibiting the production of
H,O0,. The data obtained from testing the above representative
examples by this assay are outlined in the following table:
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Example 1L411 inhibition
ECs (nM) (240 min)

1 10
14 6
27 S
38 23
48 2
56 1
72 2
93 20
130 1
172 68
232A 2
232B 1
248 23
274 2

Recent Review Articles. See refs 1—-3.
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