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DESCRIPTION

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present disclosure provides Bcl-2 protein inhibitors and therapeutic methods of treating diseases, disorders, or
conditions wherein inhibition of Bcl-2 proteins provides a benefit.

Background

[0002] Apoptosis, the process of programmed cell death, is an essential biological process for tissue homeostasis. In mammals,
It has been shown to regulate early embryonic development. Later in life, cell death is a default mechanism by which potentially
dangerous cells, e.g., cells carrying cancerous defects, are removed. Several apoptotic pathways are known. One of the most
important apoptotic pathways involves the Bcl-2 family of proteins which are key regulators of the mitochondrial (also called
"Intrinsic") pathway of apoptosis. See Danial and Korsmeyer, Cell 116:205-219 (2004). The structural homology domains BH1,
BHZ, BH3 and BH4 are characteristic of Bcl-2 family proteins. The Bcl-2 family of proteins can be further classified into three
subfamilies depending on how many of the homology domains each protein contains and on its biological aclivity, 1.e., whether it
has pro- or anti-apoptotic function.

[0003] The first subgroup of Bcl-2 proteins contains proteins having all four homology domains, i.e., BH1, BH2, BH3 and BH4.
Their general effect is anti-apoptotic, that is to preserve a cell from starting a cell death process. Proteins such as Bcl-2, Bcl-w,
Bcl-xL, Mcl-1, and Bfl-1/A1 are members of this first subgroup. Proteins belonging to the second subgroup of Bcl-2 proteins
contain the three homology domains BH1, BHZ, and BH3, and have a pro-apoptotic effect. The two main representative
proteins of this second subgroup are Bax and Bak. The third subgroup of Bcl-2 proteins is composed of proteins containing only
the BH3 domain and members of this subgroup are usually referred to as "BH3-only proteins.” Their biological effect on the cell
IS pro-apoptotic. Bim, Bid, Bad, Bik, Noxa, Hrk, Bmf, and Puma are examples of this third subfamily of proteins. The exact
mechanism by which the Bcl-2 family proteins regulate cell death is not entirely known. In one hypothesis of regulation of cell
death by Bcl-2 family proteins, the BH3-only proteins are further categorized as either "activator,” e.g., Bim and Bid, or
"'sensitizer,” e.g., Bad, Bik, Noxa, Hrk, Bmf, and Puma, proteins depending on their regulatory function.

[0004] One of the keys to tissue homeostasis is achieving a balance in the interactions among the three subgroups of Bcl-2
proteins in cells. Studies have elucidated the mechanisms by which pro-apoptotic and anti-apoptotic subgroups of Bcl-2 family
proteins interact to allow a cell to undergo programmed cell death. After receiving intra- or extra-cellular signals in cells, post-
translational or transcriptional activation of BH3-only proteins occurs. The BH3-only proteins are the primary inducers of an
apoptotic cascade that includes, as one step, the activation of the pro-apoptotic proteins Bax and Bak on the mitochondrial
membrane in cells. Upon activation of Bax and/or Bak that are either already anchored to the mitochondrial membrane or
migrate to this membrane, Bax and/or Bak oligomerize to result in mitochondrial outer membrane permeabilization (MOMP), the
release of cytochrome C, and downstream activation of effector caspases, to ultimately result in cell apoptosis. Some
researchers hypothesize that certain BH3-only proteins, e.g., Puma, Bim, Bid, are "activators” in that these proteins directly
engage pro-apoptotic proteins Bax and Bak to initiate MOMP, while other BH3-only proteins, e€.g., Bad, Bik and Noxa, are
"'sensitizers” and induce Bax and Bak oligomerization indirectly by binding anti-apoptotic proteins, e.g., Bcl-2, Bcel-xL, Bel-w, Mcl-
1, and displacing and “freeing-up” the "activator" BH3-only proteins, which subsequently bind to and activate pro-apoptotic
proteins, e.9., Bax, Bak, to induce cell death. Other research suggests that anti-apoptotic proteins engage and seqeuester Bax
and Bak directly and all BH3-only proteins regulates this interaction by binding to anti-apoptotic proteins, e.qg., Bcl-2, Bcl-xL, Bcl-
w, Mcl-1, which results in the release Bax and Bak. See Adams and Cory, Oncogene 26:1324-1337 (2007) and Willis et al.,
Science 315:8656-859 (2007). Although the exact interactions through which the anti- and pro-apoptotic Bcl-2 family proteins
regulate apoptosis remain under investigation, there is a large body of scientific evidence to show that compounds which inhibit
the binding of BH3-only proteins to anti-apoptotic Bcl-2 family proteins promote apoptosis in cells.

[0005] Dysreqgulated apoptotic pathways have been implicated in the pathology of many significant diseases such as
neurodegenerative conditions (up-regulated apoptosis), such as for example, Alzheimer's disease; and proliferative diseases

(down-regulated apoptosis) such as for example, cancer, autoimmune diseases and pro-thrombotic conditions.

[0006] Down-regulated apoptosis (and more particularly the Bcl-2 family of proteins) may be involved in the onset of cancerous
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malignancy. Research has shown, for example, the anti-apoptotic proteins, Bcl-2 and Bcl-xL, are overexpressed in many cancer
cell types. See Zhang, Nature Reviews Drug Discovery 1:101 (2002); Kirkin et al., Biochimica et Biophysica Acta 1644:229-249
(2004); and Amundson et al., Cancer Research 60:6101-6110 (2000). The effect of this deregulation is the survival of altered
cells which would otherwise have undergone apoptosis in normal conditions. The repetition of these defects associated with
unregulated proliferation is thought to be the starting point of cancerous evolution. Additionally, research has shown that BH3-
only proteins can act as tumor suppressors when expressed in diseased animals.

[0007] These findings have made possible new strategies in drug discovery for targeting cancer. If a small molecule that could
mimic the effect of BH3-only proteins were able to enter the cell and overcome the anti-apoptotic protein over-expression, then
it could be possible to reset the apoptotic process. This strategy can have the advantage that it can alleviate the problem of
drug resistance which is usually a consequence of apoptotic deregulation (abnormal survival). Therapeutic strategies for
targeting Bcl-2 and Bcl-X in cancer to restore cancer cell sensitivity and overcome resistance of cancer cells to apoptosis have

been reviewed. See Adams et al., Science 281:1322 (1998) and Reed, Adv. Pharmacol. 41:501 (1997); Reed et al., J. Cell.
Biochem. 60:23 (1996).

[0008] Platelets also contain the necessary apoptotic machinery, e.g., Bax, Bak, Bcl-xL, Bcl-2, cytochrome c, caspase-9,
caspase-3 and APAF-1, to execute programmed cell death through the intrinsic apoptotic pathway. Although circulating platelet
production is a normal physiological process, a number of diseases are caused or exacerbated by excess of, or undesired
activation of, platelets. This suggests that therapeutic agents capable of inhibiting anti-apoptotic proteins in platelets and
reducing the number of platelets in mammals may be useful in treating pro-thrombotic conditions and diseases that are
characterized by an excess of, or undesired activation of, platelets.

[0009] Small molecule BH3-only protein mimetics such as ABT-737 and ABT-263 bind strongly to a subset of anti-apoptotic Bcl-
2 proteins including Bcl-2, Bel-w and Bcel-xL, and weakly to Mcl-1 and A1. These small molecules were tested in animal studies
and demonstrated cytotoxic activity in certain xenograft models as single agents, as well as enhanced the effects of a number
of chemotherapeutic agents on other xenograft models when used in combination. See Tse, C. et al., Cancer Res 68: 3421-
3428 (2008) and van Delft, M. F. et al., Cancer Cell 10:389-399 (2006). These in vivo studies suggest the potential utility of
inhibitors of anti-apoptotic Bcl-2 family proteins for the treatment of diseases that involve a dysregulated apoptotic pathway.
ABT-199 (Venetoclax} is a potent Bcl-2 inhibitor that has been approved by the U.S. Food and Drug Administration for the
treatment of chronic lymphocytic leukemia. See Cang et al., Journal of Hematology & Oncology 8:129 (2015) and Souers et al.,
Nature Medicine 19:202-208 (2013).

[0010] The natural expression levels of anti-apoptotic Bcl-2 family proteins members vary in different cell types. For example, in
young platelets, Bcl-xL protein is highly expressed and plays an important role in regulating cell death (life span) of platelets.
Also, in certain cancer cell types, the cancer cell's survival is attributed to the dysregulation of the apoptotic pathway caused by
the over-expression of one or more anti-apoptotic Bcl-2 protein family members. In view of the important role for Bcl-2 family of
proteins in regulating apoptosis in both cancerous and normal, i.e., non-cancerous, cells, and the recognized inter-cell type
variability of Bcl-2 family protein expression, it is advantageous to have a small molecule inhibitor that selectively targets and
preferably binds to one type or a subset of anti-apoptotic Bcl-2 protein{(s), for example, to an anti-apoptotic Bcl-2 family member
that overexpressed in a certain cancer type. Such a selective compound also may confer certain advantages in the clinical
setting, by providing, for example, the flexibility to select a dosing regimen, a reduced on-target toxic effect in normal cells,
among others, e.g., lymphopenia has been observed in Bcl-2 deficient mice. See Nakayama, K. et al. PNAS 91:3700-3704
(1994).

[0011] There is an ongoing need for small molecules that selectively inhibit the activity of one type or a subset of Bcl-2 proteins
for the treatment of hyperproliferative diseases such as cancer.

BRIEF SUMMARY OF THE INVENTION

[0012] Viewed from a first aspect, the invention provides a compound, or a pharmaceutically acceptable salt or solvate thereof,

wherein the compound is selected from the group consisting of:
NO

H
NH}
O “
O
O-’.‘: i '
Eli |
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[0013] Viewed from a second aspect, the invention provides a pharmaceutical composition comprising a compound of claim 1,
or a pharmaceutically acceptable salt or solvate thereof, and a pharmaceutically acceptable carrier.

[0014] Viewed from a third aspect, the invention provides a compound of the first aspect, or a pharmaceutically acceptable salt
or solvate thereof, or a pharmaceutical composition of the second aspect, for use in treating or preventing a disease, disorder
or condition in a subject.

[0018] Viewed from a fourth aspect, the invention provides a compound of the first aspect, or a pharmaceutically acceptable
salt or solvate thereof, or a pharmaceutical composition of the second aspect, for use in treating a cancer in a subject, wherein
the cancer is selected from the group consisting of acute monocytic leukemia, acute myelogenous leukemia, chronic
myelogenous leukemia, chronic lymphocytic leukemia mixed lineage leukaemia, NUT-midline carcinoma, multiple myeloma,
small cell lung cancer, neuroblastoma, Burkitt's lymphoma, cervical cancer, esophageal cancer, ovarian cancer, colorectal
cancer, prostate cancer, and breast cancer.

[0016] Additionally, the present disclosure provides compounds represented by any one of Formulae |-A or I-VIIl, below, and
the pharmaceutically acceptable salts and solvates, e.g., hydrates, thereof, collectively referred to herein as "Compounds of the
Disclosure.”

[0017] Additionally, the present disclosure provides a pharmaceutical composition comprising a Compound of the Disclosure
and one or more pharmaceutically acceptable carriers.

[0018] Additionally, the present disclosure provides a method of inhibiting Bcl-2 proteins, e.g., Bcl-2, Bel-w, Bel-xL, Mcl-1, and
Bfl-1/A1, or any combination thereof, in a subject, e.g., a human, comprising administering to the subject an effective amount of
at least one Compound of the Disclosure.

[0019] Additionally, the present disclosure provides methods for treating or preventing diseases, disorders, or conditions, €.9., a
hyperproliferative disease, e.g., cancer, e.g., small cell lung cancer, non-Hodgkin's lymphoma {(NHL), acute myelogenous
leukemia (AML), chronic lymphoid {(or lymphocytic) leukemia (CLL), or acute lymphoblastic leukemia (ALL), in a subject
responsive to inhibition of Bcl-2 proteins, e.g9., Bcl-2 and/or Bcel-xL, comprising administering to the subject a therapeutically
effective amount of a Compound of the Disclosure.

[0020] Additionally, the present disclosure provides the use of Compounds of the Disclosure as inhibitors of one or more Bcl-2
proteins, e.g., Bcl-2 and/or Bel-xL.

[0021] Additionally, the present disclosure provides the use of Compounds of the Disclosure as inhibitors of Bcl-2.

[0022] Additionally, the present disclosure provides the use of Compounds of the Disclosure as inhibitors of Bcl-xL.

[0023] Additionally, the present disclosure provides a pharmaceutical composition for treating diseases, disorders, or conditions
responsive to inhibition of Bcl-2 proteins, e.g., Bcl-2 and/or Bcl-xL, wherein the pharmaceutical composition comprises a
therapeutically effective amount of a Compound of the Disclosure optionally admixed with one or more pharmaceutically

acceptable carriers.

[0024] Additionally, the present disclosure provides Compounds of the Disclosure for use in treating or preventing a disease,
disorder, or condition, €.9., a hyperproliferative disease, e€.g., cancer, in a subject, e.g., a human.

[00256] Additionally, the present disclosure provides a Compound of the Disclosure for use in the manufacture of a medicament
for treating a disease, disorder, or condition, €.9., a hyperproliferative disease, e€.g., cancer, in a subject, e.g., a human.

[0026] Additionally, the present disclosure provides kit comprising a Compound of the Disclosure.
[0027] Additionally, the present disclosure provides a kit comprising a Compound of the Disclosure and a second therapeutic

agent useful in the treatment of a disease, disorder, or condition of interest, and a package insert containing directions for use
In the treatment of that disease, disorder, or condition.



DK/EP 3494115 13

[0028] Additionally, the present disclosure provides a composition comprising: (a) a Compound of the Disclosure; (b} a second
therapeutically active agent; and {(c) optionally an excipient and/or pharmaceutically acceptable carrier.

[0029] Additional embodiments and advantages of the invention will be set forth, in part, in the description that follows, and will
flow from the description, or can be learned by practice of the disclosure. The embodiments and advantages of the invention
will be realized and attained by means of the elements and combinations particularly pointed out in the appended claims.

[0030] It is to be understood that both the foregoing summary and the following detailed description of the invention are
exemplary and explanatory only, and are not restrictive of the invention as claimed.

DETAILED DESCRIPTION OF DRAWINGS

[0031]

Fig. 1 is an illustration (Western blotting analysis) showing the expression of PARP, cleaved caspase-3, and Bcl-2 in RS4;11
xenograft tumor tissues obtained from mice following administration of Compounds of the Disclosure and ABT-199.

Fig. 2 is an illustration (\Western blotting analysis) showing the expression of PARP and caspase-3 in RS4;11 xenograft tumor
tissues obtained from mice following administration of Compounds of the Disclosure.

Fig. 3 is a line graph showing the antitumor activity of Cpd. No. 6 in the RS4;11 leukemia xenograft model.

Fig. 4 is a line graph showing the mouse weight following administration of Cpd. No. 6 in the RS4;11 leukemia xenograft model.

DETAILED DESCRIPTION OF THE INVENTION

[0032] Compounds of the Disclosure inhibit Bcl-2 proteins, e.g., Bcl-2 and/or Bcel-xL. In view of this property, Compounds of the
Disclosure are useful for treating or preventing diseases, disorders, or conditions, e.g., a hyperproliferative disease, e.g.,
cancer, responsive to the inhibition of Bcl-2 proteins in a subject. Cancers responsive to the inhibition of Bcl-2 proteins include,
but are not limited to, small cell lung cancer, NHL, AML, CLL, and ALL.

[0033] Compounds of the Disclosure may be compounds having Formula I-A:
O

I-A,
or a pharmaceutically acceptable salt or solvate thereof, wherein:

[0034] A is selected from the group consisting of:
R'Z
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‘a‘:_ 'RBa

A-8 , A-9 _and A-10 :

E Is a carbon atom and --- i1s a double bond: or
E is a -C{H)- and --- is a single bond; or

E is a nitrogen atom and --- is a single bond;
X1 X2 and X3 are each independently selected from the group consisting of -CR8= and -N=;

R'8 and R'P taken together with the carbon atom to which they are attached form a 3-, 4-, or 5-membered optionally substituted
cycloalkyl; or

R'8 and R'P taken together with the carbon atom to which they are attached form a 4- or 5-membered optionally substituted
heterocyclo;

RZis selected from the group consisting of -NO,, -S0O,CH3, and - SO5CF3;

R44 is selected from the group consisting of hydrogen and halogen:;
R3 is selected from the group consisting of hydrogen, -CN, -C=CH, and -N(R*®)(R4P);

R4 is selected from the group consisting of optionally substituted Cq_g alkyl, optionally substituted C4_g cycloalkyl, heterocyclo,

heteroalkyl, {(cycloalkyl)alkyl, and (heterocyclo)alkyl;

R4P is selected from the group consisting of hydrogen and C1.4 alkyl;

R is selected from the group consisting of is selected from the group consisting of optionally substituted C1.g alkyl, heterocyclo,

heteroalkyl, {(cycloalkyl)alkyl, and (heterocyclo)alkyl;

R RE¢ RE RS and R®I are each independently selected from the group consisting of hydrogen, optionally substituted Cq.g
alkyl, optionally substituted C4_g cycloalkyl, optionally substituted aryl, optionally substituted heteroaryl, heterocyclo, heteroalkyl,
(cycloalkyl)alkyl, and {(heterocyclo)alkyl;

R®b and R® are each independently selected from the group consisting of hydrogen, Cq_4 alkyl, and halogen;

R’ is selected from the group consisting of optionally substituted C1.s alkyl, heterocyclo, heteroalkyl, (cycloalkyljalkyl, and

(heterocyclo)alkyl; and

RS is selected from the group consisting of hydrogen and halogen.

[0036] Compounds of the Disclosure may be compounds having Formula I-A, wherein:

A Is selected from the group consisting of A-1, A-2, A-3, A-4, A-5, A-6, A-7, A-8, and A-9;

R42 js selected from the group consisting of optionally substituted C1.s alkyl, heterocyclo, heteroalkyl, (cycloalkylyalkyl, and

(heterocyclo)alkyl; and

R RS¢ R RS' and R®9 are each independently selected from the group consisting of hydrogen, optionally substituted Cq.g
alkyl, heterocyclo, heteroalkyl, {cycloalkyl}alkyl, and (heterocyclo)alkyl.

[0036] Compounds of the Disclosure may be compounds having Formula I:

— D
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I,
or a pharmaceutically acceptable salt or solvate thereof, wherein:

E is a carbon atom and --- is a double bond: or
Eis a-C{(H)- and --- is a single bond; or

E is a nitrogen atom and --- is a single bond;

R'8 and R'P taken together with the carbon atom to which they are attached form a 3-, 4-, or 5-membered optionally substituted
cycloalkyl; or

R'8 and R'P taken together with the carbon atom to which they are attached form a 4- or 5-membered optionally substituted
heterocyclo;

RZ is selected from the group consisting of -NO5, -S05CH4, and - SO5CF3;
R3 is selected from the group consisting of hydrogen, -CN, -C=CH, and -N(R*3)(R*b):

R4 is selected from the group consisting of optionally substituted Ci.s alkyl, heterocyclo, (cycloalkyl)alkyl, and

(heterocyclo)alkyl; and

R4 is selected from the group consisting of hydrogen and Cq_4 alkyl.

[0037] Compounds of the Disclosure may be compounds having Formula I:

or a pharmaceutically acceptable salt or solvate thereof, wherein Y selected from the group consisting of -CH»- and -O-, and RZ

and R4 are as defined in connection with Formula .

[0038] Compounds of the Disclosure may be compounds having Formula lll:
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111,
or a pharmaceutically acceptable salt or solvate thereof, wherein Y selected from the group consisting of -CH»- and -O-, and R2

and R*2 are as defined in connection with Formula 1.

[0039] Compounds of the Disclosure may be compounds having Formula IV:
R2

or a pharmaceutically acceptable salt or solvate thereof, wherein Y selected from the group consisting of -CH»- and -O-, and R2

and R*2 are as defined in connection with Formula 1.

[0040] Compounds of the Disclosure may be compounds having Formula V:

V,
or a pharmaceutically acceptable salt or solvate thereof, wherein Y selected from the group consisting of -CH»- and -O-, and A,

X1 X2 and X2 are as defined in connection with Formula I-A.

[0041] Compounds of the Disclosure may be compounds having Formula VI:

or a pharmaceutically acceptable salt or solvate thereof, wherein Y selected from the group consisting of -CH»- and -O-, and A

1S as defined in connection with Formula I-A.

[0042] Compounds of the Disclosure may be compounds having Formula 1I-A, V, or VI, or a pharmaceutically acceptable salt or
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solvate thereof, wherein A is A-1.

[0043] Compounds of the Disclosure may be compounds having Formula I-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A is A-2.

[0044] Compounds of the Disclosure may be compounds having Formula 1I-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A is A-3.

[0045] Compounds of the Disclosure may be compounds having Formula 1I-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A is A-4.

[0046] Compounds of the Disclosure may be compounds having Formula I-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A Is A-5.

[0047] Compounds of the Disclosure may be compounds having Formula 1I-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A is A-6.

[0048] Compounds of the Disclosure may be compounds having Formula I-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A is A-7.

[0049] Compounds of the Disclosure may be compounds having Formula 1-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A is A-8.

[0060] Compounds of the Disclosure may be compounds having Formula 1-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A is A-9.

[0051] Compounds of the Disclosure may be compounds having Formula 1-A, V, or VI, or a pharmaceutically acceptable salt or
solvate thereof, wherein A is A-10.

[0062] Compounds of the Disclosure may be compounds having Formula VI

yA
L= V~R4a
: /@[
O=g F

VII,
or a pharmaceutically acceptable salt or solvate thereof, wherein Y selected from the group consisting of -CH»- and -O-, and x1

X2 X3 R2 and R*? are as defined in connection with Formula I-A.

[0063] Compounds of the Disclosure may be compounds having Formula I-A, V, or VIl, or a pharmaceutically acceptable salt or

solvate thereof, wherein X1, X2, and X° are each -CH=.

[0054] Compounds of the Disclosure may be compounds having Formula I-A, V, or VIl, or a pharmaceutically acceptable salt or

solvate thereof, wherein X1 is -CF=, and X4 and X° are each -CH=.

[0066] Compounds of the Disclosure may be compounds having Formula I-A, V, or VIl, or a pharmaceutically acceptable salt or

solvate thereof wherein X! and X° are each -CH=, and X4 is -CF=.

[0066] Compounds of the Disclosure may be compounds having Formula I-A, V, or VIl, or a pharmaceutically acceptable salt or

solvate thereof, wherein X! and X? are each -CH=, and X° is -CF=.
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[0067] Compounds of the Disclosure may be compounds having Formula I-A, V, or VIl, or a pharmaceutically acceptable salt or

solvate thereof, wherein X! is -N=, and X? and X® are each -CH-=.

[0068] Compounds of the Disclosure may be compounds having Formula I-A, V, or VIl, or a pharmaceutically acceptable salt or

solvate thereof wherein X! and X° are each -CH=, and X2 is -N=.

[0069] Compounds of the Disclosure may be compounds having Formula I-A, V, or VIl, or a pharmaceutically acceptable salt or

solvate thereof, wherein X! and X? are each -CH=, and X3 is -N=.

[0060] Compounds of the Disclosure may be compounds having any one of Formulae II-VIl, or a pharmaceutically acceptable
salt or solvate thereof, wherein Y is -O-.

[0061] Compounds of the Disclosure may be compounds having any one of Formulae lI-VIl, or a pharmaceutically acceptable
salt or solvate thereof, wherein Y is -CH»-.

[0062] Compounds of the Disclosure may be compounds having any one of Formulae I-A or |-VIl, or a pharmaceutically

acceptable salt or solvate thereof, wherein R? is -NOo.

[0063] Compounds of the Disclosure may be compounds having any one of Formulae I-1V, or a pharmaceutically acceptable

salt or solvate thereof, wherein R*@ is selected from the group consisting of:

d u./\[o W
N YO Y

[0064] Compounds of the Disclosure may be compounds having any one of Formulae |-A or V-VII, or a pharmaceutically

acceptable salt or solvate thereof, wherein R4, R, R®@ and R’ are each independently selected from the group consisting of:

G YO YO
) \Q‘\@o U

“’(U | a/\ON o a/\O H
§ Iy
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$

"0 and f\\/\o
o |

[0065] Compounds of the Disclosure may be compounds having Formula VIII:
NO,

VIII,
or a pharmaceutically acceptable salt or solvate thereof, wherein R42 is hydrogen or fluoro and R4 is as defined in connection

with Formula I-A.

[0066] Compounds of the Disclosure may be compounds having Formula Vill, or a pharmaceutically acceptable salt or solvate

thereof, wherein R4 is selected from the group consisting of:

O YO YO
o o~ 9
%/\[oj ’ /U\C\o ’ %L/\O\N/\

%/\Q\QJ | %/\Og | %/"‘-O:)
0 Y00 - YO

$ *
~"0 and ;\/’\0
/0\) |

[0067] Compounds of the Disclosure may be compounds selected from one or more of the compounds of Table 1, or a
pharmaceutically acceptable salt or solvate thereof.
Table 1

b e i o e e e i e e e e e e e e e e o e e e i e i o o o e e e e o e o e e i i o e e e e e o el i i e e e e e o e i e i S i e o e o e e e S e e e e i i e e e e e e e e i T o e Tl i o e e e e e o e i o R e e e e i i e e T i e e e e e o o e e i o i i o e e e e o e e i S i e e e e o e e e e i i T o e e e e e o e i e i i i e e e e i e e o e e e o e i e o e e e e o e o e e e e T S o e e e o e 4
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Cpd.
No Structure Name

(R)-N-((4-(((1,4-dioxan-2-ylymethyl)amino)-3-nitrophenyl)sulfonyl)-2-
((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)-1,2,3,6-
tetrahydropyridin-4-yl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-chlorophenyl)-2-
oxaspiro[3.5]non-6-en-7-ylymethyl)piperazin-1-yl)-N-((3-nitro-4-
(((tetrahydro-2H-pyran-4-yl)methyl)amino)phenyl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((3-
nitro-4-(((tetrahydro-2H-pyran-4-
vlymethyl)amino)phenyl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((3-
nitrophenyl)sulfonyl)benzamide

(R)-N-((4-(((1,4-dioxan-2-ylymethyl)amino)-3-nitrophenyl)sulfonyl)-2-
((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-chlorophenyl)-2-
oxaspiro[3.5]non-6-en-7-ylymethyl)-1,2,3 6-tetrahydropyridin-4-

vl)benzamide
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No. Structure Name

(S)-N-((4-(((1,4-dioxan-2-ylmethyl)amino)-3-nitrophenyl)sulfonyl)-2-
((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)-1,2,3,6-
tetrahydropyridin-4-yl)-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-
vlymethyl)amino)phenyl)sulfonyl)benzamide

(R)-N-((4-(((1,4-dioxan-2-ylymethyl)amino)-3-nitrophenyl)sulfonyl)-2-
((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-chlorophenyl)-2-
oxaspiro[3.5]non-6-en-7-ylymethyl)piperazin-1-yl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-chlorophenyl)-2-
oxaspiro[3.5]non-6-en-7-ylymethyl)-1,2,3,6-tetrahydropyridin-4-yl[)-N-
((3-nitro-4-(((tetrahydro-2H-pyran-4-
vlymethyl)amino)phenyl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((4-
(methylamino)-3-nitrophenyl)sulfonyl)benzamide

..........................................................................................................................................................................................................................................

:
O[j N
O::.:f '
Qs _NH
O 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
11 IN, P:‘ chlorophenyl)spiro[3.5]non-6-en-7-yl)methyl)piperazin-1-yl)-N-((4-
#N] i (dimethylamino)-3-nitrophenyl)sulfonyl)benzamide
.
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No. Structure Name

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(1-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethylpiperidin-4-yl)-N-((3-
nitro-4-(((tetrahydro-2H-pyran-4-
vlymethyl)amino)phenyl)sulfonyl)benzamide

(R)-N-((4-(((1,4-dioxan-2-yl)methyl)amino)-3-nitrophenyl)sulfonyl)-2-
((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
yl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((3-
nitro-4-((tetrahydro-2H-pyran-4-yl)amino)phenylsulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((3-
nitro-4-((piperidin-4-ylmethyhamino)phenyl)sulfonyl)pbenzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((4-
(((1-methylpiperidin-4-ylymethyl)amino)-3-
nitrophenyl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
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Cpd. Structure Name

chlorophenyl)spiro[3.5]non-6-en-7-ylmethylpiperazin-1-yl)-N-((3-
nitro-4-(((1-(tetrahydro-2H-pyran-4-yl)piperidin-4-
vlymethyl)amino)phenylsulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((3-
nitro-4-(((1-(oxetan-3-ylpiperidin-4-
vlymethyl)amino)phenylsulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-yl)-N-((3-
nitro-4-((oxetan-3-ylmethyl)amino)phenyl)sulfonyl)benzamide

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((4-
cyano-3-nitrophenyl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((4-
ethynyl-3-nitrophenyl)sulfonyl)benzamide

[0068] Compounds of the Disclosure may be compounds selected from one or more of the compounds of Table 1-A, or a

pharmaceutically acceptable salt or solvate thereof.
Table 1-A
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cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

0 f_’:f -
. e 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
A O A chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
m y)-N-((3-fluoro-2-(2-(2-methoxyethoxy)ethyl)-4-nitro-2H-
[’Nj indazol-6-ylhsulfonyl)benzamide
[|‘“; : <
NO4
QJ?/@:;N_CO
. EH 0 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
o~ chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
» m v[)-N-((7-nitro-3-oxo-2-(tetrahydro-2H-pyran-4-
N " y)-2,3,3a,7a-tetrahydro-1H-isoindol-5-
[Nj yl)sulfonyl)benzamide
oo
o1
O 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
N Om chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
O vI)-N-((5-nitro-1-(2-(tetrahydro-2H-pyran-4-ylethyl)-1H-
[N] pyrrol-3-yhsulfonyl)benzamide
Shae
NO5
S ibe
Oy . 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
N Oj\fm chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
7 ONTTN v)-N-((5-nitro-1-((tetrahydro-2H-pyran-4-ylmethyl)-1H-
(Nj pyrrol-3-yhsulfonyl)benzamide
S
Cl
Jige
O:é'
O M (S)-N-((4-(((1,4-dioxan-2-yl)methyl)amino)-3-
m nitrophenyl)sulfonyl)-2-((1H-pyrrolo[2,3-b]pyridin-5-
F NN vl)oxy)-4-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-7-
EN] vmethyl)piperazin-1-yl)-5-fluorobenzamide
N
Sl
O b (S)-N-((4-(((1,4-dioxan-2-ylymethyl)amino)-3-
97 S Of\\f% nitrophenyl)sulfonyl)-3-((1H-pyrrolo[2,3-b]pyridin-5-
7 NN vI)oxy)-5-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-7-
[Nj vlymethyl)piperazin-1-ylpicolinamide
®
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ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

(S)-N-((4-(((1,4-dioxan-2-yl)methyl)amino)-3-
nitrophenyl)sulfonyl)-2-((1H-pyrrolo[2,3-b]pyridin-5-
vl)oxy)-6-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-7-
vlymethyl)piperazin-1-ylnicotinamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
yI)-N-((3-fluoro-5-nitro-4-(((tetrahydro-2H-pyran-4-
vlimethyl)amino)phenyl)sulfonyl)benzamide

3-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-5-(4-((6-(4-
chlorophenyl)spiro[3.5] non-6-en-7-yl)methyl)piperazin-
1-yD)-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-
ylymethyl)amino)phenyl)sulfonyl)picolinamide

3-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-5-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vI)-N-((4-((2-(2-methoxyethoxy)ethyl)amino)-3-
nitrophenyl)sulfonyl)picolinamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-6-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vI)-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-
vlymethyl)amino)phenyl)sulfonyl)nicotinamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-6-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vI)-N-((4-((2-(2-methoxyethoxy)ethyl)amino)-3-
nitrophenyl)sulfonylhnicotinamide

1/ 3-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-5-(4-((6-(4-
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chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-

yI)-N-((4-((2-(2-methoxyethoxy)ethyl)amino)-3-
nitrophenyl)sulfonyl)picolinamide
NO,
0 L N
024 <70
Oy NH 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
é‘)m chlorophenyl)spiro[3.5]non-6-en-7-yl)methyl)piperazin-1-
N O y[)-N-((1-(2-meth oxyethyl)-5-nit_ro-1 H-pyrrol-3-
() yl)sulfonyl)benzamide
MOz
X .p Nxﬁ_}
2::% .
0 NH' (S)-N-((4-(((1,4-dioxan-2-ylymethyl)amino)-3-
O~ O\m nitrophenyl)sulfonyl)-2-((1H-pyrrolo[2,3-b]pyridin-5-
~ NN yl)oxy)-4-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-7/-
® y)methyl)piperazin-1-yl)-3-fluorobenzamide
»
S
Cl
g Hv/\o/\v/o\
0l
0 M 2-((1 H-pyrro_lo[2,3-b]pyridin-5-y|)oxy)-4-(4-.((6-(4-.
37 /&”\m chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
F N7 N yD-5-fluoro-N-((4-((2-(2-methoxyethoxy)ethyl)amino)-3-
[N_j nitrophenyl)sulfonyl)benzamide
7
5 O%*EHH \‘é b 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
O chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
A L J yI)-N-((7-nitro-3-oxo-2-((tetrahydro-2H-pyran-4-
N i vlymethyl)-2,3,3a,7a-tetrahydro-1H-isoindol-5-
[Nj vl)sulfonyl)benzamide
O |' .
NO, H O—'>
O:éJl N 2
5 (S)-N-((4-(((1,4-dioxan-2-yl)methyl)amino)-3-
' Om nitrophenyl)sulfonyl)-2-((1H-pyrrolo[2,3-b]pyridin-5-
. NN yl)oxy)-4-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-7/-
) y)methyl)piperazin-1-y))-5-fluorobenzamide
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cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

45

(S)-N-((4-(((1,4-dioxan-2-ylymethy)amino)-3-fluoro-5-
nitrophenyl)sulfonyl)-2-((1H-pyrrolo[2,3-b]pyridin-5-
vl)oxy)-4-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-7-
vymethyl)piperazin-1-yl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
y)-6-fluoro-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-
vlimethyl)amino)phenyl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
yl)-3-fluoro-N-((3-nitro-4-(((tetrahydro-2H-pyran-4-
ylmethyl)amino)phenyl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vl)-3-fluoro-N-((4-((2-(2-methoxyethoxy)ethyl)amino)-3-
nitrophenyl)sulfonyl)benzamide

(S)-N-((4-(((1,4-dioxan-2-ylmethyl)amino)-2-fluoro-5-
nitrophenyl)sulfonyl)-2-((1H-pyrrolo[2,3-b]pyridin-5-
vl)oxy)-4-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-7-
vlymethyl)piperazin-1-yl)benzamide

(S)-N-((4-(((1,4-dioxan-2-ylymethy)amino)-2-fluoro-3-
nitrophenyl)sulfonyl)-2-((1H-pyrrolo[2,3-b]pyridin-5-
vl)oxy)-4-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-7-
vymethyl)piperazin-1-yl)benzamide
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cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
yI)-N-((2-methyl-7-nitro-2H-indazol-5-
vl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vI)-N-((7-nitro-1H-benzo[d]imidazol-5-
vl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
yI)-N-((7-nitro-2-(tetrahydro-2H-pyran-4-yl)-2H-indazol-5-
vl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vI)-N-((1-methyl-7-nitro-1H-indazol-5-
vl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vI)-N-((7-nitro-2H-indazol-5-yl)sulfonyl)benzamide

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

51

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
yI)-N-((4-nitro-2H-indazol-6-yl)sulfonyl)benzamide
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cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

Oy NH \ 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-

E&(Om chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
NN yl)-N-((1-methyl-4-nitro-1H-benzo[d]imidazol-6-

( j yl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-

(Y Om chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
NN yl)-N-((7-nitro-2-((tetrahydro-2H-pyran-4-ylymethyl)-1H-
[ j benzo[d]imidazol-5-yl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
vI)-N-((2-(2-(2-methoxyethoxy)ethyl)-4-nitro-2H-indazol-
6-yl)sulfonyl)benzamide

; \
. .§>/ .
: : &
l “ o
NS N T
H

Dt}uH 2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
o chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-
NN yI)-N-((2-(2-methoxyethyl)-4-nitro-2H-indazol-6-
vl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-

' m chlorophenyl)spiro[3.5]non-6-en-7-yl)methyl)piperazin-1-
N " vI)-N-(naphthalen-2-ylsulfonyl)benzamide

n
n
-
»
kN
Pr—%
{2\ b, —_ o
—i /= = O
—t ' PN
/ Y T -
: }- .
Ay s \'.\'\
Y ;:—g
:: K 2 ‘n .
\, P £
W
2
= -
2 Y
o

[0069] A compound of the Disclosure may be the compound of Table 1-B, or a pharmaceutically acceptable salt or solvate
thereof.
Table 1-B
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cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

Structure Name
7 N:\ (S)-N-((4-(((1,4-dioxan-2-ylymethyhamino)-3-nitrophenyl)sulfonyl)-5-((1H-
57 L N i pyrrolo[2,3-b]pyridin-3-yl)oxy)-4-(4-((6-(4-chlorophenyl)spiro[3.5]non-6-en-
ENJ m /-yymethylpiperazin-1-yl)picolinamide

[0070] Compounds of the Disclosure may be compounds selected from one or more of the compounds of Table 1-C, or a
pharmaceutically acceptable salt or solvate thereof.
Table 1-C

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((2-
Isopropyl-7-nitro-1H-benzold]imidazol-5-yl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-yl)methyl)piperazin-1-yl)-N-((2-
cyclopropyl-7-nitro-1H-benzo[d]imidazol-5-yl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-yl)-N-((7-
nitro-1-((tetrahydro-2H-pyran-4-yl)methyl)-1H-indazol-5-
yl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-yl)methyl)piperazin-1-yl)-N-((7-
nitro-2-((tetrahydro-2H-pyran-4-ylymethyl)-2H-indazol-5-
vl)sulfonyl)benzamide
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cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
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2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((4-
nitro-1-((tetrahydro-2H-pyran-4-ylymethyl)-3a, 7a-dihydro-1 H-
indazol-6-yl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylymethyl)piperazin-1-yl)-N-((4-
nitro-2-((tetrahydro-2H-pyran-4-ylymethyl)-2H-indazol-6-
yl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((4-
nitro-1-(tetrahydro-2H-pyran-4-yl)-3a,7a-dihydro-1H-indazol-6-
vl)sulfonyl)benzamide

2-((1H-pyrrolo[2,3-b]pyridin-5-yl)oxy)-4-(4-((6-(4-
chlorophenyl)spiro[3.5]non-6-en-7-ylmethyl)piperazin-1-yl)-N-((4-
nitro-2-(tetrahydro-2H-pyran-4-yl)-2H-indazol-6-
vl)sulfonyl)benzamide

ccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc
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or a pharmaceutically acceptable salt or solvate thereof.

[0072] In another embodiment ofthe invention, Compounds of the Disclosure are selected from the group consisting of:

and

or a pharmaceutically acceptable salt or solvate thereof.

[0073] In another embodiment of the invention, a Compound of the Disclosure is:

or a pharmaceutically acceptable salt or solvate thereof.

[0074] The disclosure provides a pharmaceutical composition comprising a Compound of the Disclosure, or a pharmaceutically
acceptable salt or solvate thereof, and a pharmaceutically acceptable carrier.

Definitions

[0078] In the present disclosure, the term "halo™ as used by itself or as part of another group refers to -Cl, -F, -Br, or -I.

[0076] In the present disclosure, the term "nitro™ as used by itself or as part of another group refers to -NOo.

[0077] In the present disclosure, the term "cyano” as used by itself or as part of another group refers to -CN.

[0078] In the present disclosure, the term "hydroxy™ as used by itself or as part of another group refers to -OH.

[0079] In the present disclosure, the term "amino™ as used by itself or as part of another group refers to -NH-.

[0080] In the present disclosure, the term "alkyl" as used by itself or as part of another group refers to unsubstituted straight- or
branched-chain aliphatic hydrocarbons containing one to twelve carbon atoms, i.e., Cq.12 alkyl, or the number of carbon atoms

designated, e.g., a Cq alkyl such as methyl, a C, alkyl such as ethyl, a C4 alkyl such as propyl or isopropyl, a C4_3 alkyl such as
methyl, ethyl, propyl, or isopropyl, and so on. The alkyl group may be a straight chain Cq_g alkyl group. The alkyl group may be
a branched chain Ca_g alkyl group. The alkyl group may be a straight chain Cq_4 alkyl group. The alkyl group may be a branched
chain Cs_4 alkyl group. The alkyl group may be a straight or branched chain Cs_4 alkyl group. The alkyl group may be partially or

completely deuterated, i.e., one or more hydrogen atoms of the alkyl group are replaced with deuterium atoms. Non-limiting
exemplary Cq_q2 alkyl groups include methyl, -CD,, ethyl, propyl, isopropyl, butyl, sec-butyl, terf-butyl, iso-butyl, 3-pentyl, hexyl,

heptyl, octyl, nonyl, and decyl. Non-limiting exemplary Cq_4 alkyl groups include methyl, ethyl, propyl, isopropyl, butyl, sec-butyl,
tert-butyl, and iso-butyl. Non-limiting exemplary Cq_4 groups include methyl, ethyl, propyl, isopropyl, and {er{-butyl.
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[0081] In the present disclosure, the term "optionally substituted alkyl" as used by itself or as part of another group refers {o an
alkyl that is unsubstituted or substituted with one, two, or three substituents independently selected from the group consisting of
halo, nitro, cyano, hydroxy, alkoxy, amino, alkylamino, dialkylamino, and optionally substituted aryl. The optionally substituted
alkyl may be substituted with two substituents. The optionally substituted alkyl may be substituted with one substituent. The
optionally substituted alkyl may be unsubstituted. Non-limiting exemplary optionally substituted alkyl groups include -CH5Ph, -

CH>CH5NO», -CH>,CH-0H, -CH,CH-0OCH-,, and -CH>CH5F.

[0082] In the present disclosure, the term "cycloalkyl” as used by itself or as part of another group refers to unsubstituted
saturated or partially unsaturated, e.g., containing one or two double bonds, cyclic aliphatic hydrocarbons containing one to
three rings having from three to twelve carbon atoms, i.e., Cs_42 cycloalkyl, or the number of carbons designated. The cycloalkyl

group may have two rings. The cycloalkyl group may have one ring. The cycloalkyl group may be a Ca.g cycloalkyl. The
cycloalkyl group may be a Cag cycloalkyl. The cycloalkyl group may be a Cq_5 cycloalkyl. The term “cycloalkyl” is meant to
include groups wherein a ring -CHs»- IS replaced with a -C{(=0)-. Non-limiting exemplary cycloalkyl groups include cyclopropyl,

cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, norbornyl, decalin, adamantyl, cyclohexenyl, cyclopentenyl,
cyclopentanone, spiro[3.3]heptane, and bicyclo[3.3.1]nonane.

[0083] In the present disclosure, the term "optionally substituted cycloalkyl" as used by itself or as part of another group refers
to a cycloalkyl that is either unsubstituted or substituted with one, two, or three substituents independently selected from the
group consisting of halo, nitro, cyano, hydroxy, alkyl, alkoxy, amino, alkylamino, dialkylamino, haloalkyl, and heterocyclo. The
optionally substituted cycloalkyl may be substituted with two substituents. The optionally substituted cycloalkyl may be
substituted with one substituent. The optionally substituted cycloalkyl may be unsubstituted.

[0084] In the present disclosure, the term "haloalkyl" as used by itself or as part of another group refers to an alkyl substituted
by one or more fluorine, chlorine, bromine and/or iodine atoms. The alkyl group may be substituted by one, two, or three
fluorine and/or chlorine atoms. The haloalkyl group may be a Cq_4 haloalkyl group. Non-limiting exemplary haloalkyl groups

include fluoromethyl, 2-fluoroethyl, difluoromethyl, trifluoromethyl, pentafluoroethyl, 1,1-difluoroethyl, 2,2-difluoroethyl, 2,2,2-
trifluoroethyl, 3,3,3-trifluoropropyl, 4,4 ,4-trifluorobutyl, and trichloromethyl groups.

[0085] In the present disclosure, the term "alkoxy" as used by itself or as part of another group refers to an optionally
substituted alkyl attached to a terminal oxygen atom. The alkoxy group may be a Cq_g alkyl attached to a terminal oxygen atom.

The alkoxy group may be a Cq4 alkyl attached to a terminal oxygen atom. Non-limiting exemplary alkoxy groups include

methoxy, ethoxy, and ferf-butoxy.

[0086] In the present disclosure, the term "aryl" as used by itself or as part of another group refers to unsubstituted monocyclic
or bicyclic aromatic ring systems having from six to fourteen carbon atoms, i.e., a Cg_q4 aryl. Non-limiting exemplary aryl groups

include phenyl (abbreviated as "Ph"}, naphthyl, phenanthryl, anthracyl, indenyl, azulenyl, biphenyl, biphenylenyl, and fluorenyl
groups. The aryl group may be phenyl or naphthyl.

[0087] In the present disclosure, the term "optionally substituted aryl" as used herein by itself or as part of another group refers
to an aryl that is either unsubstituted or substituted with one to five substituents independently selected from the group
consisting of halo, nitro, cyano, hydroxy, alkyl, alkoxy, amino, alkylamino, dialkylamino, haloalkyl, and heterocyclo. The
optionally substituted aryl may be an optionally substituted phenyl. The optionally substituted phenyl may have one substituent.
The optionally substituted phenyl may be unsubstituted. Non-limiting exemplary substituted aryl groups include 2-methylphenyl,
2-methoxyphenyl, 2-fluorophenyl, and 4-chlorophenyl.

[0088] In the present disclosure, the term "heterocyclo” as used by itself or as part of another group refers to unsubstituted
saturated and partially unsaturated, e.g., containing one or two double bonds, cyclic groups containing one, two, or three rings
having from three to fourteen ring members, i.e., a 3- to 14-membered heterocyclo, wherein at least one carbon atom of one of
the rings is replaced with a heteroatom. The term "heterocyclo” is meant to include cyclic ureido groups such as imidazolidinyl-
2-one, cyclic amide groups such as p-lactam, y-lactam, oO-lactam and eg-lactam, and cyclic carbamate groups such as
oxazolidinyl-2-one. The heterocyclo group may be a 4-, 5-, 6-, 7- or 8-membered cyclic group containing one ring and one or
two oxygen and/or nitrogen atoms. The heterocyclo group may be a 5- or 6-membered cyclic group containing one ring and
one or two nitrogen atoms. The heterocyclo group may be an 8-, 9-, 10-, 11-, or 12-membered cyclic group containing two rings
and one or two nitrogen atoms. The heterocyclo group may be a 4- or 5-membered cyclic group containing one ring and one
oxygen atom. The heterocyclo can be optionally linked to the rest of the molecule through a carbon or nitrogen atom. Non-
limiting exemplary heterocyclo groups include 1,4-dioxane, 2-oxopyrrolidin-3-yl, 2-imidazolidinone, piperidinyl, morpholinyl,
piperazinyl, pyrrolidinyl, 8-azabicyclo[3.2.1]octane (nortropane), 6-azaspiro[2.5]octane, 6-azaspiro[3.4]octane, indolinyl,
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indolinyl-2-one, and 1,3-dihydro-2H-benzo[d]imidazol-2-one.

[0089] In the present disclosure, the term "optionally substituted heterocyclo™ as used herein by itself or part of another group
refers to a heterocyclo that is either unsubstituted or substituted with one, two, or three substituents independently selected
from the group consisting of halo, nitro, cyano, hydroxy, alkyl, alkoxy, amino, alkylamino, dialkylamino, haloalkyl, and
heterocyclo. Non-limiting exemplary optionally substituted heterocyclo groups include:

U\’ \Q'\O)a"d\g

[0090] In the present disclosure, the term "alkylamino" as used by itself or as part of another group refers to -NHR'?, wherein

R1%is Cq5 alkyl. R1® may be C1_4 alkyl. Non-limiting exemplary alkylamino groups include -N(H)CH and -N(H)CH>CHa.

[0091] In the present disclosure, the term "dialkylamino" as used by itself or as part of another group refers to -NR112R11b,

wherein R12 and R1'P are each independently Cq.g alkyl. R1@ and R1"® may each independently be Cq_4 alkyl. Non-limiting
exemplary dialkylamino groups include -N{(CH3)2> and -N{(CH-)} CH>CH{CH3)-.

[0092] In the present disclosure, the term "(cycloalkylalkyl" as used by itself or as part of another group refers to an alkyl
substituted with one optionally substituted cycloalkyl group. The {(cycloalkylalkyl may be a Cq_4 alkyl substituted with one

optionally substituted C4_g cycloalkyl. The optionally substituted cycloalkyl group may be substituted with a heterocyclo group.

Non-limiting exemplary {cycloalkyl}alkyl groups include:
o
\/O N\)
i |
SO NYORS

[0093] In the present disclosure, the term "(heterocyclo)alkyl" as used by itself or as part of another group refers to an alkyl
substituted with one optionally substituted heterocyclo group. The (heterocyclo)alkyl may be a Cq_4 alkyl substituted with one

optionally substituted 4- to 6-membered heterocyclo group. The heterocyclo can be linked to the alkyl group through a carbon
or nitrogen atom. Non-limiting exemplary (heterocyclo)alkyl groups include:

O Y YO
%/\[:] ’~ %/\Q" o <0

AN

o ~
YO YO0 = Y

[0094] In the present disclosure, the term "heteroalkyl” as used by itself or part of another group refers to unsubstituted
straight- or branched-chain aliphatic hydrocarbons containing from six to twelve chain atoms, i.e., 6- to 12-membered
heteroalkyl, or the number of chain atoms designated, wherein at least two -CH»- groups are independently replaced with -O-, -

N(H)}-, or -&-. The -O-, -N{H)-, or -S- can independently be placed at any interior position of the aliphatic hydrocarbon chain so
long as each -O-, N(H)-, or -S- group is separated by at least two -CH»- groups. Two -CH»- groups may be replaced with two -

O- groups. Three -CH»- groups may be replaced with three -O-groups. Non-limiting exemplary heteroalkyl groups include -
CH,CH>,OCH>CH>,OCH3, -CH>,CH>,OCH>CH-N{(H)CH3, and -CH,CH,OCH>,CH>,OCH,CH>,OCHS,,.

[0098] The present disclosure encompasses any of the Compounds of the Disclosure being isotopically-labelled {(i.e.,
radiolabeled) by having one or more atoms replaced by an atom having a different atomic mass or mass number. Examples of
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Isotopes that can be incorporated into the disclosed compounds include isotopes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine and chlorine, such as 2H (or deuterium (D)), 3H, 11C, 13C, 14C, 1°N, 180, 170, 31p, 32p 395, 18F and 4Cl,

respectively, e.g., °H, 1'C, and '*C. Provided is a composition wherein substantially all of the atoms at a position within the
Compound of the Disclosure may be replaced by an atom having a different atomic mass or mass number. Also provided is a
composition wherein a portion of the atoms at a position within the Compound of the disclosure may be replaced, i.e., the
Compound of the Disclosure is enriched at a position with an atom having a different atomic mass or mass number. |sotopically-
labelled Compounds of the Disclosure can be prepared by methods known in the art.

[0096] Compounds of the Disclosure may contain one or more asymmetric centers and may thus give rise to enantiomers,
diastereomers, and other stereoisomeric forms. The present disclosure iIs meant to encompass the use of all such possible
forms including racemic and resolved forms, and mixtures thereof. The individual stereoisomers, e.g., enantiomers, can be
separated according to methods known in the art in view of the present disclosure. When the compounds described herein
contain olefinic double bonds or other centers of geometric asymmetry, and unless specified otherwise, it is intended that they
iInclude both E and Z geometric isomers. All tautomers are also intended to be encompassed by the present disclosure.

[0097] As used herein, the term "stereoisomers” or "stereoisomeric forms" are general terms for all isomers of individual
molecules that differ only in the orientation of their atoms in space. It includes enantiomers and isomers of compounds with
more than one chiral center that are not mirror images of one another {(diastereomers).

[0098] The term "chiral center" or "asymmetric carbon atom" refers to a carbon atom to which four different groups are
attached.

[0099] The terms "enantiomer” and "enantiomeric" refer to a molecule that cannot be superimposed on its mirror image and
hence is optically active wherein the enantiomer rotates the plane of polarized light in one direction and its mirror image
compound rotates the plane of polarized light in the opposite direction.

[0100] The term "racemic” refers to a mixture of equal parts of enantiomers and which mixture is optically inactive.

[0101] The term "absolute configuration” refers to the spatial arrangement of the atoms of a chiral molecular entity {or group)
and its stereochemical description, e.g., R or S.

[0102] The stereochemical terms and conventions used in the specification are meant to be consistent with those described in
Pure & Appl. Chem 68:2193 (1996), unless otherwise indicated.

[0103] The term "enantiomeric excess” or "ee” refers to a measure for how much of one enantiomer is present compared to the

other. For a mixture of R and S enantiomers, the percent enantiomeric excess is defined as |[R- S| * 100, where R and S are
the respective mole or weight fractions of enantiomers in a mixture such that R + S = 1. With knowledge of the optical rotation of

a chiral substance, the percent enantiomeric excess is defined as ([a]ops/[Amax) 100, where [a]yps 1S the optical rotation of the
mixture of enantiomers and [a]qax IS the optical rotation of the pure enantiomer. Determination of enantiomeric excess IS

possible using a variety of analytical techniques, including NMR spectroscopy, chiral column chromatography or optical
polarimetry.

[0104] The terms "enantiomerically pure” or "enantiopure” refer to a sample of a chiral substance all of whose molecules (within
the limits of detection) have the same chirality sense. Compounds of the Disclosure having one or more chiral centers may be
enantiopure.

[0108] The terms "enantiomerically enriched” or "enantioenriched” refer to a sample of a chiral substance whose enantiomeric
excess Is greater than 50%, e.g., about 60% or more, about 70% or more, about 80% or more, about 90% or more, about 95%
or more, about 98% or more, or about 99% or more. Enantiomerically enriched compounds may be enantiomerically pure.
Compounds of the Disclosure having one or more chiral centers may be enantioenriched.

[0106] The terms "a" and "an" refer to one or more.
[0107] The term "about,"” as used herein, includes the recited number £ 10%. Thus, "about 10" means 9 to 11.
[0108] The present disclosure encompasses the preparation and use of salts of the Compounds of the Disclosure, including

non-toxic pharmaceutically acceptable salts. Examples of pharmaceutically acceptable addition salts include inorganic and
organic acid addition salts and basic salts. The pharmaceutically acceptable salts include, but are not limited to, metal salts
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such as sodium salt, potassium salt, cesium salt and the like; alkaline earth metals such as calcium salt, magnesium salt and
the like; organic amine salts such as triethylamine salt, pyridine salt, picoline salt, ethanolamine salt, triethanolamine salt,
dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt and the like; inorganic acid salts such as hydrochloride,
hydrobromide, phosphate, sulphate and the like; organic acid salts such as citrate, lactate, tartrate, maleate, fumarate,
mandelate, acetate, dichloroacetate, trifluoroacetate, oxalate, formate and the like; sulfonates such as methanesulfonate,
benzenesulfonate, p-toluenesulfonate and the like; and amino acid salts such as arginate, asparginate, glutamate and the like.
The term "pharmaceutically acceptable salt" as used herein, refers to any salt, e.g., obtained by reaction with an acid or a base,
of a Compound of the Disclosure that is physiologically tolerated in the target patient (e.g., a mammal, €.g., a human).

[0109] Acid addition salts can be formed by mixing a solution of the particular Compound of the Disclosure with a solution of a
pharmaceutically acceptable non-toxic acid such as hydrochloric acid, fumaric acid, maleic acid, succinic acid, acetic acid, citric
acid, tartaric acid, carbonic acid, phosphoric acid, oxalic acid, dichloroacetic acid, or the like. Basic salts can be formed by
mixing a solution of the compound of the present disclosure with a solution of a pharmaceutically acceptable non-toxic base
such as sodium hydroxide, potassium hydroxide, choline hydroxide, sodium carbonate and the like.

[0110] The present disclosure encompasses the preparation and use of solvates of Compounds of the Disclosure. Solvates
typically do not significantly alter the physiological activity or toxicity of the compounds, and as such may function as
pharmacological equivalents. The term "solvate” as used herein iIs a combination, physical association and/or solvation of a
compound of the present disclosure with a solvent molecule such as, e.g., a disolvate, monosolvate or hemisolvate, where the
ratio of solvent molecule to compound of the present disclosure is about 2:1, about 1:1 or about 1:2, respectively. This physical
association involves varying degrees of ionic and covalent bonding, including hydrogen bonding. In certain instances, the
solvate can be isolated, such as when one or more solvent molecules are incorporated into the crystal lattice of a crystalline
solid. Thus, "solvate" encompasses both solution-phase and isolatable solvates. Compounds of the Disclosure can be present
as solvated forms with a pharmaceutically acceptable solvent, such as water, methanol, ethanol, and the like, and it is intended
that the disclosure includes both solvated and unsolvated forms of Compounds of the Disclosure.

[0111] In one embodiment, the solvate is a hydrate. A "hydrate” relates to a particular subgroup of solvates where the solvent
molecule is water. Solvates typically can function as pharmacological equivalents. Preparation of solvates is known in the art.
See, for example, M. Caira et al, J. Pharmaceut. Sci., 93(3):601-611 (2004}, which describes the preparation of solvates of
fluconazole with ethyl acetate and with water. Similar preparation of solvates, hemisolvates, hydrates, and the like are described
by E.C. van Tonder et al., AAPS Pharm. Sci. Tech., 5(1):Article 12 (2004), and A.L. Bingham et al., Chem. Commun. 603-604
(2001). A typical, non-limiting, process of preparing a solvate would involve dissolving a Compound of the Disclosure in a
desired solvent (organic, water, or a mixture thereof) at temperatures above 20°C to about 25°C, then cooling the solution at a
rate sufficient to form crystals, and isolating the crystals by known methods, e.g., filtration. Analytical techniques such as
infrared spectroscopy can be used to confirm the presence of the solvent in a crystal of the solvate.

[0112] Compounds of the Disclosure are inhibitors of Bcl-2 proteins, such as Bcl-2, and/or Bcl-X;, and thus a number of

diseases, conditions, or disorders mediated by Bcl-2 proteins can be treated or prevented by administering these compounds to
a subject. The present disclosure is thus directed generally to a method for treating or preventing a disease, condition, or
disorder responsive to the inhibition of Bcl-2 proteins, such as Bcl-2, and/or Bcl-X, in an animal suffering from, or at risk of

suffering from, the disease, condition, or disorder The method comprises administering to the animal an effective amount of
one or more Compounds of the Disclosure.

[0113] The present disclosure is further directed to a method of inhibiting Bcl-2 proteins in an animal, €.g., a human, in need
thereof, the method comprising administering to the animal a therapeutically effective amount of at least one Compound of the
Disclosure.

[0114] The present disclosure is further directed to a method of inhibiting Bcl-2 in an animal, €.g., a human, in need thereof, the
method comprising administering to the animal a therapeutically effective amount of at least one Compound of the Disclosure.

[0115] The present disclosure is further directed to a method of inhibiting Bcl-X; in an animal, €.g., a human, in need thereof,

the method comprising administering to the animal a therapeutically effective amount of at least one Compound of the
Disclosure.

[0116] As used herein, the terms "treat,” "treating,” "treatment,” and the like refer to eliminating, reducing, or ameliorating a
disease or condition, and/or symptoms associated therewith. Although not precluded, treating a disease or condition does not
require that the disease, condition, or symptoms associated therewith be completely eliminated. The term "treat" and synonyms
contemplate administering a therapeutically effective amount of a Compound of the Disclosure to a subject in need of such
treatment. The treatment can be orientated symptomatically, for example, to suppress symptoms. It can be effected over a
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short period, be oriented over a medium term, or can be a long-term treatment, for example within the context of a
maintenance therapy.

[0117] As used herein, the terms "prevent,” "preventing,” and "prevention” refer to a method of preventing the onset of a
disease or condition and/or its attendant symptoms or barring a subject from acquiring a disease. As used herein, "prevent,”
"‘preventing,” and "prevention" also include delaying the onset of a disease and/or its attendant symptoms and reducing a
subject’s risk of acquiring a disease. The terms "prevent," "preventing"” and "prevention” may include "prophylactic treatment,”
which refers to reducing the probability of redeveloping a disease or condition, or of a recurrence of a previously-controlled
disease or condition, in a subject who does not have, but is at risk of or is susceptible to, redeveloping a disease or condition or
a recurrence of the disease or condition.

[0118] The term "therapeutically effective amount” or "effective dose”™ as used herein refers to an amount of the active
ingredient(s) that is{are) sufficient, when administered by a method of the disclosure, to efficaciously deliver the active
ingredient(s) for the treatment of condition or disease of interest to an individual in need thereof. In the case of a cancer or
other proliferation disorder, the therapeutically effective amount of the agent may reduce (i.e., retard to some extent and
preferably stop) unwanted cellular proliferation; reduce the number of cancer cells; reduce the tumor size; inhibit {i.e., retard to
some extent and preferably stop) cancer cell infiltration into peripheral organs; inhibit {i.e., retard to some extent and preferably
stop) tumor metastasis; inhibit, to some extent, tumor growth; modulate protein methylation in the target cells; and/or relieve, to
some extent, one or more of the symptoms associated with the cancer. To the extent the administered compound or
composition prevents growth and/or Kills existing cancer cells, it may be cytostatic and/or cytotoxic.

[0119] The term "container’ means any receptacle and closure therefore suitable for storing, shipping, dispensing, and/or
handling a pharmaceutical product.

[0120] The term "insert" means information accompanying a pharmaceutical product that provides a description of how to
administer the product, along with the safety and efficacy data required to allow the physician, pharmacist, and patient to make
an informed decision regarding use of the product. The package insert generally is regarded as the "label” for a pharmaceutical
product.

[0121] In the present disclosure, the term "Bcl-2 proteins”® or "Bcel-2 family of proteins” refers to any one or more of the following
proteins: Bax, Bak, Bid, Bcl-2, Bcl-xL, Mcl-1, Bcl-w, Bfl-1/A1, Bim, Puma, Bad, Bik/Blk, Noxa, Bmf, Hrk/DP5, and Beclin-1. See
Cold Spring Harb Perspect Biol 2013;5:a008714.

[0122] The term "disease” or "condition” or "disorder” denotes disturbances and/or anomalies that as a rule are regarded as
being pathological conditions or functions, and that can manifest themselves in the form of particular signs, symptoms, and/or
malfunctions. Compounds of the Disclosure inhibit Bcl-2 proteins, such as Bcl-2 and/or Bcel-xL, and can be used in treating or
preventing diseases, conditions, or disorders such as hyperproliferative diseases, wherein inhibition of Bcl-2 proteins provides a
benefi.

[0123] The term "hyperproliferative disease” refers to any condition in which a localized population of proliferating cells in an
animal is not governed by the usual limitations of normal growth. In one embodiment, the hyperproliferative disease is cancer.

[0124] Compounds of the Disclosure may be used to treat a "Bcl-2 protein mediated disorder," e.g., a Bcl-2-mediated disorder
and/or a Bcl-xL-mediated disorder. A Bcl-2 protein mediated disorder is any pathological condition in which a Bcl-2 protein is
known {o play a role. A Bcl-2 mediated disorder may be a hyperproliferative disease. A Bcl-2 mediated disorder may be cancer.

[0125] Compounds of the Disclosure may have a Bcl-2 and/or Bcel-xL [Cgg of less than about 10 yM. Compounds of the
Disclosure may have a Bcl-2 and/or Bcel-xL 1Cgq of less than about 5 yM. Compounds of the Disclosure may have a Bcl-2 and/or
Bcl-xL 1Cgq of less than about 1 yM. Compounds of the Disclosure may have a Bcl-2 and/or Bcel-xL ICgq of less than about 0.5
MM. Compounds of the Disclosure may have a Bcl-2 and/or Bcl-xL 1Cgq of less than about 0.1 yM. Compounds of the Disclosure
may have a Bcl-2 and/or Bel-xL 1Cgq of less than about 0.05 yM. Compounds of the Disclosure may have a Bcl-2 and/or Bcl-xL
ICsq Of less than about 0.025 uM. Compounds of the Disclosure may have a Bcl-2 and/or Bel-xL 1C 5 of less than about 0.010
MM. Compounds of the Disclosure may have a Bcl-2 and/or Bcl-xL 1C5q of less than about 0.005 uyM. Compounds of the

Disclosure may have a Bcl-2 and/or Bcel-xL |C g of less than about 0.0025 yM. Compounds of the Disclosure may have a Bcl-2
and/or Bcl-xL [Cgq of less than about 0.001 yM.

[0126] The present disclosure provides a method of treating or preventing a hyperproliferative disease in a subject, €.9., a
human, comprising administering a therapeutically effective amount of a Compound of the Disclosure.
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[0127] The present disclosure provides a method of treating or preventing cancer in a subject comprising administering a
therapeutically effective amount of a Compound of the Disclosure. While not being limited to a specific mechanism, Compounds
of the Disclosure can treat or prevent cancer by inhibiting Bcl-2 proteins, e.g., Bcl-2 and/or Bcl-xL. Examples of treatable
cancers include, but are not limited to, any one or more of the cancers of Table 2.

Table 2

-

acute lymphoblastic leukemia non-small cell lung cancer

..........................................................................................................................................................................................................................................

malignant peripheral nerve sheath tumor
adenomatoid odontogenic tumor

cccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccccc

adrenocortical carcinoma medullary thyroid cancer,
adult T-cell leukemia/lymphoma medulloblastoma

aggressive NK-cell leukemia melanoma,

T sagressve Nl eukemia

anaplastic large cell lymphoma mixed Mullerian tumor
anaplastic thyroid cancer mucinous tumor
angioimmunoblastic T-cell lymphoma, multiple myeloma

B-cell prolymphocytic leukemia

B-cell lymphoma neurinoma
basal cell carcinoma neuroblastoma
biliary tract cancer neurofibroma

-

breast cancer optic nerve sheath meningioma
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brain cancer optic nerve tumor

myeloid sarcoma paraganglioma

chondroma pinealoblastoma

..........................................................................................................................................................................................................................................

colorectal cancer primary central nervous system lymphoma
Degos disease primary effusion lymphoma
desmoplastic small round cell tumor preimary peritoneal cancer

enteropathy-associated T-cell lymphoma retinoblastoma

F -

esophageal cancer rhabdomyoma

fetus in fetu rhabdomyosarcoma

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

gestational choriocarcinoma signet ring cell carcinoma

giant cell fibroblastoma skin cancer

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

giant cell tumor of the bone small blue round cell tumors

glial tumor small cell carcinoma

glioblastoma multiforme soft tissue sarcoma
glioma somatostatinoma

gliomatosis cerebri soot wart
glucagonoma spinal tumor
gonadoblastoma splenic marginal zone lymphoma
granulosa cell tumor squamous cell carcinoma

gynandroblastoma synovial sarcoma

000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

gallbladder cancer Sezary's disease

gastric cancer small intestine cancer
hairy cell leukemia sguamous carcinoma
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hemangioblastoma stomach cancer

Hodgkin's lymphoma throat cancer

| non-Hodgkin's lymphoma . urachal cancer

..........................................................................................................................................................................................................................................

leydig cell tumor vaginal cancer
liposarcoma Waldenstrom's macroglobulinemia
lung cancer Warthin's tumor

[0128] In another embodiment, the cancer is breast, cervix, colon, kidney, liver, head and neck, skin, pancreas, ovary,
esophagus, or prostate cancer.

[0129] In another embodiment, the cancer is a hematologic malignancy such as acute myeloid leukemia (AML), B- and T-acute
lymphoblastic leukemia (ALL), chronic lymphocytic leukemia (CLL), or mantle cell lymphoma (MCL).

[0130] In another embodiment, the cancer is esophageal squamous cell carcinoma (ESCC), bladder carcinoma, or cervical
carcinoma.

[0131] In another embodiment, the cancer is a leukemia, for example a leukemia selected from acute monocytic leukemia,
acute myelogenous leukemia, chronic myelogenous leukemia, chronic lymphocytic leukemia and mixed lineage leukemia
(MLL). In another embodiment the cancer is NUT-midline carcinoma. In another embodiment the cancer is multiple myeloma. In
another embodiment the cancer is a lung cancer such as small cell lung cancer (SCLC). In another embodiment the cancer is a
neuroblastoma. In another embodiment the cancer is Burkitt's lymphoma. In another embodiment the cancer is cervical cancer.
In another embodiment the cancer is esophageal cancer. In another embodiment the cancer is ovarian cancer. In another
embodiment the cancer is colorectal cancer. In another embodiment, the cancer is prostate cancer. In another embodiment, the
cancer is breast cancer.

[0132] In another embodiment, the cancer is adrenocortical carcinoma, bladder urothelial carcinoma, breast invasive
carcinoma, colorectal adenocarcinoma, diffuse large B-cell lymphoma, head and neck squamous cell carcinoma, hepatocellular
carcinoma, lung adenocarcinoma, lung squamous cell carcinoma, ovarian serous cystadenocarcinoma, pancreatic
adenocarcinoma, prostate adenocarcinoma, renal clear cell carcinoma, skin cutaneous melanoma, stomach adenocarcinoma,
uterine carcinosarcoma, or uterine corpus endometrial carcinoma.

[0133] The present disclosure provides a therapeutic method of modulating gene expression, cell proliferation, cell
differentiation and/or apoptosis in vivo in a cancer, e.g., in the cancers mentioned above, by administering a therapeutically
effective amount of a Compound of the Disclosure to a subject in need of such therapy.

[0134] Compounds of the Disclosure can be administered to a subject in the form of a raw chemical without any other
components present. Compounds of the Disclosure can also be administered to a subject as part of a pharmaceutical
composition containing the compound combined with one or more suitable pharmaceutically acceptable carriers. Such carriers
can be selected from pharmaceutically acceptable excipients and auxiliaries. The term "pharmaceutically acceptable carrier” or
"oharmaceutically acceptable vehicle" encompasses any of the standard pharmaceutical carriers, solvents, surfactants, or
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vehicles. Suitable pharmaceutically acceptable vehicles include aqueous vehicles and nonaqueous vehicles. Standard
pharmaceutical carriers and their formulations are described in Remington’'s Pharmaceutical Sciences, Mack Publishing Co.,
Easton, PA, 19th ed. 1995.

[0135] Pharmaceutical compositions within the scope of the present disclosure include all compositions where a Compound of
the Disclosure is combined with one or more pharmaceutically acceptable carriers. The Compound of the Disclosure may be
present in the composition in an amount that is effective to achieve its intended therapeutic purpose. While individual needs
may vary, a determination of optimal ranges of effective amounts of each compound is within the skill of the art. Typically, a
Compound of the Disclosure can be administered to a mammal, €.9., a human, orally at a dose of from about 0.0025 to about
1500 mg per kg body weight of the mammal, or an equivalent amount of a pharmaceutically acceptable salt or solvate thereof,
per day to treat the particular disorder. A useful oral dose of a Compound of the Disclosure administered {o a mammal is from
about 0.0025 to about 50 mg per kg body weight of the mammal, or an equivalent amount of the pharmaceutically acceptable
salt or solvate thereof. For inframuscular injection, the dose is typically about one-half of the oral dose.

[0136] A unit oral dose may comprise from about 0.01 mg to about 1 g of the Compound of the Disclosure, e.g., about 0.01 mg
to about 500 mg, about 0.01 mg to about 250 mg, about 0.01 mg to about 100 mg, 0.01 mg to about 50 mqg, e.g., about 0.1 mg
to about 10 mg, of the compound. The unit dose can be administered one or more times daily, e.g., as one or more tablets or
capsules, each containing from about 0.01 mg to about 1 g of the compound, or an equivalent amount of a pharmaceutically
acceptable salt or solvate thereof.

[0137] A Compound of the Disclosure or a pharmaceutical composition comprising a Compound of the Disclosure can be
administered to any patient or subject that may experience the beneficial effects of a Compound of the Disclosure. Foremost
among such patients or subject are mammals, e.g., humans and companion animals, although the disclosure is not intended to
be so limited. In one embodiment, the patient or subject is a human.

[0138] A Compound of the Disclosure or a pharmaceutical composition comprising a Compound of the Disclosure can be
administered by any means that achieves its intended purpose. For example, administration can be by the oral, parenteral,
subcutaneous, intravenous, intframuscular, intraperitoneal, transdermal, intranasal, transmucosal, rectal, intravaginal or buccal
route, or by inhalation. The dosage administered and route of administration will vary, depending upon the circumstances of the
particular subject, and taking into account such factors as age, gender, health, and weight of the recipient, condition or disorder
to be treated, kind of concurrent treatment, if any, frequency of treatment, and the nature of the effect desired.

[0139] A Compound of the Disclosure or a pharmaceutical composition comprising a Compound of the Disclosure can be
administered orally. A pharmaceutical composition of the present disclosure can be administered orally and is formulated into
tablets, dragees, capsules, or an oral liquid preparation. The oral formulation comprises extruded multiparticulates comprising
the Compound of the Disclosure.

[0140] Alternatively, a Compound of the Disclosure or a pharmaceutical composition comprising a Compound of the Disclosure
can be administered rectally, and is formulated in suppositories.

[0141] Alternatively, a Compound of the Disclosure or a pharmaceutical composition comprising a Compound of the Disclosure
can be administered by injection.

[0142] Alternatively, a Compound of the Disclosure or a pharmaceutical composition comprising a Compound of the Disclosure
can be administered transdermally.

[0143] Alternatively, a Compound of the Disclosure or a pharmaceutical composition comprising a Compound of the Disclosure
can be administered by inhalation or by intranasal or transmucosal administration.

[0144] Alternatively, a Compound of the Disclosure or a pharmaceutical composition comprising a Compound of the Disclosure
can be administered by the intravaginal route.

[0145] A pharmaceutical composition of the present disclosure can contain from about 0.01 to 99 percent by weight, e.g., from
about 0.25 to 75 percent by weight, of a Compound of the Disclosure, e.g., about 1%, about 5%, about 10%, about 15%, about
20%, about 25%, about 30%, about 35%, about 40%, about 45%, about 50%, about 55%, about 60%, about 65%, about 70%,
or about 75% by weight of a Compound of the Disclosure.

[0146] A pharmaceutical composition of the present disclosure is manufactured in a manner which itself will be known in view of
the instant disclosure, for example, by means of conventional mixing, granulating, dragee-making, dissolving, extrusion, or
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lyophilizing processes. Thus, pharmaceutical compositions for oral use can be obtained by combining the active compound with
solid excipients, optionally grinding the resulting mixture and processing the mixture of granules, after adding suitable
auxiliaries, if desired or necessary, to obtain tablets or dragee cores.

[0147] Suitable excipients include fillers such as saccharides (for example, lactose, sucrose, mannitol or sorbitol}, cellulose
preparations, calcium phosphates (for example, tricalcium phosphate or calcium hydrogen phosphate), as well as binders such
as starch paste (using, for example, maize starch, wheat starch, rice starch, or potato starch), gelatin, tragacanth, methyl
cellulose, hydroxypropylmethylcellulose, sodium carboxymethylcellulose, and/or polyvinyl pyrrolidone. If desired, one or more
disintegrating agents can be added, such as the above-mentioned starches and also carboxymethyl-starch, cross-linked
polyvinyl pyrrolidone, agar, or alginic acid or a salt thereof, such as sodium alginate.

[0148] Auxiliaries are typically flow-regulating agents and lubricants such as, for example, silica, talc, stearic acid or salts
thereof (e.g., magnesium stearate or calcium stearate), and polyethylene glycol. Dragee cores are provided with suitable
coatings that are resistant to gastric juices. For this purpose, concentrated saccharide solutions can be used, which may
optionally contain gum arabic, talc, polyvinyl pyrrolidone, polyethylene glycol and/or titanium dioxide, lacquer solutions and
suitable organic solvents or solvent mixtures. In order to produce coatings resistant to gastric juices, solutions of suitable
cellulose preparations such as acetylcellulose phthalate or hydroxypropylmethyl-cellulose phthalate can be used. Dye stuffs or
pigments can be added to the tablets or dragee coatings, for example, for identification or in order to characterize combinations
of active compound doses.

[0149] Examples of other pharmaceutical preparations that can be used orally include push-fit capsules made of gelatin, or soft,
sealed capsules made of gelatin and a plasticizer such as glycerol or sorbitol. The push-fit capsules can contain a compound In
the form of granules, which can be mixed with fillers such as lactose, binders such as starches, and/or lubricants such as talc or
magnesium stearate and, optionally, stabilizers, or in the form of extruded multiparticulates. In soft capsules, the active
compounds are preferably dissolved or suspended in suitable liquids, such as fatty oils or liquid paraffin. In addition, stabilizers
can be added.

[0150] Possible pharmaceutical preparations for rectal administration include, for example, suppositories, which consist of a
combination of one or more active compounds with a suppository base. Suitable suppository bases include natural and
synthetic triglycerides, and paraffin hydrocarbons, among others. It is also possible to use gelatin rectal capsules consisting of a
combination of active compound with a base material such as, for example, a liquid triglyceride, polyethylene glycol, or paraffin
hydrocarbon.

[01561] Suitable formulations for parenteral administration include agqueous solutions of the active compound in a water-soluble
form such as, for example, a water-soluble salt, alkaline solution, or acidic solution. Alternatively, a suspension of the active
compound can be prepared as an oily suspension. Suitable lipophilic solvents or vehicles for such as suspension may include
fatty oils (for example, sesame oil}, synthetic fatty acid esters (for example, ethyl oleate), triglycerides, or a polyethylene glycol
such as polyethylene glycol-400 (PEG-400). An agqueous suspension may contain one or more substances to increase the
viscosity of the suspension, including, for example, sodium carboxymethyl cellulose, sorbitol, and/or dextran. The suspension
may optionally contain stabilizers.

[0162] The present disclosure provides kits which comprise a Compound of the Disclosure {(or a pharmaceutical composition
comprising a Compound of the Disclosure) packaged in a manner that facilitates their use to practice methods of the present
disclosure. The kit may include a Compound of the Disclosure (or a pharmaceutical composition comprising a Compound of the
Disclosure)} packaged in a container, such as a sealed bottle or vessel, with a label affixed to the container or included in the kit
that describes use of the compound or composition to practice the method of the disclosure. The compound or composition
may be packaged in a unit dosage form. The kit further can include a device suitable for administering the composition
according to the intended route of administration.

[0163] A Compound of the Disclosure may be administered to a subject in conjunction with a second therapeutic agent. The
second therapeutic agent is different from the Compound of the Disclosure. A Compound of the Disclosure and the second
therapeutic agent can be administered simultaneously or sequentially to achieve the desired effect. In addition, the Compound
of the Disclosure and second therapeutic agent can be administered from a single composition or two separate compositions.

[0154] The second therapeutic agent is administered in an amount to provide its desired therapeutic effect. The effective
dosage range for each second therapeutic agent is known in the art, and the second therapeutic agent is administered to an

individual in need thereof within such established ranges.

[015656] A Compound of the Disclosure and the second therapeutic agent can be administered together as a single-unit dose or
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separately as multi-unit doses, wherein the Compound of the Disclosure is administered before the second therapeutic agent or
vice versa. One or more doses of the Compound of the Disclosure and/or one or more dose of the second therapeutic agent
can be administered. The Compound of the Disclosure therefore can be used Iin conjunction with one or more second
therapeutic agents, for example, but not limited to, anticancer agents.

[0166] The second therapeutic agent may be an epigenetic drug. As used herein, the term "epigenetic drug” refers to a
therapeutic agent that targets an epigenetic regulator. Examples of epigenetic regulators include the histone lysine
methyltransferases, histone arginine methyl transferases, histone demethylases, histone deacetylases, histone acetylases, and
DNA methyltransferases. Histone deacetylase inhibitors include, but are not limited to, vorinostat.

[0167] Chemotherapeutic agents or other anti-proliferative agents can be combined with Compound of the Disclosure to treat
proliferative diseases and cancer. Examples of therapies and anticancer agents that can be used in combination with
Compounds of the Disclosure include surgery, radiotherapy (€.g., gamma-radiation, neutron beam radiotherapy, electron beam
radiotherapy, proton therapy, brachytherapy, and systemic radioactive isotopes), endocrine therapy, a biologic response
modifier {e.g., an interferon, an interleukin, tumor necrosis factor (TNF), hyperthermia and cryotherapy, an agent to attenuate
any adverse effect {(e.g., an antiemetic), and any other approved chemotherapeutic drug.

[01568] Examples of antiproliferative compounds include, but are not limited to, an aromatase inhibitor; an anti-estrogen; an anti-
androgen; a gonadorelin agonist; a topoisomerase | inhibitor; a topoisomerase |l inhibitor; a microtubule active agent; an
alkylating agent; a retinoid, a carontenoid, or a tocopherol; a cyclooxygenase inhibitor; an MMP inhibitor; an mTOR inhibitor; an
antimetabolite; a platin compound; a methionine aminopeptidase inhibitor; a bisphosphonate; an antiproliferative antibody; a
heparanase inhibitor; an inhibitor of Ras oncogenic isoforms; a telomerase inhibitor; a proteasome inhibitor; a compound used
In the treatment of hematologic malignancies; a Flt-3 inhibitor; an Hsp90 inhibitor; a kinesin spindle protein inhibitor; a MEK
inhibitor; an antitumor antibiotic; a nitrosourea; a compound targeting/decreasing protein or lipid kinase activity, a compound
targeting/decreasing protein or lipid phosphatase activity, or any further anti-angiogenic compound.

[01569] Nonlimiting exemplary aromatase inhibitors include, but are not limited to, steroids, such as atamestane, exemestane,
and formestane, and non-steroids, such as aminoglutethimide, roglethimide, pyridoglutethimide, trilostane, testolactone,
ketokonazole, vorozole, fadrozole, anastrozole, and letrozole.

[0160] Nonlimiting anti-estrogens include, but are not limited to, tamoxifen, fulvestrant, raloxifene, and raloxifene hydrochloride.
Anti-androgens include, but are not limited to, bicalutamide. Gonadorelin agonists include, but are not limited to, abarelix,
goserelin, and goserelin acetate.

[0161] Exemplary topoisomerase | inhibitors include, but are not limited to, topotecan, gimatecan, irinotecan, camptothecin and
its analogues, 9-nitrocamptothecin, and the macromolecular camptothecin conjugate PNU-166148. Topoisomerase Il inhibitors
include, but are not limited to, anthracyclines, such as doxorubicin, daunorubicin, epirubicin, idarubicin, and nemorubicin;
anthraquinones, such as mitoxantrone and losoxantrone; and podophillotoxines, such as etoposide and teniposide.

[0162] Microtubule active agents include microtubule stabilizing, microtubule destabilizing compounds, and microtubulin
polymerization inhibitors including, but not limited to, taxanes, such as paclitaxel and docetaxel; vinca alkaloids, such as
vinblastine, vinblastine sulfate, vincristine, and vincristine sulfate, and vinorelbine; discodermolides; cochicine and epothilones
and derivatives thereof.

[0163] Exemplary nonlimiting alkylating agents include cyclophosphamide, ifosfamide, melphalan, and nitrosoureas, such as
carmustine and lomustine.

[0164] Exemplary nonlimiting cyclooxygenase inhibitors include Cox-2 inhibitors<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>