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(57) Abstract: A method of use for Cpd 1 as an inhibitor of dihydroorotate dehy-
drogenase (DHODH) function in treating or ameliorating a hematological cancer in
a subject in need thereof comprising, administering an etfective amount of Cpd 1 to
the subject, having structure (I); or a form or pharmaceutical composition thereof.
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DHODH INHIBITOR FOR USE IN TREATING HEMATOLOGIC CANCERS
REFERENCE TO RELATED APPLICATIONS

This application claims priority to United States Provisional Patent application
62/540,051, filed August 1, 2017; and also claims priority to United States Provisional
Patent application 62/617,180, filed January 13, 2018, the entire contents of each of
which are incorporated herein in their entirety and for all purposes.

INTRODUCTION

Cancer cells drive uncontrolled proliferation by regulating and integrating multiple
biosynthetic processes, consequently affecting nucleotide and protein expression [16].
One of the affected biosynthetic processes is the expression of dihydroorotate
dehydrogenase (DHODH), a rate-limiting enzyme whose function regulating de novo
biosynthesis of pyrimidine nucleotides [1] is affected during uncontrolled cell cycle
division. Consistent with such an effect, small molecule inhibition of DHODH function
has recently been shown to prevent growth of several hematological cancers [2-4]
where the hematological cancer is characterized by reduced expression of uridine

salvage enzymes and a higher dependence on de novo pyrimidine nucleotide synthesis.

Another affected biosynthetic process in certain hematological cancers (~13%) is the
disregulated expression of a mutant isocitrate dehydrogenase (mIDH) protein. Some
inhibitors functioning as antiproliferative agents demonstrate selectivity for mutant IDH1
or mutant IDH2 over wildtype enzyme [29, 30], while other small molecules such as
enasidenib have recently been shown to selectively inhibit mutant IDH2 enzyme activity
[31].

Accordingly, there remains a great need for useful chemotherapeutic agents having
potent inhibition of DHODH functional activity, favorable pharmaceutical properties and
extensive clinical experience for use in treating such hematological cancers. In other
instances, useful combinations of chemotherapeutic agents having synergistic
antiproliferative activity, inhibiting both DHODH functional activity and IDH enzyme
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activity are desired for treating hematological cancers in subjects having high unmet
medical need.

SUMMARY
4-chlorophenyl (S)-6-chloro-1-(4-methoxyphenyl)-1,3,4,9-tetrahydro-2H-pyrido[3,4-
blindole-2-carboxylate is a pharmacologically active enantiomer (hereinafter referred to
as “Cpd 1” or “Cpd 1 S-enantiomer”), having the structure:

Cpd 1 has demonstrated potent activity as an inhibitor of dihydroorotate dehydrogenase
(DHODH) function, showing broad and potent activity against hematological cancers in
both in vitro and in vivo preclinical and clinical studies. Moreover, a combination therapy
of an inhibitor of mutant isocitrate dehydrogenase (mIDH) function with Cpd 1, an
inhibitor of DHODH function, has recently been discovered as a potentiator of the
antiproliferative effect of both mutant and wildtype IDH1 and IDH2 cells.

Provided herein is a method of use for Cpd 1 or a form or pharmaceutical composition
thereof as an inhibitor of dihydroorotate dehydrogenase (DHODH) function in treating or
ameliorating a hematological cancer in a subject in need thereof comprising,
administering to the subject an effective amount of Cpd 1. More particularly, the
hematological cancer is a leukemia or myelodysplastic syndrome (MDS) characterized
by reduced expression of uridine salvage enzymes and dependence on de novo
pyrimidine nucleotide synthesis. Also provided herein is a method of use for Cpd 1 or a
form or pharmaceutical composition thereof in combination with other chemotherapeutic
agents having additive and synergistic activity for inhibiting functional activity of both
DHODH and IDH.
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BRIEF DESCRIPTION OF THE FIGURES

Figure 1a shows Cpd 1 inhibition of total intracellular pyrimidine nucleotide production in
HT 1080 cells; Figure 1b shows the results of >N-glutamine labeling studies comparing
inhibition of synthesis of de novo pyrimidine nucleotide production (UMP, CTP and
UTP) in HT1080 cells treated with the Cpd 1 active S-enantiomer and Cpd 1 (R), the
inactive R-enantiomer, relative to vehicle control; Figure 1¢ shows that Cpd 1 acts
upstream of UMPS, blocking UMPS inhibitor pyrazofurin induced increase of orotic acid
in HT1080 cells; Figure 1d shows Cpd 1 inhibited production of VEGFA protein (a
DHODH surrogate for inhibition of DHODH function) in HT1080 cells was also blocked
by addition of exogenous uridine rather than other nucleosides, including adenosine,
cytidine and guanosine; Figure 1e shows that S-phase cell cycle arrest induced by Cpd
1 was blocked by addition of exogenous uridine or cytidine.

Figure 2a shows free Cpd 1 and brequinar selectively “Competing On” with DHODH
binding to the Cpd 1-beads by Western blot; Figure 2b shows elution of DHODH from
selective “Competing Off” by free Cpd 1 and brequinar; Figure 2c compares the effect of
Cpd 1 on the activity of isolated mitochondrial DHODH with the known DHODH
inhibitors brequinar and teriflunomide using Cpd 1 (R), the inactive R-enantiomer as a

negative control.

Figure 3a shows serum levels of DHO correlated with Cpd 1 concentration in a NF2
clinical study subject; Figure 3b shows Cpd 1 increased serum DHO in three additional
NF2 subjects.

Figure 4a compares Cpd 1 overall activity in hematopoietic cell lines with solid cancer
cell lines relative to Figure 5a; Figure 4b provides box-plot microarray logz expression
levels for CDA and UPP1, two pyrimidine salvage enzymes for producing uridine from
cytidine and uracil, respectively; Figure 4c compares relative UMP production from the
salvage pathway in Cpd 1 sensitive and insensitive cell lines; Figure 4d compares other
known DHODH inhibitors with Cpd 1 for inhibiting proliferation of MOLM-13 AML cells;
Figure 4e shows inhibition of in vitro proliferation in various subject derived AML cell

lines treated with Cpd 1.
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Figure 5a shows sensitivity to Cpd 1 for a panel of 240 cell lines having various tissue
origins; Figure 5b shows effect of Cpd 1 treatment on the number of human leukemia
cells in blood from mice in a systemic leukemia lethality model; Figure 5¢ shows survival
of mice in the systemic leukemia lethality model.

Figure 6 shows effect on tumor growth progress in a MOLM-13 acute myeloid leukemia
(AML) model after treatment with vehicle, Cpd 1, cytarabine (AraC), or a combination of

Cpd 1 and AraC over the study period.
Figure 7 compares bioavailability of Cpd 1 and GSK983 orally administered to mice.

Figure 8 MOML-13 AML cells were treated with Cpd 1 (100 nM) or DMSO control for 72
hours, then stained with anti-CD14 and CD11b antibodies.

Figure 9 compares the percent reduction in proliferation by treatment with the
combination of Cpd 1 (inhibitor of DHODH function) and enasidenib (mutant IDH2
inhibitor) alone or in combination in HL-60 cells (human promyelocytic leukemia cells)
treated for 72 hours.

Figure 10a compares the percent reduction in proliferation of total blasts and immature
blasts with the combination of Cpd 1 (inhibitor of DHODH function) and enasidenib
(mutant IDH2 inhibitor) alone or in combination in assays utilizing blood samples
obtained from AML subjects and treated ex vivo for 72 hours. Enasidenib enhanced the
activity of Cpd 1 in both mutant and wildtype IDH1 and IDH2 cells.

Figure 10b compares the percent reduction in proliferation of total blasts and immature
blasts with the combination of Cpd 1 (inhibitor of DHODH function) and enasidenib
(mutant IDH2 inhibitor) alone or in combination in assays utilizing blood samples
obtained from ALL subjects and treated ex vivo for 72 hours. Enasidenib enhanced the
activity of Cpd 1 in both mutant and wildtype IDH1 and IDH2 cells.

Figure 11 compares the mean tumor volume in IDH2 wild-type cells after treatment with
Cpd 1 alone, Agios Compound AG-221 alone and in combination. The use of the
combination of a Cpd 1 DHODH functional inhibitor and a AG-221 IDH2 functional
inhibitor demonstrates synergistic activity.
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DETAILED DESCRIPTION

Provided herein is a method of use for Cpd 1 or a form or pharmaceutical composition
thereof as an inhibitor of dihydroorotate dehydrogenase (DHODH) function in treating or
ameliorating a hematological cancer in a subject in need thereof comprising,

administering an effective amount of Cpd 1 to the subject, having the structure:

N_<O‘©70I

or a form or pharmaceutical composition thereof.

Comparative Gene Expression Analysis

The identification of Cpd 1 as an inhibitor of DHODH function for selective use in
treating or ameliorating a hematological cancer was obtained from a gene expression
analysis comparing Cpd 1-resistant HT1080 cells with Cpd 1-sensitive HT1080 cells, as

shown in Table 1.

Table 1
. Fold
Gene Genbank# Expression Change
Ubiquitous membrane protein deficient in high
STOM M81635 Na+, low K+ stomatocytic erythrocytes 12.30
CDA NM_001785 Cytidine deaminase 11.15
FSA NM_012151 Coagulation factor Vlll-associated 6.35

(intronic transcript)

tp32g06.x1 NCI_CGAP_Ut4 homo sapiens cDNA
clone image: 2189530 (having a 3' amino acid
STOM Al537887 terminus similar to the human gb:m81635 6.24
erythrocyte band 7 integral membrane protein
human mRNA sequence)

KLHLA1 AF126749 SCA8 mRNA, repeat region 5.13
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Fold

Gene  Genbank# Expression Change

EIF1AY BC005248 Eukaryotic translation initiation factor 1A, Y-linked 0.07

LOC81569 BF594459 Actin like protein 0.12
SORT1  BE622952 Sortilin 1 0.16
FLJ21986 BF724137 Hypothetical protein FLJ21986 0.16
MTMR1 Al167164 Myotubularin related protein 1 0.17

The gene expression analysis was performed with a cDNA microarray (provided by
Affymatrix) using Cpd 1-resistant cells generated by culturing HT1080 cells in escalating
concentrations of Cpd 1, then doubling Cpd 1 concentration weekly from 1 nM to 1000
nM and isolating total mRNA from the Cpd 1-resistant and wild-type HT1080 cells.
Table 1 lists the genes with the greatest increase or decrease in expression in the Cpd
1-resistant HT1080 cell line, when compared to the parent HT1080 cells.

For example, cytidine deaminase (CDA) expression was increased 11-fold in
Cpd 1-resistant HT1080 cells when compared with levels in the wild type HT1080 cells.

SN-Glutamine Tracing Study

Since CDA is an enzyme in the pyrimidine nucleotide salvage pathway [5], the effect of
Cpd 1 treatment on intracellular nucleotide levels was also evaluated using an
5N-glutamine tracing study. The study results demonstrate that, compared to
5N-glutamine (1 uM), Cpd 1 selectively decreased the total levels of deoxy-pyrimidine
nucleotides (dCTP and dTTP) but not deoxy-purine nucleotides dATP and dGTP in
HT1080 cells treated for 8 hours with Cpd 1 (100 nM) relative to vehicle control (0.5%
DMSO), as determined by LC/MS (Figure 1a). Therefore, Cpd 1 inhibits de novo
pyrimidine synthesis, while its inactive R-enantiomer had no effect as determined by
LCMS against ®N-labelled CTP, UTP and UMP (Figure 1b). Further studies
demonstrated that inhibition was dose-dependent and was measurable after only 30

minutes of treatment (data not shown).

Table 2 shows metabolism of °N-glutamine in cells treated with Cpd 1 enantiomers
(100 nm), brequinar (100 nm) (a known DHODH inhibitor) and pyrazofurin-
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monophosphate (MP) (100 nm) (a known UMPS inhibitor) or DMSO control for 8 hours
in the presence of 1°N-glutamine. The resulting metabolic activity is shown (uM), where
BLDL indicates activity Below Detection Limits. The metabolism of >N-glutamine in cells
treated with Cpd 1 was similar to that in cells treated with brequinar [6], in contrast to
the UMP synthase (UMPS) inhibitor pyrazofurin-monophosphate [7], which increased
5N-orotate levels by almost 160 fold.

Table 2
Treatment SN-DHO (uM) '®N-Orotate (uM)  ">N-UMP (uM)
0.5% DMSO BLDL 6.7+0.3 1.4+£04
Cpd 1 (R) BLDL 44+04 0.7+0.2
Cpd 1 18.1 £5.5 44.8 + 6.1 BLDL
Brequinar 11.9+3.7 50.1 £ 31 BLDL
Pyrazofurin-MP 1.3+1.1 974 £175 BLDL

Comparative Inhibition of De Novo Pyrimidine Nucleotide Synthesis

In another study, treatment with pyrazofurin-MP resulted in a greater than 40-fold
increase of °N-orotate, the substrate of UMPS, compared with vehicle (0.5% DMSO)
(Figure 1c). However, co-treatment with Cpd 1 blocked the pyrazofurin-MP-induced
increase of °N-orotate, consistent with inhibition of DHODH function, indicating that
Cpd 1 acts upstream of UMPS. Having thus shown that Cpd 1 inhibits de novo
pyrimidine nucleotide synthesis, subsequent nucleoside rescue studies using inhibition
of VEGF protein production as a surrogate for inhibition of DHODH function
demonstrated that the addition of uridine to the culture medium blocked Cpd 1 inhibition
of VEGFA protein production (Figure 1d). In contrast, adenosine, cytidine and
guanosine did not have a similar effect. Moreover, Cpd 1 induced S phase cell cycle
delay in HT1080 cells was prevented by the addition of the pyrimidine nucleosides
uridine or cytidine (Figure 1e), whereas addition of the purine nucleosides adenosine or
guanosine had no effect (data not shown).
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Comparative DHODH Binding

The binding partner of Cpd 1 was identified by pull down studies comparing the active
Cpd 1 S-enantiomer and the inactive R-enantiomer linked to epoxy-activated Sepharose
beads. Western blot analysis demonstrated that binding of DHODH to the Cpd 1-linked
beads was inhibited by preincubation with either free Cpd 1 or brequinar (Figure 2a). In
contrast, binding to prohibitin, another mitochondrial protein, was not blocked by either
Cpd 1 or brequinar. Subsequent competitive elution studies demonstrated that DHODH
was selectively eluted from the Cpd 1 beads by the free Cpd 1 S-enantiomer or
brequinar, but not by the inactive R-enantiomer or the DMSO control (Figure 2b). These
findings demonstrate that Cpd 1 specifically binds DHODH. Computer modelling using
the available crystal structure of the human DHODH protein [8] shows that Cpd 1 and
brequinar analog C44 bind to the same pocket with similar docking scores [9,10] of 9.55
for C44 compared to 9.27 for Cpd 1, consistent with pull down studies demonstrating
DHODH binding competition between brequinar and Cpd 1. When purified mitochondria
were used as the source of DHODH, treatment with Cpd 1 inhibited DHODH activity
more potently than did teriflunomide and with similar potency as brequinar (orotate
production was measured by LC-MS/MS after 30 minutes of treatment, Figure 2c).
These data indicate that Cpd 1 inhibits de novo pyrimidine nucleotide synthesis via
directly targeting DHODH.

Tumor Cell Line Panel Analysis

Since pyrimidine nucleotides can be synthesized by either or both the de novo or the
salvage pathway [11], to determine whether some cancer cell lines were insensitive to
Cpd 1 due to increased pyrimidine nucleotide salvage activity, thus affecting the
selective use of Cpd 1 to certain cancer types, the ICso (concentration that inhibits cell
proliferation by 50%) of Cpd 1 was determined against a panel of 240 tumor cell lines.
After a 3-day incubation period, the results shown in Figure 5a indicate that Cpd 1 is an
active inhibitor of DHODH function in certain hematologic cancers; where, ALL: acute
lymphoblastic leukemia; AML: acute myeloid leukemia; ANLL: acute nonlymphocytic
leukemia; CLL: chronic lymphocytic leukemia; CML: chronic myeloid leukemia; H&N:
head and neck, HCC: hepatocellular carcinoma; NSCLC: non-small cell lung cancer;
SCLC: small cell lung cancer. In Figure 5a, tumor cells having an 1Cso < 2 uM were

8
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classified as a sensitive responder (68 lines) compared with those having an ICso

>2 UM, considered a resistant non-responder (172 lines). When grouped by
hematopoietic cancer vs solid tumor, 57% (32/56) of hematopoietic lines were sensitive
to Cpd 1, whereas only 18% (34/184) of the solid tumor lines were sensitive to Cpd 1
(Figure 4a).

Gene expression of pyrimidine nucleotide synthesis enzymes in these 240 lines was
also analyzed using published microarray data in the Cancer Cell Line Encyclopedia
(CCLE) database [12]. Of the 240 cell lines, 232 cell lines were found in the CCLE

database, including 54 hematopoietic and 178 solid tumor cell lines.

Table 3 compares average expression of certain genes: dihydroorotate dehydrogenase
(DHODH), uridine monophosphate synthetase (UMPS), uridine phosphorylase 1
(UPP1), cytidine deaminase (CDA), uridine-cytidine kinase 1 (UCK1), uridine -cytidine
kinase 1-like 1 (UCKL1), uridine phosphorylase 2 (UPP2), uridine-cytidine kinase 2
(UCK2), cystolic cytidine monophosphate (UMP-CMP) kinase 1 (CMPK1), providing
results for average expression in hematopoietic cancer lines (HematAv9), solid tumor
lines (SolidAv9), and standard deviation in hematopoietic cancer lines (Hemat®P), solid
tumor lines (SolidSP) and differential expression in hematopoietic tumor vs. solid tumor
(AH-S) with fest p-values comparing hematopoietic cancer (n = 54) with solid tumors
(n =178).

As shown in Table 3, two salvage enzymes, CDA and UPP1 for converting cytidine and
uracil to uridine, respectively, had lower expression (3.2-fold for CDA and 4.6-fold for
UPP1) (where fold reduction is based on the Logz value of AH-S) in the hematopoietic
cancer lines than in the solid tumor lines (see also Figure 4b).

Table 3

Gene Hemat”¥9 | SolidA¥9 | HematS? | SolidS? | AH-S | p-value
DHODH' 6.5 6.1 0.5 0.7 0.5 1
UPMS' 6.6 6.5 0.3 0.4 0.0 1
UPP12 6.3 8.5 1.8 2.0 -2.2 8.9 E-12
CDA? 4.5 6.2 1.0 2.4 -1.7 2.9 E-12
UCK12 6.8 7.0 0.4 0.5 -0.2 0.0006
UCKL12 7.7 7.7 0.4 0.6 0.0 0.39
UPP22 3.8 3.7 0.2 0.1 0.1 1
UCK22 9.0 8.8 0.6 0.6 0.3 1
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Salvage and De Novo Pathway Panel

LC-MS/MS analysis of UMP pools from salvage and de novo pathways in a panel of
tumor cell lines was performed, where four sensitive cell lines (HeLa, HT1080, A549
and K562) and four insensitive lines (U87MG, MCF7, PC3 and Huh7) were cultured in
the presence of "®N-glutamine for 8 hours and unlabeled and "N-labeled UMP in the
cell lysates were measured by LC-MS/MS. In general, Cpd 1 sensitive cells have less
salvage UMP production relative to de novo UMP production when compared to the
insensitive tumor cells (Figure 4c). These cumulative data suggest that a hematologic

cancer having lower uridine salvage activity enhances the therapeutic effect of Cpd 1.

DHODH Inhibitor Leukemia Cell Line Comparison

After confirming in vivo DHODH inhibition activity in solid tumor clinical studies and in
vitro activity in leukemia cell lines, the potency of Cpd 1 was also compared with that of
several well-known DHODH inhibitors [6;13;14] in leukemia cells. Cpd 1 was the most
potent inhibitor with an 1Cso of about 1 nM, having 10-1000-fold greater potency than
well-known inhibitors of DHODH function, such as brequinar, vidofludimus or
teriflunomide (Figure 4d). Acute myeloid leukemia (AML) subject-derived cells were
treated for 72 hours with Cpd 1, teriflunomide and brequinar, where proliferation was
measured with Celltiter Glo (Promega), demonstrating inhibition of proliferation in all five
AML subject derived cell lines tested (Figure 4e). Unlike teriflunomide and brequinar,
Cpd 1 did not show myeloid suppression in subjects with solid tumors [24].

MOLT-4 Human Acute Lymphoblastic Leukemia Lethality Model

After confirming in vitro activity in leukemia cells, the efficacy of Cpd 1 in two mouse
models of leukemia was assessed. In the MOLT-4 human acute lymphoblastic leukemia
(ALL) lethality model, NOD/SCID mice were injected intravenously (1V) with MOLT-4
cells (CD45+) then treated with Cpd 1 (10 mg/kg, gd) or doxorubicin (0.5 mg/kg or 1
mg/kg IP once per week) initiated 7 days after tumor inoculation. Cpd 1 treatment
significantly reduced the number of circulating MOLT-4 cells in mice compared to
doxorubicin (Figure 5b). Doxorubicin was tested at the highest dose tolerated by
NOD/SCID mice. Vehicle-dosed mice had a median survival time (MST) of 46 days and

10
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did not survive beyond 71 days. Treatment with doxorubicin did not prolong survival
time (Figure 6a). In contrast, the MST for the Cpd 1 treated mice was 136 days
(p<0.05, one way ANOVA, multiple comparisons vs vehicle).

MOLM-13 Human Acute Myeloid Leukemia Model

In another xenograft study, MOLM-13 AML cells were injected into the flank of nude
mice to generate a solid tumor then mice were treated with vehicle, Cpd 1, cytarabine
(AraC), a deoxycytidine analog used as standard chemotherapy to treat AML [15], or a
combination of Cpd 1 and AraC (Figure 6). Cpd 1 treatment alone resulted in significant
tumor growth delay when compared with vehicle or AraC treatment; the median time to
reach a tumor volume of 1000 mm?® was 23 days for Cpd 1 vs 7 and 13 days for vehicle
and AraC, respectively. The combination of Cpd 1 with AraC further delayed tumor
growth for 39 days. The increased activity of the combination of AraC with Cpd 1 may
reflect a more efficient incorporation of AraC into DNA due to a reduction in the levels of
competing endogenous pyrimidine nucleotides.

These results suggest that Cpd 1 potently inhibits leukemia cell proliferation dependent
on de novo pyrimidine nucleotide synthesis by selectively affecting DHODH function.

Definitions

As used herein, the term “about” means a range around a given value wherein the
resulting value is substantially the same as the expressly recited value. In one aspect,
“about” means within 25% of a given value or range. For example, the phrase “about
70% by weight” comprises at least all values from 52% to 88% by weight. In another
aspect, the term “about” means within 10% of a given value or range. For example, the
phrase “about 70% by weight” comprises at least all values from 63% to 77% by weight.
In another aspect, the term “about” means within 7% of a given value or range. For
example, the phrase “about 70% by weight” comprises at least all values from 65% to
75% by weight.

Concentrations, amounts, cell counts, percentages and other numerical values may be
presented herein in a range format. It is to be understood that such range format is
used merely for convenience and brevity and should be interpreted flexibly to include
not only the numerical values explicitly recited as the limits of the range but also to

11
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include all the individual numerical values or sub-ranges encompassed within that range

as if each numerical value and sub-range is explicitly recited.

As used herein, the terms “therapies” and “therapy” can refer to any protocol(s),
method(s), compositions, formulations, and/or agent(s) that can be used in the
prevention, treatment, management, or amelioration of a condition or disorder or one or
more symptoms thereof (e.g., hematologic cancer or one or more symptoms or one or

more conditions associated therewith).

In certain aspects, the terms “therapies” and “therapy” refer to drug therapy such as
chemotherapy, adjuvant therapy, radiation, surgery, biological therapy, supportive
therapy, antiviral therapy and/or other therapies useful in treatment, management,
prevention, or amelioration of a condition or disorder or one or more symptoms thereof
(e.g., hematologic cancer or one or more symptoms or one or more conditions
associated therewith). In certain aspects, the term “therapy” refers to a therapy other
than Cpd 1 or a pharmaceutical composition thereof. In specific aspects, an “additional
therapy” and “additional therapies” refer to a therapy other than a treatment using Cpd 1
or a pharmaceutical composition thereof. In a specific aspect, a therapy includes the
use of Cpd 1 as an adjuvant therapy. For example, using Cpd 1 in conjunction with a
drug therapy such as chemotherapy, biological therapy, surgery, supportive therapy,
antiviral therapy and/or other therapies useful in treatment, management, prevention, or
amelioration of a condition or disorder or one or more symptoms thereof (e.g.,
hematologic cancer or one or more symptoms or one or more conditions associated
therewith).

As used herein, the term “human infant” refers to a newborn to 1 year old year human.
As used herein, the term “human toddler” refers to a human that is 1 year to 3 years old.
As used herein, the term “human child” refers to a human that is 1 year to 18 years old.
As used herein, the term “human adult” refers to a human that is 18 years or older.

As used herein, the term “middle-aged human” refers to a human between the ages of
30 and 64.

As used herein, the term “elderly human” refers to a human 65 years or older.

12
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As used herein, the term “subject” refers to an individual being administered a therapy
as described herein. In a specific aspect, the individual is @ human.

As used herein, the term “effective amount” in the context of administering Cpd 1 to a
subject having a hematologic cancer refers to the dose of Cpd 1 that results in a
beneficial or therapeutic effect. In specific aspects, an “effective amount” of Cpd 1
refers to an amount of Cpd 1 which is sufficient to achieve at least one, two, three, four
or more of the following beneficial or therapeutic effects: (i) inhibition of a hematologic
cancer; (ii) regression of the hematologic cancer; (iii) eradication, removal, or complete
remission of the hematologic cancer; (iv) prevention of the development or onset of one
or more symptoms associated with the hematologic cancer; (v) reduction or
amelioration of the severity of one or more symptoms associated with the hematologic
cancer; (vi) the reduction in the number of one or more symptoms associated with
cancer; (vii) amelioration of the severity of one or more symptoms associated with the
hematologic cancer; (viii) reduction in the duration of one or more symptoms associated
with the hematologic cancer; (ix) prevention in the recurrence of proliferation or one or
more symptoms associated with the hematologic cancer; (x) a reduction in mortality;

xi) an increase in survival rate of subjects; (xii) an increase in relapse free survival,

xiii) an increase in the number of hematologic cancer subjects in remission;

(

(

(xiv) reduction in hospitalization of a subject; (xv) reduction in hospitalization length;
(xvi) a decrease in hospitalization rate; (xvii) an increase in the survival of a subject;
(xviii) an increase in symptom-free survival of cancer subjects; (xix) an increase in the
length of a period of remission of a hematologic cancer in a subject; (xx) improvement in
quality of life (QOL) as assessed by methods well known in the art, e.g., QOL
questionnaires and the like; (xxi) a reduction in proliferation before treatment with
another chemotherapeutic agent; (xxii) a reduction in proliferation before treatment with
radiation; (xxiii) a reduction in proliferation before treatment with surgery;

(xxiv) enhancement of or improvement of the therapeutic effect of another therapy;

(xxv) an additive antiproliferative effect in combination with another therapy; (xxvi) a
synergistic antiproliferative effect in combination with another therapy; (xxvii) a decrease
in the concentration of plasma DHODH of a subject having a hematologic cancer;

(xxviii) a decrease in circulating proliferative cells in the plasma of a subject having a
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hematologic cancer; (xxix) an alteration (e.g, a decrease) in a biomarker for a
hematologic cancer; (xxx) reduction of the concentration of DHODH in a biological
specimen (e.g., plasma, serum, cerebral spinal fluid, urine, or any other biofluids) from a
subject having a hematologic cancer; (xxxi) a decrease in the concentration of DHODH
in a biological specimen (e.g., the plasma, serum, urine or cerebrospinal fluid (CSF))
from a subject having a hematologic cancer; (xxxii) reduction of the concentration of one
or more biomarkers in a biological specimen (e.g., plasma, serum, cerebral spinal fluid,
urine, or any other biofluids) from a subject having a hematologic cancer; (xxxiii)
proliferative cell count is maintained after administration of a therapy as described
herein as measured by conventional methods available to one skilled in the art, such as
magnetic resonance imaging (MRI), dynamic contrast-enhanced MRI (DCE-MRI), X-ray,
computed tomography (CT) scan, or a positron emission tomography scan; (xxxiv) white
cell count is maintained after administration of a therapy as described herein as
measured by conventional methods available to one skilled in the art, such as magnetic
resonance imaging (MRI), dynamic contrast-enhanced MRI (DCE-MRI), X-ray,
computed tomography (CT) scan, or a positron emission tomography scan; (xxxv)
proliferative cell count does not increase or increases by less than expected after
administration of a therapy as described herein as measured by conventional methods
available to one skilled in the art, such as magnetic resonance imaging (MRI), dynamic
contrast-enhanced MRI (DCE-MRI), X-ray, computed tomography (CT) scan, or a
positron emission tomography scan; (xxxvi) white cell count does not increase or
increases by less than expected after administration of a therapy as described herein as
measured by conventional methods available to one skilled in the art, such as magnetic
resonance imaging (MRI), dynamic contrast-enhanced MRI (DCE-MRI), X-ray,
computed tomography (CT) scan, or a positron emission tomography scan; (xxxvii)
proliferative cell count is decreased after administration of a therapy as described herein
as measured by conventional methods available to one skilled in the art, such as
magnetic resonance imaging (MRI), dynamic contrast-enhanced MRI (DCE-MRI), X-ray,
computed tomography (CT) scan, or a positron emission tomography scan; or, (xxxviii)
white cell count is decreased after administration of a therapy as described herein as
measured by conventional methods available to one skilled in the art, such as magnetic
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resonance imaging (MRI), dynamic contrast-enhanced MRI (DCE-MRI), X-ray,
computed tomography (CT) scan, or a positron emission tomography scan.

As used herein, the term “in a 24 hour period” refers to a period of time over which a
condition is maintained; for example, the effective amount of Cpd 1 is identified when
the mean plasma concentration of Cpd 1 is achieved and maintained for a plurality of 24
hour periods. In other words, the mean plasma concentration of Cpd 1 may be reached
in a suitable time, which may be more or less than 24 hours.

As used herein, the term “a therapy as described herein” refers to a method of use for
Cpd 1 or a form or pharmaceutical composition thereof as an inhibitor of DHODH
function in treating or ameliorating a hematological cancer in a subject in need thereof
comprising, administering to the subject an effective amount of Cpd 1. In one aspect,
the hematological cancer is a leukemia. In another aspect, the leukemia is an acute or
chronic form of leukemia. In another aspect, the leukemia is characterized by reduced
expression of uridine salvage enzymes and dependence on de novo pyrimidine
nucleotide synthesis. In another aspect of the therapy described herein, the method of
use for Cpd 1 or a form or pharmaceutical composition comprises a combination with
other chemotherapeutic agents having synergistic antiproliferative activity. In one
aspect, the other chemotherapeutic agent inhibits DHODH functional activity. In another
aspect, the other chemotherapeutic agent inhibits IDH expression.

As used herein, the term “pharmaceutically acceptable salt(s)” refers to a salt prepared
from a pharmaceutically acceptable non-toxic acid or base including an inorganic acid
and base and an organic acid and base; see, for example, Remington’s Pharmaceutical
Sciences, 18™ eds., Mack Publishing, Easton PA (1990) or Remington: The Science
and Practice of Pharmacy, 19" eds., Mack Publishing, Easton PA (1995).

As used herein, the term “Cpd 1” generally refers to a 4-chlorophenyl (S)-6-chloro-1-(4-
methoxyphenyl)-1,3,4,9-tetrahydro-2H-pyrido[3,4-blindole-2-carboxylate compound and
pharmaceutically acceptable salts thereof. “Cpd 1” may be a substantially pure (e.g.,
about 90%, about 95%, about 98%, about 99%, or about 99.9% pure) single
stereoisomer or a mixture of two or more sterecisomers. In various aspects, the term

“Cpd 17 refers to Compound #10 disclosed in International Publication Nos.
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WQ02005/089764, WO2006/113703, WO2008/127715 and W0O2008/127714, all of
which are incorporated by reference herein in their entirety.

Method of Use

As demonstrated herein, Cpd 1 inhibits de novo pyrimidine synthesis by targeting
inhibition of DHODH function, a rate-limiting enzyme catalyzing oxidation of DHO to
orotate [1]. An inhibitor of DHODH function and other therapeutics affecting DHODH
alter the nucleotide balance to induce cell-cycle arrest [17]. Exogenously added uridine
prevents both the inhibition of DHODH enzyme function and cell cycle arrest mediated
by Cpd 1, while exogenously added cytidine only rescues the cell cycle arrest,
suggesting that inhibition of DHODH function and cell cycle arrest may be coincidental.

Low pyrimidine pool levels may affect certain translation factor(s) or mechanisms
required for the non-canonical protein synthesis of stress-regulated mRNAs. Treatment
of Cpd 1-resistant HT1080 cells with Cpd 1 showed that elF1AY gene expression
decreased over 90% when compared with wild type HT1080 cells (Table 1). EIF1A is an
isoform that controls translation start codon recognition [18]. Low uridine levels may
also affect the mRNA substrate directly: depletion of pyrimidine nucleotides in cancer
cells can cause a starvation-like stress response leading to changes in methylation and
pseudouridylation of MRNA modifications [19]. Although Cpd 1 demonstrates less
inhibition of DHODH functional activity in purified rhDHODH enzymatic assays, Cpd 1 is
a more potent inhibitor of DHODH function in hematologic cancer cells than other well-
known DHODH inhibitors. Without being limited by theory, this apparent discrepancy is
likely due to the presence of the cell membrane lipid bilayer which may facilitate the
entry of the hydrophobic Cpd 1 into the binding pocket of the DHODH enzyme [25].

Another potent hDHODH inhibitor brequinar was tested in the 1990s in clinical trials for
solid tumors, but was associated with myeloid suppression and has a limited therapeutic
window [20;21]. The side-effects associated with these DHODH inhibitors are believed
to be due to off-target activities such as kinase inhibition [21;22]. Cpd 1 avoids off-
target activities having demonstrated lack of inhibition of kinase enzyme activity in a
panel of biologically important human kinases. The antiviral compound GSK983 was
recently reported as a DHODH inhibitor [23]. When compared with Cpd 1 at a dose of
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10 mg/kg, GSK983 demonstrated a lower plasma concentration as determined by
HPLC-MS/MS (Figure 7). In contrast, Cpd 1 (100 nM) induces in vitro differentiation of
MOML-13 acute myeloid leukemia (AML) cells relative to DMSO control after 72 hours
treatment when stained with anti-CD14 and CD11b antibodies (BD Bioscience). FACS
analysis was done on FACSCalibur (Figure 8).

There are no DHODH inhibitors known or approved for use in treating hematologic
cancers. The broad activity of Cpd 1 across various leukemia/lymphoma cells
demonstrated herein suggest that de novo pyrimidine synthesis is required in
proliferation of leukemia cells. These results are consistent with a recent report on
DHODH inhibitors [26]. Accordingly, potent and selective activity, favorable
pharmaceutical properties and extensive clinical experience suggest that Cpd 1 is a

useful agent for treatment of leukemia.

In one aspect, methods for inhibiting or reducing DHODH function in a proliferating cell
or cell line are described herein.

In another aspect, a method for inhibiting or reducing DHODH function in a proliferating
cell or cell line comprises, contacting Cpd 1 or a composition thereof with a proliferating
cell or cell line, which proliferating cell or cell line may be naive or has been shown to be
affected by the inhibition or a reduction in DHODH function.

In another aspect, non-limiting examples of such cells or cell lines are selected from
HL-60, HeLa, HT1080, HCT116, HEK293, NCI H460, U-87MG, ASPC-1, PL-45,
HPAF-2, PC-3, MDA-MB-231, MDA-MB-468, A431, SNU-1, AGS, Kato IIl, A549, Calu-
6, A375, SY5Y, SKOV3, Capan-1, sNF96.2, TIVE-L1, TIVE-L2, LNCaP cells and the
like. In a more specific aspect, the cell or cell line may be a hematologic cancer cell.

In one aspect, a method for inhibiting or reducing DHODH function in a subject having a
hematologic cancer comprises, administering Cpd 1 or a composition thereof to the
subject as described herein.

In a specific aspect, the subject is diagnosed with a hematologic cancer capable of
being treated by inhibiting or reducing DHODH function.
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In a specific aspect, the hematologic cancer capable of being treated by inhibiting or
reducing DHODH function demonstrates, prior to administration of Cpd 1, the reduced
expression of uridine salvage enzymes, wherein the low expression of uridine salvage
enzymes and dependence on de novo pyrimidine nucleotide synthesis in the subject or
in a biological sample taken from the subject indicates that the hematological cancer is
amendable to treatment with Cpd 1.

In a specific aspect, a method for inhibiting or reducing DHODH function as described
herein inhibits or reduces DHODH function by about 5%, 10%, 15%, 20%, 25%, 30%,
35%, 40%, 45%, 50%, 55%, 60%, 65%, 80%, 85%, 90%, 95 %, or 100% relative to
DHODH function prior to administration of Cpd 1 to the subject, as assessed by

methods well known in the art.

In a specific aspect, a method for inhibiting or reducing DHODH function as described
herein inhibits or reduces DHODH function in a range of from about 5% to about 20%,
10% to 30%, 15% to 40%, 15% to 50%, 20% to 30%, 20% to 40%, 20% to 50%, 30% to
60%, 30% to 70%, 30% to 80%, 30% to 90%, 30% to 95%, 30% to 99%, or from about
40% to about 100%, or any range in between, relative to DHODH function prior to

administration of Cpd 1 to the subject, as assessed by methods well known in the art.

In a specific aspect, a method for inhibiting or reducing DHODH function as described
herein inhibits proliferation or reduces an in vitro or in vivo proliferating cell or cell line
population by about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 80%, 85%, 90%, 95 %, or 100%, relative to the in vitro or in vivo proliferating cell
or cell line population prior to administration of Cpd 1 to the subject, as assessed by

methods well known in the art.

In a specific aspect, a method for inhibiting or reducing DHODH function as described
herein inhibits proliferation or reduces an in vitro or in vivo proliferating cell or cell line
population in a range of from about 5% to about 20%, 10% to 30%, 15% to 40%, 15% to
50%, 20% to 30%, 20% to 40%, 20% to 50%, 30% to 60%, 30% to 70%, 30% to 80%,
30% to 90%, 30% to 95%, 30% to 99%, or from about 40% to about 100%, or any range
in between, relative to the in vitro or in vivo proliferating cell or cell line population prior

to administration of Cpd 1 to the subject, as assessed by methods well known in the art.
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In various aspects, a method for inhibiting or reducing DHODH function as described
herein reduces the concentration of DHODH in a subject as assessed by methods well
known in the art, e.g., ELISA.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering an amount of Cpd 1 effective to
inhibit or reduce DHODH function in the subject is described herein.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces DHODH
function by about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 80%, 85%, 90%, 95 %, or 100% relative to DHODH function of Cpd 1 to the
subject, as assessed by methods well known in the art.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces DHODH
function in a range of from about 5% to about 20%, 10% to 30%, 15% to 40%, 15% to
50%, 20% 1o 30%, 20% to 40%, 20% to 50%, 30% to 60%, 30% to 70%, 30% to 80%,
30% to 90%, 30% to 95%, 30% to 99%, or from about 40% to about 100%, or any range
in between, relative to DHODH function prior to administration of Cpd 1 to the subject,

as assessed by methods well known in the art.

In various aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein reduces the concentration of
DHODH in a subject as assessed by methods well known in the art, e.g., ELISA.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering an amount of Cpd 1 effective to
inhibit proliferation or reduce an in vitro or in vivo proliferating cell or cell line population

in the subject is described herein.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic

cancer in a subject in need thereof as described herein inhibits proliferation or reduces
an in vitro or in vivo proliferating cell or cell line population in the subject by about 5%,
10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 80%, 85%, 90%,
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95 %, or 100% relative to proliferation or in vitro or in vivo proliferating cell or cell line
population in the subject prior to administration of Cpd 1 to the subject, as assessed by

methods well known in the art.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits proliferation or reduces
an in vitro or in vivo proliferating cell or cell line population in the subject in a range of
from about 5% to about 20%, 10% to 30%, 15% to 40%, 15% to 50%, 20% to 30%,
20% to 40%, 20% to 50%, 30% to 60%, 30% to 70%, 30% to 80%, 30% to 90%, 30% to
95%, 30% to 99%, or from about 40% to about 100%, or any range in between, relative
to proliferation or in vitro or in vivo proliferating cell or cell line population in the subject
prior to administration of Cpd 1 to the subject, as assessed by methods well known in
the art.

In various aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits proliferation or reduces
an in vitro or in vivo proliferating cell or cell line population in a subject as assessed by
methods well known in the art, e.g., ELISA.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering an amount of Cpd 1 effective to
inhibit proliferation or reduce an in vitro or in vivo proliferating cell or cell line population
in the subject in combination with another therapy (e.g., one or more additional
therapies that do not comprise Cpd 1, or that comprise a different anti-proliferative
agent) to a subject in need thereof is described herein.

Such methods may involve administering Cpd 1 prior to, concurrent with, or subsequent
to administration of the additional therapy. In certain aspects, such methods have an

additive or synergistic effect.

In a specific aspect, presented herein is a method for preventing, treating or
ameliorating a hematologic cancer in a subject in need thereof comprising,
administering to a subject in need thereof an effective amount of Cpd 1 and an effective

amount of another therapy.
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Specific examples of cancers that can be prevented, treated or ameliorated in
accordance with the methods provided herein include, but are not limited to, the
following: leukemias such as but not limited to, acute leukemia, acute lymphocytic
leukemia, acute myelocytic leukemias such as myeloblastic, promyelocytic,
myelomonocytic, monocytic, erythroleukemia leukemias and myclodysplastic syndrome,
chronic leukemias such as but not limited to, chronic myclocytic (granulocytic) leukemia,
chronic lymphocytic leukemia, hairy cell leukemia; polycythemia vera; plasma cell
leukemia and MDS.

In certain aspects, cancers that can be prevented, treated or ameliorated in accordance
with the methods provided herein are selected from acute myeloid leukemia, acute
lymphocytic leukemia, and MDS.

In one aspect, presented herein is a method for preventing, treating or ameliorating a
hematologic cancer, comprising: (a) administering to a subject in need thereof one or
more doses of Cpd 1 or a pharmaceutical composition thereof; and (b) monitoring the
concentration of certain biomarkers, before and/or after step (a).

In a specific aspect, the monitoring step (b) is carried out before and/or after a certain
number of doses (e.g., 1, 2, 4, 6, 8,10, 12, 14, 15, or 29 doses, or more doses; 2t0 4, 2
to 8, 2 to 20 or 2 to 30 doses) or a certain time period (e.g., 1, 2, 3, 4, 5, 6, or 7 days; or
1,2,3,4,5,10, 15, 20, 30, 40, 45, 48, or 50 weeks) of administering Cpd 1 or a
pharmaceutical composition thereof.

In a specific aspect, one or more of these monitoring parameters are detected prior to
administration of Cpd 1 or pharmaceutical composition thereof to the subject.

In a specific aspect, a decrease in the proliferation of an in vitro or in vivo proliferating
cell or cell line population following administration of Cpd 1 or a pharmaceutical
composition thereof indicates that the course of treatment is effective for preventing,
treating or ameliorating the hematologic cancer.

a specific aspect, a change in the proliferation of an in vitro or in vivo proliferating cell or
cell line population following administration of Cpd 1 or a pharmaceutical composition

thereof may indicate that the dosage, frequency and/or length of administration of Cpd 1
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or a pharmaceutical composition thereof may be adjusted (e.g., increased, reduced or

maintained).

In a specific aspect, the concentration of certain biomarkers in biological specimens of a
subject is monitored before, during and/or after a course of treatment for a hematologic

cancer involving the administration of Cpd 1 or a pharmaceutical composition thereof to

the subject.

The dosage, frequency and/or length of administration of Cpd 1 or a pharmaceutical
composition thereof to a subject might be modified as a result of the proliferation of an
in vitro or in vivo proliferating cell or cell line population. Alternatively, the changes in
these monitoring parameters (e.g., concentration of certain biomarkers) might indicate
that the course of treatment involving the administration of the Cpd 1 or a
pharmaceutical composition thereof is effective in preventing, treating or ameliorating

the hematologic cancer.

The concentration of certain biomarkers in a subject may be detected by any technique
known to one of skill in the art. In certain aspects, the method for detecting the
concentration of certain biomarkers of a subject comprises obtaining a biological sample
(e.g., tissue or fluid sample) from the subject and detecting the concentration of the
biomarkers in the biological sample (e.g., from plasma, serum, cerebral spinal fluid,
urine, or any other biofluids), that has been subjected to certain types of treatment (e.g.,
centrifugation), and detection by use of immunological techniques, such as ELISA.

In a specific aspect, an ELISA assay, as described herein, may be used to detect the
concentration of the biomarkers in a biological sample (e.g., from plasma, serum,
cerebral spinal fluid, urine, or any other biofluids) that has been subjected to certain
types of treatment (e.g., centrifugation). Other techniques known in the art that may be
used to detect the concentration of the biomarkers in a biological sample include

multiplex or proteomic assays.

In specific aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein alleviate or manage one, two or more symptoms associated with
the hematologic cancer. Alleviating or managing one, two or more symptoms of the
hematologic cancer may be used as a clinical endpoint for efficacy of Cpd 1 or a
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pharmaceutical composition thereof for preventing, treating or ameliorating the
hematologic cancer. In some aspects, the methods for preventing, treating or
ameliorating the hematologic cancer provided herein reduce the duration and/or severity
of one or more symptoms associated with the hematologic cancer.

In some aspects, the methods for preventing, treating or ameliorating the hematologic
cancer provided herein inhibit the onset, progression and/or recurrence of one or more
symptoms associated with the hematologic cancer. In some aspects, the methods for
treating the hematologic cancer provided herein reduce the number of symptoms

associated with the hematologic cancer.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering an amount of Cpd 1 or a
pharmaceutical composition thereof effective to inhibit or reduce the function of DHODH

and IDH in the subject is described herein.

In a specific aspect, the subject is diagnosed with a hematologic cancer capable of
being treated by inhibiting or reducing the function of DHODH and IDH in the subject.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and IDH in the subject by about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 80%, 85%, 90%, 95%, or 100% relative to the function of
DHODH and IDH prior to administration of Cpd 1 or a pharmaceutical composition

thereof to the subject, as assessed by methods well known in the art.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and IDH in the subject in a range of from about 5% to about 20%, 10% to
30%, 15% 10 40%, 15% to 50%, 20% to 30%, 20% to 40%, 20% to 50%, 30% to 60%,
30% to 70%, 30% to 80%, 30% to 90%, 30% to 95%, 30% to 99%, or from about 40%
to about 100%, or any range in between, relative to the function of DHODH and IDH
prior to administration of Cpd 1 or a pharmaceutical composition thereof, as assessed

by methods well known in the art.
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In various aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and IDH in a subject as assessed by methods well known in the art, e.g.,
ELISA.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering an amount of Cpd 1 or a
pharmaceutical composition thereof effective to inhibit or reduce the function of DHODH
and wild-type IDH or mutant IDH in the subject is described herein.

In another specific aspect, the subject is diagnosed with a hematologic cancer capable
of being treated by inhibiting or reducing the function of DHODH and wild-type IDH or
mutant IDH in the subject.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH or mutant IDH in the subject by about 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 80%, 85%, 90%, 95%, or
100% relative to the function of DHODH and wild-type IDH1, wild-type IDH2, mutant
IDH1 or mutant IDH2 prior to administration of Cpd 1 or a pharmaceutical composition
thereof, as assessed by methods well known in the art.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH or mutant IDH in the subject in a range of from about 5%
to about 20%, 10% to 30%, 15% to 40%, 15% to 50%, 20% to 30%, 20% to 40%, 20%
to 50%, 30% to 60%, 30% to 70%, 30% to 80%, 30% to 90%, 30% to 95%, 30% to
99%, or from about 40% to about 100%, or any range in between, relative to the
function of DHODH and wild-type IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2
prior to administration of Cpd 1 or a pharmaceutical composition thereof, as assessed
by methods well known in the art.

In various aspects, a method for preventing, treating or ameliorating a hematologic

cancer in a subject in need thereof as described herein inhibits or reduces the function
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of DHODH and wild-type IDH or mutant IDH in a subject as assessed by methods well
known in the art, e.g., ELISA.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering an amount of Cpd 1 or a
pharmaceutical composition thereof effective to inhibit or reduce the function of DHODH
and wild-type IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2 in the subject is
described herein.

In a more specific aspect, the subject is diagnosed with a hematologic cancer capable
of being treated by inhibiting or reducing the function of DHODH and wild-type IDH1,
wild-type IDH2, mutant IDH1 or mutant IDH2 in the subject.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2 in the
subject by about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 80%, 85%, 90%, 95%, or 100% relative to the function of DHODH and wild-type
IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2 prior to administration of Cpd 1 or a

pharmaceutical composition thereof, as assessed by methods well known in the art.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2 in the
subject in a range of from about 5% to about 20%, 10% to 30%, 15% to 40%, 15% to
50%, 20% 1o 30%, 20% to 40%, 20% to 50%, 30% to 60%, 30% to 70%, 30% to 80%,
30% to 90%, 30% to 95%, 30% to 99%, or from about 40% to about 100%, or any range
in between, relative to the function of DHODH and wild-type IDH1, wild-type IDH2,
mutant IDH1 or mutant IDH2 prior to administration of Cpd 1 or a pharmaceutical
composition thereof, as assessed by methods well known in the art.

In various aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2 in a
subject as assessed by methods well known in the art, e.g., ELISA.
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In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering a combination product having an
amount of Cpd 1 or a pharmaceutical composition thereof in combination with an
amount of an inhibitor of IDH function or a pharmaceutical composition thereof effective

to inhibit or reduce the function of DHODH and IDH in the subject is described herein.

In a specific aspect, the subject is diagnosed with a hematologic cancer capable of
being treated by inhibiting or reducing the function of DHODH and IDH in the subject.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and IDH in the subject by about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, 80%, 85%, 90%, 95%, or 100% relative to the function of
DHODH and IDH prior to administration of the combination product having Cpd 1 or a
pharmaceutical composition thereof in combination with an amount of an inhibitor of IDH
function or a pharmaceutical composition thereof, as assessed by methods well known
in the art.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and IDH in the subject in a range of from about 5% to about 20%, 10% to
30%, 15% 10 40%, 15% to 50%, 20% to 30%, 20% to 40%, 20% to 50%, 30% to 60%,
30% to 70%, 30% to 80%, 30% to 90%, 30% to 95%, 30% to 99%, or from about 40%
to about 100%, or any range in between, relative to the function of DHODH and IDH
prior to administration of the combination product having Cpd 1 or a pharmaceutical
composition thereof in combination with an amount of an inhibitor of IDH function or a

pharmaceutical composition thereof, as assessed by methods well known in the art.

In various aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof by administering the combination product as
described herein inhibits or reduces the function of DHODH and IDH in a subject as
assessed by methods well known in the art, e.g., ELISA.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering a combination product having an
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amount of Cpd 1 or a pharmaceutical composition thereof in combination with an
amount of an inhibitor of IDH function or a pharmaceutical composition thereof effective
to inhibit or reduce the function of DHODH and wild-type IDH or mutant IDH in the
subject is described herein.

In another specific aspect, the subject is diagnosed with a hematologic cancer capable
of being treated by inhibiting or reducing the function of DHODH and wild-type IDH or
mutant IDH in the subject.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH or mutant IDH in the subject by about 5%, 10%, 15%,
20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%, 80%, 85%, 90%, 95%, or
100% relative to the function of DHODH and wild-type IDH or mutant IDH prior to
administration of the combination product having Cpd 1 or a pharmaceutical
composition thereof in combination with an amount of an inhibitor of IDH function or a

pharmaceutical composition thereof, as assessed by methods well known in the art.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH or mutant IDH in the subject in a range of from about 5%
to about 20%, 10% to 30%, 15% to 40%, 15% to 50%, 20% to 30%, 20% to 40%, 20%
to 50%, 30% to 60%, 30% to 70%, 30% to 80%, 30% to 90%, 30% to 95%, 30% to
99%, or from about 40% to about 100%, or any range in between, relative to the
function of DHODH and wild-type IDH or mutant IDH prior to administration of the
combination product having Cpd 1 or a pharmaceutical composition thereof in
combination with an amount of an inhibitor of IDH function or a pharmaceutical

composition thereof, as assessed by methods well known in the art.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering a combination product having an
amount of Cpd 1 or a pharmaceutical composition thereof in combination with an

amount of an inhibitor of IDH function or a pharmaceutical composition thereof effective
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to inhibit or reduce the function of DHODH and wild-type IDH1, wild-type IDH2, mutant
IDH1 or mutant IDH2 in the subject is described herein.

In a more specific aspect, the subject is diagnosed with a hematologic cancer capable
of being treated by inhibiting or reducing the function of DHODH and wild-type IDH1,
wild-type IDH2, mutant IDH1 or mutant IDH2 in the subject.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2 in the
subject by about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%,
65%, 80%, 85%, 90%, 95%, or 100% relative to the function of DHODH and wild-type
IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2 prior to administration of the
combination product having Cpd 1 or a pharmaceutical composition thereof in
combination with an amount of an inhibitor of IDH function or a pharmaceutical

composition thereof, as assessed by methods well known in the art.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof as described herein inhibits or reduces the function
of DHODH and wild-type IDH1, wild-type IDH2, mutant IDH1 or mutant IDH2 in the
subject in a range of from about 5% to about 20%, 10% to 30%, 15% to 40%, 15% to
50%, 20% 1o 30%, 20% to 40%, 20% to 50%, 30% to 60%, 30% to 70%, 30% to 80%,
30% to 90%, 30% to 95%, 30% to 99%, or from about 40% to about 100%, or any range
in between, relative to the function of DHODH and wild-type IDH1, wild-type IDH2,
mutant IDH1 or mutant IDH2 prior to administration of the combination product having
Cpd 1 or a pharmaceutical composition thereof in combination with an amount of an
inhibitor of IDH function or a pharmaceutical composition thereof, as assessed by

methods well known in the art.

In various aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof by administering the combination product as
described herein decreases the concentration of DHODH and IDH or certain biomarkers
in a subject as assessed by methods well known in the art, e.g., ELISA.
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In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer as described herein decreases the concentrations of one or more biomarkers in
the subject by about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%,
60%, 65%, 80%, 85%, 90%, 95%, or 100% relative to the respective concentration
observed prior to administration of the combination product having Cpd 1 or a
pharmaceutical composition thereof in combination with an amount of an inhibitor of IDH
function or a pharmaceutical composition thereof, as assessed by methods well known
in the art, e.g., ELISA.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer as described herein decreases the concentrations of one or more biomarkers in
the blood of a subject in the range of about 5% to 20%, 10% to 30%, 15% to 40%, 15%
to 50%, 20% to 30%, 20% to 40%, 20% to 50%, 30% to 60%, 30% to 70%, 30% to
80%, 30% to 90%, 30% to 95%, 30% to 99%, 30% to 100%, or any range in between,
relative to the respective concentration observed prior to administration of the
combination product having Cpd 1 or a pharmaceutical composition thereof in
combination with an amount of an inhibitor of IDH function or a pharmaceutical

composition thereof, as assessed by methods well known in the art, e.g., ELISA.

In certain aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein prolong or delay the G1/S or late G1/S phase of the cell cycle
(i.e., the period between the late resting or pre-DNA synthesis phase, and the early

DNA synthesis phase).

In some aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein reduce, ameliorate, or alleviate the severity of the hematologic

cancer and/or one or more symptoms thereof.

In other aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein reduce hospitalization (e.g., the frequency or duration of

hospitalization) of a subject diagnosed with the hematologic cancer.

In some aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein reduce hospitalization length of a subject diagnosed with the
hematologic cancer.
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In certain aspects, the methods provided herein increase the survival of a subject
diagnosed with a hematologic cancer. In specific aspects, the methods provided herein
increase the survival of a subject diagnosed with a hematologic cancer by about 6
months or more, about 7 months or more, about 8 months or more, about 9 months or

more, or about 12 months or more.

In particular aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein inhibit or reduce the progression of the hematologic cancer, or
one or more symptoms associated therewith. In specific aspects, the methods for
preventing, treating or ameliorating a hematologic cancer provided herein enhance or
improve the therapeutic effect of another therapy (e.g., an anti-cancer agent, radiation,
drug therapy, such as chemotherapy, anti-androgen therapy, or surgery). In certain
aspects, the methods for preventing, treating or ameliorating a hematologic cancer
provided herein involve the use of Cpd 1 or a pharmaceutical composition thereof as an
adjuvant therapy.

In particular aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein reduce the mortality of subjects diagnosed with the hematologic
cancer. In certain aspects, the methods for preventing, treating or ameliorating a
hematologic cancer provided herein increase the number of subjects in remission or
decrease the hospitalization rate. In other aspects, the methods for preventing, treating
or ameliorating a hematologic cancer provided herein prevent the development, onset

or progression of one or more symptoms associated with the hematologic cancer.

In particular aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein increase symptom-free survival of cancer subjects. In some
aspects, the methods for preventing, treating or ameliorating a hematologic cancer
provided herein do not cure the cancer in subjects, but prevent the progression or
worsening of the disease. In some aspects, the methods for preventing, treating or
ameliorating a hematologic cancer provided herein improve the subject’s quality of life.

In specific aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein decrease the number of CTCs in the blood of a subject by at
least about 5%, 10%, 15%, 20%, 25%, 30%, 35%, 40%, 45%, 50%, 55%, 60%, 65%,
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80%, 85%, 90%, 95%, 99%, or 100%, relative to the number of CTCs observed prior to
administration of Cpd 1 or a pharmaceutical composition thereof, as assessed by

methods well known in the art.

In particular aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein decrease the number of CTCs in the blood of a subject in the
range of about 5% to 20%, 10% to 20%, 10% to 30%, 15% to 40%, 15% to 50%, 20%
to 30%, 20% to 40%, 20% to 50%, 30% to 60%, 30% to 70%, 30% to 80%, 30% to
90%, 30% to 95%, 30% to 99%, 30% to 100%, or any range in between, relative to the
number of CTCs in the blood observed prior to the administration of Cpd 1 or a
pharmaceutical composition thereof, as assessed by methods well known in the art,
such as CellSearch immunomagnetic-capture.

In certain aspects, the methods for preventing, treating or ameliorating a hematologic
cancer provided herein increase the cancer-free survival rate of subjects diagnosed with
the cancer. In some aspects, the methods for preventing, treating or ameliorating a
hematologic cancer provided herein increase relapse-free survival. In certain aspects,
the methods for preventing, treating or ameliorating a hematologic cancer provided
herein increase the number of subjects in remission. In other aspects, the methods for
preventing, treating or ameliorating a hematologic cancer provided herein increase the
length of remission in subjects.

Treatment Population

In some aspects, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a human who has or is diagnosed with a hematologic
cancer. In other aspects, a subject treated for a hematologic cancer in accordance with
the methods provided herein is a human predisposed or susceptible to a hematologic
cancer. In some aspects, a subject treated for a hematologic cancer in accordance with
the methods provided herein is a human at risk of developing a hematologic cancer.

In one aspect, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a human infant. In another aspect, a subject treated for a
hematologic cancer in accordance with the methods provided herein is a human toddler.
In another aspect, a subject treated for a hematologic cancer in accordance with the
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methods provided herein is a human child. In another aspect, a subject treated for a
hematologic cancer in accordance with the methods provided herein is a human adult.
In another aspect, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a middle-aged human. In another aspect, a subject treated
for a hematologic cancer in accordance with the methods provided herein is an elderly

human.

In certain aspects, a subject treated for cancer in accordance with the methods provided
herein has a cancer that metastasized to other areas of the body, such as the bones,
lung and liver. In certain aspects, a subject treated for cancer in accordance with the
methods provided herein is in remission from the cancer. In some aspects, a subject
treated for cancer in accordance with the methods provided herein that has a
recurrence of the cancer. In certain aspects, a subject treated in accordance with the
methods provided herein is experiencing recurrence of one or more leukemias

associated with the hematologic cancer.

In certain aspects, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a human that is about 1 to about 5 years old, about 5 to 10
years old, about 10 to about 18 years old, about 18 to about 30 years old, about 25 to
about 35 years old, about 35 to about 45 years old, about 40 to about 55 years old,
about 50 to about 65 years old, about 60 to about 75 years old, about 70 to about 85
years old, about 80 to about 90 years old, about 90 to about 95 years old or about 95 to

about 100 years old, or any age in between.

In a specific aspect, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a human that is 18 years old or older. In a particular aspect,
a subject treated for a hematologic cancer in accordance with the methods provided
herein is a human child that is between the age of 1 year old to 18 years old. Ina
certain aspect, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a human that is between the age of 12 years old and 18
years old. In a certain aspect, the subject is a male human. In another aspect, the

subject is a female human. In one aspect, the subject is a female human that is not
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pregnant or is not breastfeeding. In one aspect, the subject is a female that is pregnant
or will/might become pregnant, or is breast feeding.

In particular aspects, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a human that is in an immunocompromised state or
immunosuppressed state. In certain aspects, a subject treated for a hematologic
cancer in accordance with the methods provided herein is a human receiving or
recovering from immunosuppressive therapy. In certain aspects, a subject treated for a
hematologic cancer in accordance with the methods provided herein is a human that
has or is at risk of getting a hematologic cancer. In certain aspects, a subject treated for
a hematologic cancer in accordance with the methods provided herein is a human who
is, will or has undergone surgery, drug therapy, such as chemotherapy, hormonal
therapy and/or radiation therapy.

In some aspects, a subject treated for a hematologic cancer in accordance with the
methods provided herein is administered Cpd 1 or a pharmaceutical composition
thereof or a pharmaceutical composition thereof, or a combination therapy before any
adverse effects or intolerance to therapies other than Cpd 1 develops. In some
aspects, a subject treated for a hematologic cancer in accordance with the methods
provided herein is a refractory subject. In certain aspects, a refractory subject is a
subject refractory to a standard therapy (e.g., surgery, radiation, anti-androgen therapy
and/or drug therapy such as chemotherapy). In certain aspects, a subject with a
hematologic cancer is refractory to a therapy when the hematologic cancer has not
significantly been eradicated and/or the one or more symptoms have not been
significantly alleviated. The determination of whether a patient is refractory can be
made either in vivo or in vitro by any method known in the art for assaying the
effectiveness of a treatment of a hematologic cancer, using art-accepted meanings of

“refractory” in such a context.

In some aspects, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a human that has proven refractory to therapies other than
treatment with Cpd 1 or a pharmaceutical composition thereof, but is no longer on these
therapies. In certain aspects, a subject treated for a hematologic cancer in accordance
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with the methods provided herein is a human already receiving one or more
conventional anti-cancer therapies, such as surgery, drug therapy such as
chemotherapy, anti-androgen therapy or radiation. Among these subjects are refractory
subjects, subjects who are too young for conventional therapies, and subjects with

recurring hematologic cancers despite treatment with existing therapies.

In some aspects, a subject treated for a hematologic cancer in accordance with the
methods provided herein is a human susceptible to adverse reactions to conventional
therapies. In some aspects, a subject treated for a hematologic cancer in accordance
with the methods provided herein is a human that has not received a therapy, e.g., drug
therapy such as chemotherapy, surgery, anti-androgen therapy or radiation therapy,
prior to the administration of Cpd 1 or a pharmaceutical composition thereof. In other
aspects, a subject treated for a hematologic cancer in accordance with the methods
provided herein is a human that has received a therapy prior to administration of Cpd 1
or a pharmaceutical composition thereof. In some aspects, a subject treated for a
hematologic cancer in accordance with the methods provided herein is a human that
has experienced adverse side effects to the prior therapy or the prior therapy was

discontinued due to unacceptable levels of toxicity to the human.

In some aspects, a subject treated for a hematologic cancer in accordance with the
methods provided herein is not, has not and/or will not receive a drug that is primarily
metabolized by CYP2D6. In particular aspects, a subject treated for a hematologic
cancer in accordance with the methods provided herein has not and will not receive a
drug that is primarily metabolized by CYP2D6 1, 2, 3 or 4 weeks before receiving Cpd 1
or a pharmaceutical composition thereof and 1, 2, 3 or 4 weeks after receiving Cpd 1 or
a pharmaceutical composition thereof. Examples of such drugs include, without
limitation, some antidepressants (e.g., tricyclic antidepressants and selective serotonin
uptake inhibitors), some antipsychotics, some beta-adrenergic receptor blockers, certain
antiviral agents and certain anti-arrhythmic agents. In specific aspects, a subject
treated for a hematologic cancer in accordance with the methods provided herein is not,
has not and/or will not receive tamoxifen. In particular aspects, a subject treated for a
hematologic cancer in accordance with the methods provided herein has not and will
not receive tamoxifen 1, 2, 3 or 4 weeks before receiving Cpd 1 or a pharmaceutical
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composition thereof and 1, 2, 3 or 4 weeks after receiving Cpd 1 or a pharmaceutical
composition thereof. In specific aspects, a subject treated for a hematologic cancer in
accordance with the methods provided herein has received tamoxifen, e.g., for 1, 2, 3 or
4 weeks before receiving Cpd 1 or a pharmaceutical composition thereof.

Dosage and Administration

In accordance with the methods for preventing, treating or ameliorating a hematologic
cancer provided herein, Cpd 1 or a pharmaceutical composition thereof can be
administered to a subject in need thereof by a variety of routes in amounts which result
in a beneficial or therapeutic effect. Cpd 1 or a pharmaceutical composition thereof may
be orally administered to a subject in need thereof in accordance with the methods for
preventing, treating or ameliorating a hematologic cancer provided herein. The oral
administration of Cpd 1 or a pharmaceutical composition thereof may facilitate subjects
in need of such treatment complying with a regimen for taking Cpd 1 or a
pharmaceutical composition thereof. Thus, in a specific aspect, Cpd 1 or a
pharmaceutical composition thereof is administered orally to a subject in need thereof.
In another aspect, Cpd 1 or a pharmaceutical composition thereof provided herein can

be administered orally, with or without food or water.

Other routes of administration include, but are not limited to, intravenous, intradermal,
intrathecal, intramuscular, subcutaneous, intranasal, inhalation, transdermal, topical,
transmucosal, intracranial, epidural and intra-synovial. In one aspect, Cpd 1 or a
pharmaceutical composition thereof is administered systemically (e.g., parenterally) to a
subject in need thereof. In one aspect, Cpd 1 or a pharmaceutical composition thereof
is administered via a route that permits Cpd 1 or a pharmaceutical composition thereof
to cross the blood-brain barrier (e.g., orally).

Evaluation has indicated that Cpd 1 penetrates the blood-brain barrier. Table 4
provides brain tissue plasma concentration ratios determined by whole-body
autoradiography at specified times after a single oral administration of *C-Cpd 1 to rats
(50 mg/kg).
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Table 4. Blood-Brain Barrier Penetration

6 Hours 12 Hours | 24 Hours | 48 Hours 72 Hours
M F M F M F M F M F
Cerebellum | 155|123 |1.85|285(1.74 159|121 |1.17 |NA |2.04
Cerebrum 1652122 1752791189157 |1.35 |[1.68 | NA |1.56

Tissue

Medulla 160|142 | 1.98|3.82|1.83|1.69|1.20 |2.01 | NA |1.88
Olfactory

lobe 142138 |1.35(245|123|1.13(/0.97 | NA |NA |3.33
Pituitary

gland 406|427 |3.22|548|2.72/2.33|0.89 |3.68| NA |1.58

Spinalcord | 1.14 1089 |1.24(1.92|1.75|1.60|1.43 |1.60|1.84|2.75

In accordance with the methods for preventing, treating or ameliorating a hematologic
cancer provided herein that involve administration of Cpd 1 or a pharmaceutical
composition thereof in combination with one or more additional therapies, Cpd 1 or a
pharmaceutical composition thereof and one or more additional therapies may be
administered by the same route or a different route of administration.

The dosage and frequency of administration of Cpd 1 or a pharmaceutical composition
thereof is administered to a subject in need thereof in accordance with the methods for
preventing, treating or ameliorating a hematologic cancer provided herein will be
efficacious while minimizing any side effects. The exact dosage and frequency of
administration of Cpd 1 or a pharmaceutical composition thereof can be determined by
a practitioner, in light of factors related to the subject that requires treatment.

Factors which may be taken into account include the severity of the disease state,
general health of the subject, age, weight, and gender of the subject, diet, time and
frequency of administration, drug combination(s), reaction sensitivities, and
tolerance/response to therapy. The dosage and frequency of administration of Cpd 1 or
a pharmaceutical composition thereof may be adjusted over time to provide an effective
amount of Cpd 1 or a pharmaceutical composition thereof or to maintain the desired
effect.

As described herein, the methods for preventing, treating or ameliorating a hematologic

cancer in a subject in need thereof presented herein comprises, administering to the
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subject an effective amount of Cpd 1 or a pharmaceutical composition thereof, wherein
the effective amount is an initial dose, then a loading dose followed by a maintenance
dose thereafter.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises, administering to the subject an effective amount of
Cpd 1 or a pharmaceutical composition thereof, wherein the effective amount is a
loading dose followed by a maintenance dose thereafter.

In a specific aspect, the effective amount is an initial dose administered to the subject

for one day once per day.

In a specific aspect, the effective amount is a loading dose administered to the subject

for seven days once or twice per day.

In a specific aspect, the effective amount is a loading dose administered to the subject

for seven days once per day.

In a specific aspect, the effective amount is a maintenance dose administered to the

subject once per day.

In another aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject wherein the effective
amount is an initial dose, then a loading dose followed by a maintenance dose, wherein
the dose is selected from a dose in a range of from about 1 mg to about 200 mg, from
about 1 mg to about 210 mg, from about 1 mg to about 190 mg, from about 1 mg to
about 180 mg, from about 1 mg to about 170 mg, from about 1 mg to about 160 mg,
from about 1 mg to about 150 mg, from about 1 mg to about 140 mg, from about 1 mg
to about 130 mg, from about 1 mg to about 120 mg, from about 1 mg to about 110 mg,
from about 1 mg to about 100 mg, from about 1 mg to about 90 mg, from about 1 mg to
about 80 mg, from about 1 mg to about 70 mg, from about 1 mg to about 60 mg, from
about 1 mg to about 50 mg, from about 1 mg to about 40 mg, from about 1 mg to about
30 mg, from about 1 mg to about 20 mg, from about 1 mg to about 10 mg, from about

10 mg to about 200 mg, from about 20 mg to about 200 mg, from about 30 mg to about
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200 mg, from about 40 mg to about 200 mg, from about 50 mg to about 200 mg, from
about 60 mg to about 200 mg, from about 70 mg to about 200 mg, from about 80 mg to
about 200 mg, from about 90 mg to about 200 mg, from about 100 mg to about 200 mg,
from about 110 mg to about 200 mg, from about 120 mg to about 200 mg, from about
130 mg to about 200 mg, from about 140 mg to about 200 mg, from about 150 mg to
about 200 mg, from about 160 mg to about 200 mg, from about 170 mg to about 200
mg, from about 180 mg to about 200 mg, from about 190 mg to about 200 mg, from
about 200 mg to about 210 mg, from about 10 mg to about 200 mg, from about 10 mg
to about 190 mg, from about 10 mg to about 180 mg, from about 10 mg to about 170
mg, from about 10 mg to about 160 mg, from about 10 mg to about 150 mg, from about
10 mg to about 140 mg, from about 10 mg to about 130 mg, from about 10 mg to about
120 mg, from about 10 mg to about 110 mg, from about 10 mg to about 100 mg, from
about 10 mg to about 90 mg, from about 10 mg to about 80 mg, from about 10 mg to
about 70 mg, from about 10 mg to about 60 mg, from about 10 mg to about 50 mg, from
about 10 mg to about 40 mg, from about 10 mg to about 30 mg, from about 10 mg to
about 20 mg, from about 20 mg to about 200 mg, from about 20 mg to about 190 mg,
from about 20 mg to about 180 mg, from about 20 mg to about 170 mg, from about 20
mg to about 160 mg, from about 20 mg to about 150 mg, from about 20 mg to about
140 mg, from about 20 mg to about 130 mg, from about 20 mg to about 120 mg, from
about 20 mg to about 120 mg, from about 20 mg to about 100 mg, from about 20 mg to
about 90 mg, from about 20 mg to about 80 mg, from about 20 mg to about 70 mg, from
about 20 mg to about 60 mg, from about 20 mg to about 50 mg, from about 20 mg to
about 40 mg, from about 20 mg to about 30 mg, from about 30 mg to about 40 mg, from
about 30 mg to about 50 mg, from about 30 mg to about 60 mg, from about 30 mg to
about 70 mg, from about 40 mg to about 50 mg, from about 40 mg to about 60 mg, from
about 40 mg to about 70 mg, from about 50 mg to about 60 mg, from about 50 mg to
about 70 mg, from about 60 mg to about 70 mg, from about 90 mg to about 210 mg,
from about 90 mg to about 200 mg, from about 90 mg to about 190 mg, from about 90
mg to about 180 mg, from about 90 mg to about 170 mg, from about 90 mg to about
160 mg, from about 90 mg to about 150 mg, from about 90 mg to about 140 mg, from
about 90 mg to about 130 mg, from about 90 mg to about 120 mg, from about 90 mg to
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about 110 mg, from about 100 mg to about 210 mg, from about 100 mg to about 200
mg, from about 100 mg to about 190 mg, from about 100 mg to about 180 mg, from
about 100 mg to about 170 mg, from about 100 mg to about 160 mg, from about 100
mg to about 150 mg, from about 100 mg to about 140 mg, from about 100 mg to about
130 mg, from about 100 mg to about 120 mg, from about 100 mg to about 110 mg, from
about 110 mg to about 210 mg, from about 120 mg to about 210 mg, from about 130
mg to about 210 mg, from about 140 mg to about 210 mg, from about 150 mg to about
210 mg, from about 160 mg to about 210 mg, from about 170 mg to about 210 mg, from
about 180 mg to about 210 mg, from about 190 mg to about 210 mg, from about 1 mg
to about 110 mg, from about 1 mg to about 100 mg, from about 1 mg to about 90 mg,
from about 1 mg to about 80 mg, from about 1 mg to about 70 mg, from about 1 mg to
about 60 mg, from about 1 mg to about 50 mg, from about 1 mg to about 40 mg, from
about 1 mg to about 30 mg, from about 1 mg to about 20 mg, from about 1 mg to about
10 mg, from about 10 mg to about 110 mg, from about 10 mg to about 100 mg, from
about 10 mg to about 90 mg, from about 10 mg to about 80 mg, from about 10 mg to
about 70 mg, from about 10 mg to about 60 mg, from about 10 mg to about 50 mg, from
about 10 mg to about 40 mg, from about 10 mg to about 30 mg, from about 10 mg to
about 20 mg, and the like, or any range in between, administered orally once or twice
per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject wherein the effective
amount is a dose selected from a dose in a range of from about 1 mg to about 200 mg,
from about 1 mg to about 210 mg, from about 1 mg to about 190 mg, from about 1 mg
to about 180 mg, from about 1 mg to about 170 mg, from about 1 mg to about 160 mg,
from about 1 mg to about 150 mg, from about 1 mg to about 140 mg, from about 1 mg
to about 130 mg, from about 1 mg to about 120 mg, from about 1 mg to about 110 mg,
from about 1 mg to about 100 mg, from about 1 mg to about 90 mg, from about 1 mg to
about 80 mg, from about 1 mg to about 70 mg, from about 1 mg to about 60 mg, from
about 1 mg to about 50 mg, from about 1 mg to about 40 mg, from about 1 mg to about
30 mg, from about 1 mg to about 20 mg, from about 1 mg to about 10 mg, from about
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10 mg to about 200 mg, from about 20 mg to about 200 mg, from about 30 mg to about
200 mg, from about 40 mg to about 200 mg, from about 50 mg to about 200 mg, from
about 60 mg to about 200 mg, from about 70 mg to about 200 mg, from about 80 mg to
about 200 mg, from about 90 mg to about 200 mg, from about 100 mg to about 200 mg,
from about 110 mg to about 200 mg, from about 120 mg to about 200 mg, from about
130 mg to about 200 mg, from about 140 mg to about 200 mg, from about 150 mg to
about 200 mg, from about 160 mg to about 200 mg, from about 170 mg to about 200
mg, from about 180 mg to about 200 mg, from about 190 mg to about 200 mg, from
about 200 mg to about 210 mg, and the like, or any range in between, administered

orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dose selected from a dose in a range of from about 10 mg to about 200 mg,
from about 10 mg to about 190 mg, from about 10 mg to about 180 mg, from about 10
mg to about 170 mg, from about 10 mg to about 160 mg, from about 10 mg to about
150 mg, from about 10 mg to about 140 mg, from about 10 mg to about 130 mg, from
about 10 mg to about 120 mg, from about 10 mg to about 110 mg, from about 10 mg to
about 100 mg, from about 10 mg to about 90 mg, from about 10 mg to about 80 mg,
from about 10 mg to about 70 mg, from about 10 mg to about 60 mg, from about 10 mg
to about 50 mg, from about 10 mg to about 40 mg, from about 10 mg to about 30 mg,
from about 10 mg to about 20 mg, from about 20 mg to about 200 mg, from about 20
mg to about 190 mg, from about 20 mg to about 180 mg, from about 20 mg to about
170 mg, from about 20 mg to about 160 mg, from about 20 mg to about 150 mg, from
about 20 mg to about 140 mg, from about 20 mg to about 130 mg, from about 20 mg to
about 120 mg, from about 20 mg to about 120 mg, from about 20 mg to about 100 mg,
from about 20 mg to about 90 mg, from about 20 mg to about 80 mg, from about 20 mg
to about 70 mg, from about 20 mg to about 60 mg, from about 20 mg to about 50 mg,
from about 20 mg to about 40 mg, from about 20 mg to about 30 mg, and the like, or
any range in between, administered orally once or twice per day.
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In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is an initial dose selected from a dose in a range of from about 30 mg to about
40 mg, from about 30 mg to about 50 mg, from about 30 mg to about 60 mg, from about
30 mg to about 70 mg, from about 40 mg to about 50 mg, from about 40 mg to about 60
mg, from about 40 mg to about 70 mg, from about 50 mg to about 60 mg, from about 50
mg to about 70 mg, from about 60 mg to about 70 mg, and the like, or any range in

between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is an initial dose selected from a dose in a range of from about 40 mg to about
50 mg, from about 40 mg to about 60 mg, from about 50 mg to about 60 mg, from about
50 mg to about 70 mg, and the like, or any range in between, administered orally once

or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is an initial dose selected from a dose in a range of from about 40 mg to about

60 mg, and the like, or any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective

amount is an initial dose of about 50 mg administered orally once per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a loading dose selected from a dose in a range of from about 90 mg to about
210 mg, from about 90 mg to about 200 mg, from about 90 mg to about 190 mg, from
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about 90 mg to about 180 mg, from about 90 mg to about 170 mg, from about 90 mg to
about 160 mg, from about 90 mg to about 150 mg, from about 90 mg to about 140 mg,
from about 90 mg to about 130 mg, from about 90 mg to about 120 mg, from about 90
mg to about 110 mg, from about 100 mg to about 210 mg, from about 100 mg to about
200 mg, from about 100 mg to about 190 mg, from about 100 mg to about 180 mg, from
about 100 mg to about 170 mg, from about 100 mg to about 160 mg, from about 100
mg to about 150 mg, from about 100 mg to about 140 mg, from about 100 mg to about
130 mg, from about 100 mg to about 120 mg, from about 100 mg to about 110 mg, from
about 110 mg to about 210 mg, from about 120 mg to about 210 mg, from about 130
mg to about 210 mg, from about 140 mg to about 210 mg, from about 150 mg to about
210 mg, from about 160 mg to about 210 mg, from about 170 mg to about 210 mg, from
about 180 mg to about 210 mg, from about 190 mg to about 210 mg, and the like, or

any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a loading dose selected from a dose in a range of from about 90 mg to about
210 mg, from about 90 mg to about 200 mg, from about 90 mg to about 190 mg, from
about 100 mg to about 210 mg, from about 100 mg to about 200 mg, from about 100
mg to about 190 mg, from about 110 mg to about 210 mg, from about 120 mg to about
210 mg, and the like, or any range in between, administered orally once or twice per
day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a loading dose in a range of from about 100 mg to about 200 mg, and the

like, or any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic

cancer in a subject in need thereof comprises the administration of an effective amount

42



WO 2019/028171 PCT/US2018/044862

of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a loading dose of about 100 mg administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose selected from a dose in a range of from about 1 mg to
about 110 mg, from about 1 mg to about 100 mg, from about 1 mg to about 90 mg, from
about 1 mg to about 80 mg, from about 1 mg to about 70 mg, from about 1 mg to about
60 mg, from about 1 mg to about 50 mg, from about 1 mg to about 40 mg, from about 1
mg to about 30 mg, from about 1 mg to about 20 mg, from about 1 mg to about 10 mg,
from about 10 mg to about 110 mg, from about 10 mg to about 100 mg, from about 10
mg to about 90 mg, from about 10 mg to about 80 mg, from about 10 mg to about 70
mg, from about 10 mg to about 60 mg, from about 10 mg to about 50 mg, from about 10
mg to about 40 mg, from about 10 mg to about 30 mg, from about 10 mg to about 20

mg, and the like, or any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose selected from a dose in a range of from about 1 mg to
about 110 mg, from about 1 mg to about 100 mg, from about 1 mg to about 90 mg, from
about 10 mg to about 110 mg, from about 10 mg to about 100 mg, from about 10 mg to
about 90 mg, and the like, or any range in between, administered orally once or twice
per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose selected from a dose in a range of from about 1 mg to
about 100 mg, from about 10 mg to about 100 mg, and the like, or any range in
between, administered orally once or twice per day.

43



WO 2019/028171 PCT/US2018/044862

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose selected from a dose in a range of from about 1 mg to
about 100 mg, and the like, or any range in between, administered orally once or twice
per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose selected from a dose in a range of from about 10 mg to
about 100 mg, and the like, or any range in between, administered orally once or twice
per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose of about 50 mg administered orally once or twice per

day.

In another aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is an initial dose, then a loading dose followed by a maintenance dose, wherein
the dose is selected from a dose in a range of from about 4 mg to about 84 mg, from
about 4 mg to about 80 mg, from about 4 mg to about 76 mg, from about 4 mg to about
72 mg, from about 4 mg to about 68 mg, from about 4 mg to about 64 mg, from about 4
mg to about 60 mg, from about 4 mg to about 56 mg, from about 4 mg to about 52 mg,
from about 4 mg to about 48 mg, from about 4 mg to about 44 mg, from about 4 mg to
about 40 mg, from about 4 mg to about 36 mg, from about 4 mg to about 32 mg, from
about 4 mg to about 28 mg, from about 4 mg to about 24 mg, from about 4 mg to about
20 mg, from about 4 mg to about 16 mg, from about 4 mg to about 12 mg, from about 4
mg to about 8 mg, from about 8 mg to about 80 mg, from about 12 mg to about 80 mg,
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from about 16 mg to about 80 mg, from about 20 mg to about 80 mg, from about 24 mg
to about 80 mg, from about 28 mg to about 80 mg, from about 32 mg to about 80 mg,
from about 36 mg to about 80 mg, from about 40 mg to about 80 mg, from about 44 mg
to about 80 mg, from about 48 mg to about 80 mg, from about 52 mg to about 80 mg,
from about 56 mg to about 80 mg, from about 60 mg to about 80 mg, from about 64 mg
to about 80 mg, from about 68 mg to about 80 mg, from about 72 mg to about 80 mg,
from about 76 mg to about 80 mg, from about 8 mg to about 84 mg, from about 12 mg
to about 84 mg, from about 16 mg to about 84 mg, from about 20 mg to about 84 mg,
from about 24 mg to about 84 mg, from about 28 mg to about 84 mg, from about 32 mg
to about 84 mg, from about 36 mg to about 84 mg, from about 40 mg to about 84 mg,
from about 44 mg to about 84 mg, from about 48 mg to about 84 mg, from about 52 mg
to about 84 mg, from about 56 mg to about 84 mg, from about 60 mg to about 84 mg,
from about 64 mg to about 84 mg, from about 68 mg to about 84 mg, from about 72 mg
to about 84 mg, from about 76 mg to about 84 mg, from about 12 mg to about 16 mg,
from about 12 mg to about 20 mg, from about 12 mg to about 24 mg, from about 12 mg
to about 28 mg, from about 12 mg to about 28 mg, from about 16 mg to about 20 mg,
from about 16 mg to about 24 mg, from about 20 mg to about 24 mg, from about 20 mg
to about 28 mg, from about 24 mg to about 28 mg, from about 32 mg to about 88 mg,
32 mg to about 84 mg, from about 32 mg to about 80 mg, from about 32 mg to about 76
mg, from about 32 mg to about 72 mg, from about 32 mg to about 68 mg, from about 32
mg to about 64 mg, from about 32 mg to about 60 mg, from about 32 mg to about 56
mg, from about 32 mg to about 52 mg, from about 32 mg to about 48 mg, from about 32
mg to about 44 mg, from about 32 mg to about 40 mg, from about 32 mg to about 36
mg, from about 36 mg to about 88 mg, from about 36 mg to about 84 mg, from about 36
mg to about 80 mg, from about 36 mg to about 76 mg, from about 36 mg to about 72
mg, from about 36 mg to about 68 mg, from about 36 mg to about 64 mg, from about 36
mg to about 60 mg, from about 36 mg to about 56 mg, from about 36 mg to about 52
mg, from about 36 mg to about 48 mg, from about 36 mg to about 44 mg, from about 36
mg to about 40 mg, from about 40 mg to about 88 mg, 40 mg to about 84 mg, from
about 40 mg to about 80 mg, from about 40 mg to about 76 mg, from about 40 mg to
about 72 mg, from about 40 mg to about 68 mg, from about 40 mg to about 64 mg, from
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about 40 mg to about 60 mg, from about 40 mg to about 56 mg, from about 40 mg to
about 52 mg, from about 40 mg to about 48 mg, from about 40 mg to about 44 mg, from
about 44 mg to about 88 mg, from about 48 mg to about 88 mg, from about 52 mg to
about 88 mg, from about 56 mg to about 88 mg, from about 60 mg to about 88 mg, from
about 64 mg to about 88 mg, from about 68 mg to about 88 mg, from about 72 mg to
about 88 mg, from about 76 mg to about 88 mg, from about 80 mg to about 88 mg, from
about 84 mg to about 88 mg, from about 44 mg to about 84 mg, from about 48 mg to
about 84 mg, from about 52 mg to about 84 mg, from about 56 mg to about 84 mg, from
about 60 mg to about 84 mg, from about 64 mg to about 84 mg, from about 68 mg to
about 84 mg, from about 72 mg to about 84 mg, from about 76 mg to about 84 mg, from
about 80 mg to about 84 mg, from about 44 mg to about 80 mg, from about 48 mg to
about 80 mg, from about 52 mg to about 80 mg, from about 56 mg to about 80 mg, from
about 60 mg to about 80 mg, from about 64 mg to about 80 mg, from about 68 mg to
about 80 mg, from about 72 mg to about 80 mg, from about 76 mg to about 80 mg, from
about 84 mg to about 80 mg, from about 4 mg to about 48 mg, from about 4 mg to
about 44 mg, from about 4 mg to about 40 mg, from about 4 mg to about 36 mg, from
about 4 mg to about 32 mg, from about 4 mg to about 28 mg, from about 4 mg to about
24 mg, from about 4 mg to about 20 mg, from about 4 mg to about 16 mg, from about 4
mg to about 12 mg, from about 4 mg to about 8 mg, from about 8 mg to about 48 mg,
from about 8 mg to about 44 mg, from about 8 mg to about 40 mg, from about 8 mg to
about 36 mg, from about 8 mg to about 32 mg, from about 8 mg to about 28 mg, from
about 8 mg to about 24 mg, from about 8 mg to about 20 mg, from about 8 mg to about
16 mg, from about 8 mg to about 12 mg, from about 12 mg to about 48 mg, from about
12 mg to about 44 mg, from about 12 mg to about 40 mg, from about 12 mg to about 36
mg, from about 12 mg to about 32 mg, from about 12 mg to about 28 mg, from about 12
mg to about 24 mg, from about 12 mg to about 20 mg, from about 12 mg to about 16
mg, from about 16 mg to about 48 mg, from about 20 mg to about 48 mg, from about 24
mg to about 48 mg, from about 26 mg to about 48 mg, from about 30 mg to about 48
mg, from about 34 mg to about 48 mg, from about 38 mg to about 48 mg, from about 40
mg to about 48 mg, from about 44 mg to about 48 mg, from about 16 mg to about 44
mg, from about 20 mg to about 44 mg, from about 24 mg to about 44 mg, from about 26
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mg to about 44 mg, from about 30 mg to about 44 mg, from about 34 mg to about 44
mg, from about 38 mg to about 44 mg, from about 40 mg to about 44 mg, from about 16
mg to about 40 mg, from about 20 mg to about 40 mg, from about 24 mg to about 40
mg, from about 26 mg to about 40 mg, from about 30 mg to about 40 mg, from about 34
mg to about 40 mg, from about 38 mg to about 40 mg, and the like, or any range in
between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dose selected from a dose in a range of from about 4 mg to about 84 mg,
from about 4 mg to about 80 mg, from about 4 mg to about 76 mg, from about 4 mg to
about 72 mg, from about 4 mg to about 68 mg, from about 4 mg to about 64 mg, from
about 4 mg to about 60 mg, from about 4 mg to about 56 mg, from about 4 mg to about
52 mg, from about 4 mg to about 48 mg, from about 4 mg to about 44 mg, from about 4
mg to about 40 mg, from about 4 mg to about 36 mg, from about 4 mg to about 32 mg,
from about 4 mg to about 28 mg, from about 4 mg to about 24 mg, from about 4 mg to
about 20 mg, from about 4 mg to about 16 mg, from about 4 mg to about 12 mg, from
about 4 mg to about 8 mg, from about 8 mg to about 80 mg, from about 12 mg to about
80 mg, from about 16 mg to about 80 mg, from about 20 mg to about 80 mg, from about
24 mg to about 80 mg, from about 28 mg to about 80 mg, from about 32 mg to about 80
mg, from about 36 mg to about 80 mg, from about 40 mg to about 80 mg, from about 44
mg to about 80 mg, from about 48 mg to about 80 mg, from about 52 mg to about 80
mg, from about 56 mg to about 80 mg, from about 60 mg to about 80 mg, from about 64
mg to about 80 mg, from about 68 mg to about 80 mg, from about 72 mg to about 80
mg, from about 76 mg to about 80 mg, from about 8 mg to about 84 mg, from about 12
mg to about 84 mg, from about 16 mg to about 84 mg, from about 20 mg to about 84
mg, from about 24 mg to about 84 mg, from about 28 mg to about 84 mg, from about 32
mg to about 84 mg, from about 36 mg to about 84 mg, from about 40 mg to about 84
mg, from about 44 mg to about 84 mg, from about 48 mg to about 84 mg, from about 52
mg to about 84 mg, from about 56 mg to about 84 mg, from about 60 mg to about 84
mg, from about 64 mg to about 84 mg, from about 68 mg to about 84 mg, from about 72

47



WO 2019/028171 PCT/US2018/044862

mg to about 84 mg, from about 76 mg to about 84 mg, and the like, or any range in
between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is an initial dose selected from a dose in a range of from about 12 mg to about
16 mg, from about 12 mg to about 20 mg, from about 12 mg to about 24 mg, from about
12 mg to about 28 mg, from about 12 mg to about 28 mg, from about 16 mg to about 20
mg, from about 16 mg to about 24 mg, from about 20 mg to about 24 mg, from about 20
mg to about 28 mg, from about 24 mg to about 28 mg, and the like, or any range in
between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is an initial dose selected from a dose in a range of from about 16 mg to about
20 mg, from about 16 mg to about 24 mg, from about 20 mg to about 24 mg, and the

like, or any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective

amount is an initial dose of about 20 mg administered orally once per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a loading dose selected from a dose in a range of from about 32 mg to about
88 mg, 32 mg to about 84 mg, from about 32 mg to about 80 mg, from about 32 mg to
about 76 mg, from about 32 mg to about 72 mg, from about 32 mg to about 68 mg, from
about 32 mg to about 64 mg, from about 32 mg to about 60 mg, from about 32 mg to
about 56 mg, from about 32 mg to about 52 mg, from about 32 mg to about 48 mg, from
about 32 mg to about 44 mg, from about 32 mg to about 40 mg, from about 32 mg to
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about 36 mg, from about 36 mg to about 88 mg, from about 36 mg to about 84 mg, from
about 36 mg to about 80 mg, from about 36 mg to about 76 mg, from about 36 mg to
about 72 mg, from about 36 mg to about 68 mg, from about 36 mg to about 64 mg, from
about 36 mg to about 60 mg, from about 36 mg to about 56 mg, from about 36 mg to
about 52 mg, from about 36 mg to about 48 mg, from about 36 mg to about 44 mg, from
about 36 mg to about 40 mg, from about 40 mg to about 88 mg, 40 mg to about 84 mg,
from about 40 mg to about 80 mg, from about 40 mg to about 76 mg, from about 40 mg
to about 72 mg, from about 40 mg to about 68 mg, from about 40 mg to about 64 mg,
from about 40 mg to about 60 mg, from about 40 mg to about 56 mg, from about 40 mg
to about 52 mg, from about 40 mg to about 48 mg, from about 40 mg to about 44 mg,
from about 44 mg to about 88 mg, from about 48 mg to about 88 mg, from about 52 mg
to about 88 mg, from about 56 mg to about 88 mg, from about 60 mg to about 88 mg,
from about 64 mg to about 88 mg, from about 68 mg to about 88 mg, from about 72 mg
to about 88 mg, from about 76 mg to about 88 mg, from about 80 mg to about 88 mg,
from about 84 mg to about 88 mg, from about 44 mg to about 84 mg, from about 48 mg
to about 84 mg, from about 52 mg to about 84 mg, from about 56 mg to about 84 mg,
from about 60 mg to about 84 mg, from about 64 mg to about 84 mg, from about 68 mg
to about 84 mg, from about 72 mg to about 84 mg, from about 76 mg to about 84 mg,
from about 80 mg to about 84 mg, from about 44 mg to about 80 mg, from about 48 mg
to about 80 mg, from about 52 mg to about 80 mg, from about 56 mg to about 80 mg,
from about 60 mg to about 80 mg, from about 64 mg to about 80 mg, from about 68 mg
to about 80 mg, from about 72 mg to about 80 mg, from about 76 mg to about 80 mg,
from about 84 mg to about 80 mg, and the like, or any range in between, administered

orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a loading dose selected from a dose in a range of from about 36 mg to about
88 mg, from about 36 mg to about 84 mg, from about 36 mg to about 80 mg, from about
36 mg to about 76 mg, from about 36 mg to about 72 mg, from about 40 mg to about 88
mg, 40 mg to about 84 mg, from about 40 mg to about 80 mg, from about 40 mg to
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about 76 mg, from about 40 mg to about 72 mg, from about 44 mg to about 88 mg, from
about 48 mg to about 88 mg, from about 44 mg to about 84 mg, from about 48 mg to
about 84 mg, from about 44 mg to about 80 mg, from about 48 mg to about 80 mg, and
the like, or any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a loading dose selected from a dose in a range of from about 36 mg to about
84 mg, from about 36 mg to about 80 mg, from about 36 mg to about 76 mg, 40 mg to
about 84 mg, from about 40 mg to about 80 mg, from about 40 mg to about 76 mg, from
about 44 mg to about 80 mg, from about 48 mg to about 80 mg, and the like, or any
range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a loading dose in a range of from about 40 mg to about 80 mg, and the like,

or any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective

amount is a loading dose of about 40 mg administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective

amount is a loading dose of about 40 mg administered orally once per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose selected from a dose in a range of from about 4 mg to

about 48 mg, from about 4 mg to about 44 mg, from about 4 mg to about 40 mg, from
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about 4 mg to about 36 mg, from about 4 mg to about 32 mg, from about 4 mg to about
28 mg, from about 4 mg to about 24 mg, from about 4 mg to about 20 mg, from about 4
mg to about 16 mg, from about 4 mg to about 12 mg, from about 4 mg to about 8 mg,
from about 8 mg to about 48 mg, from about 8 mg to about 44 mg, from about 8 mg to
about 40 mg, from about 8 mg to about 36 mg, from about 8 mg to about 32 mg, from
about 8 mg to about 28 mg, from about 8 mg to about 24 mg, from about 8 mg to about
20 mg, from about 8 mg to about 16 mg, from about 8 mg to about 12 mg, from about
12 mg to about 48 mg, from about 12 mg to about 44 mg, from about 12 mg to about 40
mg, from about 12 mg to about 36 mg, from about 12 mg to about 32 mg, from about 12
mg to about 28 mg, from about 12 mg to about 24 mg, from about 12 mg to about 20
mg, from about 12 mg to about 16 mg, from about 16 mg to about 48 mg, from about 20
mg to about 48 mg, from about 24 mg to about 48 mg, from about 26 mg to about 48
mg, from about 30 mg to about 48 mg, from about 34 mg to about 48 mg, from about 38
mg to about 48 mg, from about 40 mg to about 48 mg, from about 44 mg to about 48
mg, from about 16 mg to about 44 mg, from about 20 mg to about 44 mg, from about 24
mg to about 44 mg, from about 26 mg to about 44 mg, from about 30 mg to about 44
mg, from about 34 mg to about 44 mg, from about 38 mg to about 44 mg, from about 40
mg to about 44 mg, from about 16 mg to about 40 mg, from about 20 mg to about 40
mg, from about 24 mg to about 40 mg, from about 26 mg to about 40 mg, from about 30
mg to about 40 mg, from about 34 mg to about 40 mg, from about 38 mg to about 40

mg, and the like, or any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose selected from a dose in a range of from about 4 mg to
about 48 mg, from about 4 mg to about 44 mg, from about 4 mg to about 40 mg, from
about 4 mg to about 36 mg, from about 4 mg to about 32 mg, from about 8 mg to about
48 mg, from about 8 mg to about 44 mg, from about 8 mg to about 40 mg, from about 8
mg to about 36 mg, from about 8 mg to about 32 mg, and the like, or any range in
between, administered orally once or twice per day.
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In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose selected from a dose in a range of from about 4 mg to
about 48 mg, from about 4 mg to about 44 mg, from about 4 mg to about 40 mg, from
about 4 mg to about 36 mg, from about 4 mg to about 32 mg, from about 8 mg to about
48 mg, from about 8 mg to about 44 mg, from about 8 mg to about 40 mg, from about 8
mg to about 36 mg, from about 8 mg to about 32 mg, and the like, or any range in

between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose in a range of from about 4 mg to about 40 mg, and the
like, or any range in between, administered orally once or twice per day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose of about 20 mg, administered orally once or twice per

day.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a maintenance dose of about 20 mg, administered orally once per day.

In some aspects, a method for preventing, treating or ameliorating a hematologic cancer
in a subject in need thereof comprises the administration of an effective amount of

Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that is expressed as mg per meter squared (mg/m?2). The mg/m? for
Cpd 1 may be determined, for example, by multiplying a conversion factor for an animal
by an animal dose in mg per kilogram (mg/kg) to obtain the dose in mg/m? for human
dose equivalent. For regulatory purposes, the following conversion factors may be
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used: Mouse = 3, Hamster = 4.1, Rat = 6, Guinea Pig = 7.7. (based on Freireich et al.,
Cancer Chemother. Rep. 50(4):219-244 (1966)). The height and weight of a human
may be used to calculate a human body surface area applying Boyd's Formula of Body
Surface Area. In specific aspects, a method for preventing, treating or ameliorating a
hematologic cancer in a subject in need thereof comprises the administration of an
effective amount of Cpd 1 or a pharmaceutical composition thereof to the subject,
wherein the effective amount is an amount in the range of from about 0.1 mg/m? to

about 1000 mg/m2, or any range in between.

In one aspect, a method for preventing, treating or ameliorating a hematologic cancer in
a subject in need thereof comprises the administration of an effective amount of Cpd 1
or a pharmaceutical composition thereof to the subject, wherein the effective amount is
a dosage that achieves a target mean plasma concentration of Cpd 1 in a subject with a
hematologic cancer or an animal model (e.g., an animal model with a pre-established

hematologic cancer).

In another aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 in a 24 hour
period in a range of from approximately 4 ug-hr/mL to approximately 44 pg-hr/mL, from
approximately 8 pg-hr/mL to approximately 44 ug-hr/mL, from approximately 12
Mg-hr/mL to approximately 44 pg-hr/mL, from approximately 16 pg-hr/mL to
approximately 44 pg-hr/mL, from approximately 20 pg-hr/mL to approximately 44
Mg-hr/mL, from approximately 24 pg-hr/mL to approximately 44 ug-hr/mL, from
approximately 28 pg-hr/mL to approximately 44 ug-hr/mL, from approximately 32
Mg-hr/mL to approximately 44 pg-hr/mL, from approximately 36 pg-hr/mL to
approximately 44 pg-hr/mL, from approximately 40 pg-hr/mL to approximately 44
Mg-hr/mL, from approximately 4 pg-hr/mL to approximately 40 pg-hr/mL, from
approximately 8 pg-hr/mL to approximately 40 ug-hr/mL, from approximately 12
Mg-hr/mL to approximately 40 pg-hr/mL, from approximately 16 pg-hr/mL to
approximately 40 pg-hr/mL, from approximately 20 pg-hr/mL to approximately 40
Mg-hr/mL, from approximately 24 pg-hr/mL to approximately 40 ug-hr/mL, from
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approximately 28 pg-hr/mL to approximately 40 ug-hr/mL, from approximately 32
Mg-hr/mL to approximately 40 pg-hr/mL, from approximately 36 pg-hr/mL to
approximately 40 pg-hr/mL, from approximately 4 pg-hr/mL to approximately

36 ug-hr/mL, from approximately 8 ug-hr/mL to approximately 36 pg-hr/mL, from
approximately 12 pg-hr/mL to approximately 36 ug-hr/mL, from approximately

16 pg-hr/mL to approximately 36 pg-hr/mL, from approximately 20 pg-hr/mL to
approximately 36 pg-hr/mL, from approximately 24 ug-hr/mL to approximately

36 pg-hr/mL, from approximately 28 ug-hr/mL to approximately 36 ug-hr/mL, from
approximately 32 pg-hr/mL to approximately 36 ug-hr/mL, from approximately

4 ug-hr/mL to approximately 32 ug-hr/mL, from approximately 4 ug-hr/mL to
approximately 28 pg-hr/mL, from approximately 4 pg-hr/mL to approximately

24 ug-hr/mL, from approximately 4 ug-hr/mL to approximately 20 pg-hr/mL, from
approximately 4 ug-hr/mL to approximately 16 pg-hr/mL, from approximately 4 ug-hr/mL
to approximately 12 pg-hr/mL, from approximately 4 ug-hr/mL to approximately 8
Mg-hr/mL, from approximately 8 pg-hr/mL to approximately 32 pg-hr/mL, from
approximately 8 ug-hr/mL to approximately 28 ug-hr/mL, from approximately 8 ug-hr/mL
to approximately 24 ug-hr/mL, from approximately 8 ug-hr/mL to approximately

20 pg-hr/mL, from approximately 8 pg-hr/mL to approximately 16 pg-hr/mL, from
approximately 8 pg-hr/mL to approximately 12 ug-hr/mL, from approximately

12 pg-hr/mL to approximately 32 ug-hr/mL, from approximately 12 pg-hr/mL to
approximately 28 pg-hr/mL, from approximately 12 pg-hr/mL to approximately

24 ug-hr/mL, from approximately 12 pg-hr/mL to approximately 20 ug-hr/mL, from
approximately 12 pg-hr/mL to approximately 16 pg-hr/mL, and the like, or any range in
between, in a subject with the hematologic cancer or an animal model (e.g., an animal

model with a pre-established hematologic cancer).

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 in a 24 hour
period in a range of from approximately 4 ug-hr/mL to approximately 44 pg-hr/mL, from
approximately 8 pg-hr/mL to approximately 44 ug-hr/mL, from approximately 12
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Mg-hr/mL to approximately 44 pg-hr/mL, from approximately 16 pg-hr/mL to
approximately 44 pg-hr/mL, from approximately 20 pg-hr/mL to approximately 44
Mg-hr/mL, from approximately 24 pg-hr/mL to approximately 44 ug-hr/mL, from
approximately 28 pg-hr/mL to approximately 44 ug-hr/mL, from approximately 32
Mg-hr/mL to approximately 44 pg-hr/mL, from approximately 36 pg-hr/mL to
approximately 44 pg-hr/mL, from approximately 40 pg-hr/mL to approximately 44
Mg-hr/mL, and the like, or any range in between, in a subject with the hematologic
cancer or an animal model (e.g., an animal model with a pre-established hematologic

cancer).

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 in a 24 hour
period in a range of from approximately 4 ug-hr/mL to approximately 40 pg-hr/mL, from
approximately 8 pg-hr/mL to approximately 40 ug-hr/mL, from approximately 12
Mg-hr/mL to approximately 40 pg-hr/mL, from approximately 16 pg-hr/mL to
approximately 40 pg-hr/mL, from approximately 20 pg-hr/mL to approximately 40
Mg-hr/mL, from approximately 24 pg-hr/mL to approximately 40 ug-hr/mL, from
approximately 28 pg-hr/mL to approximately 40 ug-hr/mL, from approximately 32
Mg-hr/mL to approximately 40 ug-hr/mL, from approximately 36 ug-hr/mL to
approximately 40 pug-hr/mL, and the like, or any range in between, in a subject with the
hematologic cancer or an animal model (e.g., an animal model with a pre-established
hematologic cancer).

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 in a 24 hour
period in a range of from approximately 4 pg-hr/mL to approximately 36 pg-hr/mL, from
approximately 8 pg-hr/mL to approximately 36 ug-hr/mL, from approximately 12
Mg-hr/mL to approximately 36 pg-hr/mL, from approximately 16 pg-hr/mL to
approximately 36 pg-hr/mL, from approximately 20 pg-hr/mL to approximately 36
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Mg-hr/mL, from approximately 24 pg-hr/mL to approximately 36 ug-hr/mL, from
approximately 28 pg-hr/mL to approximately 36 ug-hr/mL, from approximately 32
Mg-hr/mL to approximately 36 pg-hr/mL, and the like, or any range in between, in a
subject with the hematologic cancer or an animal model (e.g., an animal model with a

pre-established hematologic cancer).

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 in a 24 hour
period in a range of from approximately 4 ug-hr/mL to approximately 32 pg-hr/mL, from
approximately 4 pg-hr/mL to approximately 28 ug-hr/mL, from approximately 4 ug-hr/mL
to approximately 24 ug-hr/mL, from approximately 4 ug-hr/mL to approximately

20 ug-hr/mL, from approximately 4 ug-hr/mL to approximately 16 pg-hr/mL, from
approximately 4 pg-hr/mL to approximately 12 ug-hr/mL, from approximately 4 ug-hr/mL
to approximately 8 pg-hr/mL, and the like, or any range in between, in a subject with the
hematologic cancer or an animal model (e.g., an animal model with a pre-established

hematologic cancer).

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 in a 24 hour
period in a range of from approximately 8 ug-hr/mL to approximately 32 pg-hr/mL, from
approximately 8 ug-hr/mL to approximately 28 ug-hr/mL, from approximately 8 ug-hr/mL
to approximately 24 ug-hr/mL, from approximately 8 ug-hr/mL to approximately

20 ug-hr/mL, from approximately 8 ug-hr/mL to approximately 16 pg-hr/mL, from
approximately 8 ug-hr/mL to approximately 12 pg-hr/mL, and the like, or any range in
between, in a subject with the hematologic cancer or an animal model (e.g., an animal

model with a pre-established hematologic cancer).

In a specific aspect, a method for preventing, treating or ameliorating a hematologic

cancer in a subject in need thereof comprises the administration of an effective amount
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of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 in a 24 hour
period in a range of from approximately 12 ug-hr/mL to approximately 32 pg-hr/mL, from
approximately 12 pg-hr/mL to approximately 28 ug-hr/mL, from approximately 12
Mg-hr/mL to approximately 24 ug-hr/mL, from approximately 12 pg-hr/mL to
approximately 20 pg-hr/mL, from approximately 12 ug-hr/mL to approximately 16
Mg-hr/mL, and the like, or any range in between, in a subject with the hematologic
cancer or an animal model (e.g., an animal model with a pre-established hematologic

cancer).

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 in a 24 hour
period in a range of from approximately 4 ug-hr/mL to approximately 20 pg-hr/mL, and
the like, or any range in between, in a subject with the hematologic cancer or an animal
model (e.g., an animal model with a pre-established hematologic cancer).

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 of

approximately 4 ug-hr/mL in a 24 hour period.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 of
approximately 6 pug-hr/mL in a 24 hour period.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount

of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
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amount is a dosage that achieves a mean plasma concentration of Cpd 1 of
approximately 8 pug-hr/mL in a 24 hour period.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 of
approximately 10 pg-hr/mL in a 24 hour period.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 of
approximately 12 pg-hr/mL in a 24 hour period.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 of

approximately 14 ug-hr/mL in a 24 hour period.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 of
approximately 16 pg-hr/mL in a 24 hour period.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 of
approximately 18 pg-hr/mL in a 24 hour period.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic

cancer in a subject in need thereof comprises the administration of an effective amount
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of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a mean plasma concentration of Cpd 1 of
approximately 20 pg-hr/mL in a 24 hour period.

To achieve such plasma concentrations, an initial dose, then a loading dose followed by
a maintenance dose of Cpd 1 or a pharmaceutical composition thereof may be
administered. In certain aspects, subsequent doses of Cpd 1 or a pharmaceutical
composition thereof may be adjusted accordingly based on the mean plasma
concentrations of Cpd 1 achieved with initial doses of Cpd 1 or a pharmaceutical

composition thereof administered to the subject.

In a specific aspect, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, the effective amount
may be adjusted based on the mean Area Under the Curve (AUC) in a 24 hour period
(AUCo-24), wherein a mean AUCo-24 <8 pg-hr/mL will allow a dose increase of up to
about 100% of the initial dose administered; wherein a mean AUCo-24 between =8 and
<14 pg-hr/mL will allow a dose increase of up to about 50% of the initial dose
administered, wherein a mean AUCo-24 214 and <16 ug-hr/mL will allow a dose increase
of up to about 33% of the initial dose administered, wherein a mean AUCo-24 216 and
<18 pg-hr/mLwill allow a dose increase of up to about 25% of the initial dose
administered.

In specific aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves a reduced target mean plasma concentration of one
or more biomarkers in a subject with the hematologic cancer or an animal model (e.g., a

hematologic cancer animal model).

In particular aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of an effective amount
of Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount is a dosage that achieves the desired tissue to mean plasma concentration

59



WO 2019/028171 PCT/US2018/044862

ratios of Cpd 1 or a pharmaceutical composition thereof as determined, e.g., by any
imaging techniques known in the art such as whole-body autoradiography, in a subject
with the hematologic cancer or an animal model (such as an animal model with a pre-

established hematologic cancer).

In some aspects, a method for preventing, treating or ameliorating a hematologic cancer
in a subject in need thereof comprises the administration of an effective amount of

Cpd 1 or a pharmaceutical composition thereof to the subject, wherein the effective
amount may or may not be the same for each dose. In particular aspects, a first (i.e.,
initial) dose of Cpd 1 or a pharmaceutical composition thereof is administered to a
subject in need thereof for a first period of time, followed by a second (i.e., loading)
dose of Cpd 1 or a pharmaceutical composition thereof is administered to the subject for
a second period of time and, subsequently, a third (i.e., maintenance) dose of Cpd 1 or
a pharmaceutical composition thereof is administered to the subject for a second period
of time. The first dose may be more than the second dose, or the first dose may be less
than the second dose. In similar fashion, the third dose of Cpd 1 or a pharmaceutical
composition thereof may be more or less than the second dose and more or less than

the first dose.

In some aspects, the dosage amounts described herein refer to total amounts
administered; that is, if more than one Compound is administered, then, in some
aspects, the dosages correspond to the total amount administered. In a specific aspect,

oral compositions contain about 5% to about 95% of Cpd 1 by weight.

The length of time that a subject in need thereof is administered Cpd 1 or a
pharmaceutical composition thereof in accordance with a method for preventing,
treating or ameliorating a hematologic cancer in a subject in need thereof will be the
time period that is determined by cancer free survival or freedom from symptoms. In
certain aspects, a method for treating a hematologic cancer presented herein comprises
the administration of Cpd 1 or a pharmaceutical composition thereof for a period of time
until the severity and/or number of one or more symptoms associated with the

hematologic cancer decreases.

60



WO 2019/028171 PCT/US2018/044862

In some aspects, a method for preventing, treating or ameliorating a hematologic cancer
in a subject in need thereof comprises the administration of Cpd 1 or a pharmaceutical
composition thereof for up to 48 weeks. In other aspects, a method for preventing,
treating or ameliorating a hematologic cancer in a subject in need thereof comprises the
administration of Cpd 1 or a pharmaceutical composition thereof for up to 4 weeks, 8
weeks, 12 weeks, 16 weeks, 20 weeks, 24 weeks, 26 weeks (0.5 year), 52 weeks (1

year), 78 weeks (1.5 years), 104 weeks (2 years), or 130 weeks (2.5 years) or more.

In certain aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of Cpd 1 or a
pharmaceutical composition thereof for an indefinite period of time. In some aspects, a
method for treating a hematologic cancer presented herein comprises the administration
of Cpd 1 or a pharmaceutical composition thereof for a period of time followed by a
period of rest (i.e., a period wherein Cpd 1 or a pharmaceutical composition thereof is
not administered) before the administration of Cpd 1 or a pharmaceutical composition
thereof is resumed.

In specific aspects, a method for preventing, treating or ameliorating a hematologic
cancer in a subject in need thereof comprises the administration of Cpd 1 or a
pharmaceutical composition thereof in cycles, e.g., 1 week cycles, 2 week cycles, 3
week cycles, 4 week cycles, 5 week cycles, 6 week cycles, 8 week cycles, 9 week
cycles, 10 week cycles, 11 week cycles, or 12 week cycles. In such cycles, Cpd 1 or a
pharmaceutical composition thereof may be administered once, twice, three times, or

four times daily.

In specific aspects, the period of time of administration of Cpd 1 or a pharmaceutical
composition thereof may be dictated by one or more monitoring parameters, e.g.,

concentration of certain biomarkers.

In particular aspects, the period of time of administration of Cpd 1 or a pharmaceutical
composition thereof may be adjusted based on one or more monitoring parameters,

e.g., concentration of biomarkers.

In certain aspects, in accordance with a method for preventing, treating or ameliorating
a hematologic cancer in a subject in need thereof, Cpd 1 or a pharmaceutical
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composition thereof is administered to a subject in need thereof prior to, concurrently
with, or after a meal (e.g., breakfast, lunch, or dinner). In specific aspects, in
accordance with the methods for treating a hematologic cancer presented herein, Cpd 1
or a pharmaceutical composition thereof is administered to a subject in need thereof in
the morning (e.g., between 5 am and 12 pm).

In certain aspects, in accordance with a method for preventing, treating or ameliorating
a hematologic cancer in a subject in need thereof, Cpd 1 or a pharmaceutical
composition thereof is administered to a subject in need thereof at noon (i.e., 12 pm). In
particular aspects, in accordance with the methods for treating a hematologic cancer
presented herein, Cpd 1 or a pharmaceutical composition thereof is administered to a
subject in need thereof in the afternoon (e.g., between 12 pm and 5 pm), evening (e.g.,
between 5 pm and bedtime), and/or before bedtime.

In specific aspects, a dose of Cpd 1 or a pharmaceutical composition thereof is

administered to a subject once per day, twice per day, three times per day; once, twice
or three times every other day (i.e., on alternate days); once, twice or three times every
two days; once, twice or three times every three days; once, twice or three times every
four days; once, twice or three times every five days; once, twice, or three times once a

week, biweekly or monthly.

In certain aspects, a dose of Cpd 1 or a pharmaceutical composition thereof is
administered to a subject once or twice per day.

In certain aspects, a dose of Cpd 1 or a pharmaceutical composition thereof is
administered to a subject once per day.

Combination Therapies

Presented herein are combination therapies for the treatment of a hematologic cancer
which involve the administration of Cpd 1 or a pharmaceutical composition thereof in
combination with one or more additional therapies to a subject in need thereof. Ina
specific aspect, presented herein are combination therapies for the treatment of a
hematologic cancer which involve the administration of an effective amount of Cpd 1 or
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a pharmaceutical composition thereof in combination with an effective amount of

another therapy to a subject in need thereof.

As used herein, the term “in combination,” refers, in the context of the administration of
Cpd 1 or a pharmaceutical composition thereof, to the administration of Cpd 1 or a
pharmaceutical composition thereof prior to, concurrently with, or subsequent to the
administration of one or more additional therapies (e.g., agents, surgery, or radiation)
for use in treating a hematologic cancer. The use of the term “in combination” does not
restrict the order in which one or more therapeutic agents and one or more additional
therapies are administered to a subject. In specific aspects, the interval of time
between the administration of Cpd 1 or a pharmaceutical composition thereof and the
administration of one or more additional therapies may be about 1-5 minutes, 1-30
minutes, 30 minutes to 60 minutes, 1 hour, 1-2 hours, 2-6 hours, 2-12 hours, 12-24
hours, 1-2 days, 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 1 week, 2 weeks, 3
weeks, 4 weeks, 5 weeks, 6 weeks, 7 weeks, 8 weeks, 9 weeks, 10 weeks, 15 weeks,
20 weeks, 26 weeks, 52 weeks, 11-15 weeks, 15-20 weeks, 20-30 weeks, 30-40 weeks,
40-50 weeks, 1 month, 2 months, 3 months, 4 months 5 months, 6 months, 7 months, 8
months, 9 months, 10 months, 11 months, 12 months, 1 year, 2 years, or any period of
time in between. In certain aspects, Cpd 1 or a pharmaceutical composition thereof and
one or more additional therapies are administered less than 1 day, 1 week, 2 weeks, 3
weeks, 4 weeks, one month, 2 months, 3 months, 6 months, 1 year, 2 years, or 5 years

apart.

In some aspects, the combination therapies provided herein involve administering

Cpd 1 or a pharmaceutical composition thereof daily, and administering one or more
additional therapies once a week, once every 2 weeks, once every 3 weeks, once every
4 weeks, once every month, once every 2 months (e.g., approximately 8 weeks), once
every 3 months (e.g., approximately 12 weeks), or once every 4 months (e.g.,
approximately 16 weeks). In certain aspects, Cpd 1 or a pharmaceutical composition
thereof and one or more additional therapies are cyclically administered to a subject.
Cycling therapy comprises the administration of Cpd 1 or a pharmaceutical composition
thereof for a period of time, followed by the administration of one or more additional
therapies for a period of time, and repeating this sequential administration. In certain
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aspects, cycling therapy may also include a period of rest where Cpd 1 or a
pharmaceutical composition thereof or the additional therapy is not administered for a
period of time (e.g., 2 days, 3 days, 4 days, 5 days, 6 days, 7 days, 1 week, 2 weeks, 3
weeks, 4 weeks, 5 weeks, 10 weeks, 20 weeks, 1 month, 2 months, 3 months, 4
months, 5 months, 6 months, 7 months, 8 months, 9 months, 10 months, 11 months, 12
months, 2 years, or 3 years). In an aspect, the number of cycles administered is from 1
to 12 cycles, from 2 to 10 cycles, or from 2 to 8 cycles.

In some aspects, a method for preventing, treating or ameliorating a hematologic cancer
in a subject in need thereof comprises administering Cpd 1 or a pharmaceutical
composition thereof as a single agent for a period of time prior to administering Cpd 1 or
a pharmaceutical composition thereof in combination with an additional therapy. In
certain aspects, the methods for treating a hematologic cancer provided herein
comprise administering an additional therapy alone for a period of time prior to
administering Cpd 1 or a pharmaceutical composition thereof in combination with the
additional therapy.

In some aspects, the administration of Cpd 1 or a pharmaceutical composition thereof
and one or more additional therapies in accordance with the methods presented herein
have an additive effect relative the administration of Cpd 1 or a pharmaceutical
composition thereof or said one or more additional therapies alone. In some aspects,
the administration of Cpd 1 or a pharmaceutical composition thereof and one or more
additional therapies in accordance with the methods presented herein have a
synergistic effect relative to the administration of Cpd 1 or a pharmaceutical composition
thereof or said one or more additional therapies alone.

As used herein, the term “synergistic,” refers to the effect of the administration of Cpd 1
or a pharmaceutical composition thereof in combination with one or more additional
therapies (e.g., agents), which combination is more effective than the additive effects of

any two or more single therapies (e.g., agents).

In a specific aspect, a synergistic effect of a combination therapy permits the use of
lower dosages (/i.e., sub-optimal doses) of Cpd 1 or a pharmaceutical composition
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thereof or an additional therapy and/or less frequent administration of Cpd 1 or a

pharmaceutical composition thereof or an additional therapy to a subject.

In certain aspects, the ability to utilize lower dosages of Cpd 1 or a pharmaceutical
composition thereof or of an additional therapy and/or to administer Cpd 1 or a
pharmaceutical composition thereof or said additional therapy less frequently reduces
the toxicity associated with the administration of Cpd 1 or a pharmaceutical composition
thereof or of said additional therapy, respectively, to a subject without reducing the
efficacy of Cpd 1 or a pharmaceutical composition thereof or of said additional therapy,

respectively, in the treatment of a hematologic cancer.

In some aspects, a synergistic effect results in improved efficacy of Cpd 1 or a
pharmaceutical composition thereof and each of said additional therapies in treating a
hematologic cancer. In some aspects, a synergistic effect of a combination of Cpd 1 or
a pharmaceutical composition thereof and one or more additional therapies avoids or
reduces adverse or unwanted side effects associated with the use of any single therapy.

The combination of Cpd 1 or a pharmaceutical composition thereof and one or more
additional therapies can be administered to a subject in the same pharmaceutical
composition. Alternatively, Cpd 1 or a pharmaceutical composition thereof and one or
more additional therapies can be administered concurrently to a subject in separate
pharmaceutical compositions. Cpd 1 or a pharmaceutical composition thereof and one
or more additional therapies can be administered sequentially to a subject in separate
pharmaceutical compositions. Cpd 1 or a pharmaceutical composition thereof and one
or more additional therapies may also be administered to a subject by the same or

different routes of administration.

The combination therapies provided herein involve administering to a subject to in need
thereof Cpd 1 or a pharmaceutical composition thereof in combination with
conventional, or known, therapies for treating a hematologic cancer. Other therapies for
a hematologic cancer or a condition associated therewith are aimed at controlling or
relieving one or more symptoms. Accordingly, in some aspects, the combination

therapies provided herein involve administering to a subject to in need thereof a pain
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reliever, or other therapies aimed at alleviating or controlling one or more symptoms

associated with a hematologic cancer or a condition associated therewith.

Specific examples of anti-cancer agents that may be used in combination with Cpd 1 or
a pharmaceutical composition thereof for treating a hematologic cancer include: a
hormonal agent (e.g., aromatase inhibitor, selective estrogen receptor modulator
(SERM), and estrogen receptor antagonist), chemotherapeutic agent (e.g., microtubule
dissembly blocker, antimetabolite, topisomerase inhibitor, and DNA crosslinker or
damaging agent), anti-angiogenic agent (e.g., VEGF antagonist, receptor antagonist,
integrin antagonist, vascular targeting agent (VTA)/vascular disrupting agent (VDA)),

radiation therapy, and conventional surgery.

Non-limiting examples of hormonal agents that may be used in combination with Cpd 1
or a pharmaceutical composition thereof for treating a hematologic cancer include
aromatase inhibitors, SERMs, and estrogen receptor antagonists. Hormonal agents
that are aromatase inhibitors may be steroidal or nonsteroidal. Non-limiting examples of
nonsteroidal hormonal agents include letrozole, anastrozole, aminoglutethimide,
fadrozole, and vorozole. Non-limiting examples of steroidal hormonal agents include
aromasin (exemestane), formestane, and testolactone. Non-limiting examples of
hormonal agents that are SERMSs include tamoxifen (branded/marketed as Nolvadex®),
afimoxifene, arzoxifene, bazedoxifene, clomifene, femarelle, lasofoxifene, ormeloxifene,
raloxifene, and toremifene. Non-limiting examples of hormonal agents that are estrogen
receptor antagonists include fulvestrant. Other hormonal agents include but are not

limited to abiraterone and lonaprisan.

Non-limiting examples of chemotherapeutic agents that may be used in combination
with Cpd 1 or a pharmaceutical composition thereof for treating cancer include
microtubule disasssembly blocker, antimetabolite, topisomerase inhibitor, and DNA
crosslinker or damaging agent. Chemotherapeutic agents that are microtubule
dissemby blockers include, but are not limited to, taxenes (e.g., paclitaxel
(branded/marketed as TAXOL®), docetaxel, abraxane, larotaxel, ortataxel, and
tesetaxel); epothilones (e.g., ixabepilone); and vinca alkaloids (e.g., vinorelbine,

vinblastine, vindesine, and vincristine (branded/marketed as ONCOVIN®)).
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Chemotherapeutic agents that are antimetabolites include, but are not limited to, folate
anitmetabolites (e.g., methotrexate, aminopterin, pemetrexed, raltitrexed); purine
antimetabolites (e.g., cladribine, clofarabine, fludarabine, mercaptopurine, pentostatin,
thioguanine); pyrimidine antimetabolites (e.g., 5-fluorouracil, capcitabine, gemcitabine
(GEMZAR®), cytarabine, decitabine, floxuridine, tegafur); and deoxyribonucleotide
antimetabolites (e.g., hydroxyurea).

Chemotherapeutic agents that are topoisomerase inhibitors include, but are not limited
to, class | (camptotheca) topoisomerase inhibitors (e.g., topotecan (branded/marketed
as HYCAMTIN®) irinotecan, rubitecan, and belotecan); class Il (podophyllum)
topoisomerase inhibitors (e.g., etoposide or VP-16, and teniposide); anthracyclines
(e.g., doxorubicin, epirubicin, Doxil, aclarubicin, amrubicin, daunorubicin, idarubicin,
pirarubicin, valrubicin, and zorubicin); and anthracenediones (e.g., mitoxantrone, and

pixantrone).

Chemotherapeutic agents that are DNA crosslinkers (or DNA damaging agents) include,
but are not limited to, alkylating agents (e.g., cyclophosphamide, mechlorethamine,
ifosfamide (branded/marketed as IFEX®), trofosfamide, chlorambucil, melphalan,
prednimustine, bendamustine, uramustine, estramustine, carmustine
(branded/marketed as BiICNU®), lomustine, semustine, fotemustine, nimustine,
ranimustine, streptozocin, busulfan, mannosulfan, treosulfan, carboquone, N,N'N'-
triethylenethiophosphoramide, triaziquone, triethylenemelamine); alkylating-like agents
(e.g., carboplatin (branded/marketed as PARAPLATIN®), cisplatin, oxaliplatin,
nedaplatin, triplatin tetranitrate, satraplatin, picoplatin); nonclassical DNA crosslinkers
(e.g., procarbazine, dacarbazine, temozolomide (branded/marketed as TEMODAR®),
altretamine, mitobronitol); and intercalating agents (e.g., actinomycin, bleomycin,

mitomycin, and plicamycin).

Non-limiting examples of anti-angiogenic agents that may be used in combination with
Cpd 1 or a pharmaceutical composition thereof for treating a hematologic cancer
include VEGF antagonists, receptor antagonists, integrin antagonists (e.g., vitaxin,
cilengitide, and S247), and VTAs/VDAs (e.g., fosbretabulin). VEGF antagonists include,
but are not to, anti-VEGF antibodies (e.g., bevacizumab (branded/marketed as
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AVASTIN®) and ranibizumab (branded/marketed as LUCENTIS®)), VEGF traps (e.g.,
aflibercept), VEGF antisense or siRNA or miRNA, and aptamers (e.g., pegaptanib
(branded/marketed as MACUGEN®)). Anti-angiogenic agents that are receptor
antagonists include, but are not limited to, antibodies (e.g., ramucirumab) and kinase
inhibitors (e.g., sunitinib, sorafenib, cediranib, panzopanib, vandetanib, axitinib, and AG-
013958) such as tyrosine kinase inhibitors. Other non-limiting examples of anti-
angiogenic agents include ATN-224, anecortave acetate (branded/marketed as
RETAANE®), microtubule depolymerization inhibitor such as combretastatin A4 prodrug,

and protein or protein fragment such as collagen 18 (endostatin).

Non-limiting examples of other therapies that may be administered to a subject in
combination with Cpd 1 or a pharmaceutical composition thereof for treating a

hematologic cancer include:

(1) a statin such as lovostatin (e.g., branded/marketed as MEVACOR®);

(2)  an mTOR inhibitor such as sirolimus which is also known as Rapamycin (e.g.,
branded/marketed as RAPAMUNE®), temsirolimus (e.g., branded/marketed as
TORISEL®), evorolimus (e.g., branded/marketed as AFINITOR®), and
deforolimus;

(3)  afarnesyltransferase inhibitor agent such as tipifarnib (e.g., branded/marketed as
ZARNESTRA®);

(4) an antifibrotic agent such as pirfenidone;

(5) a pegylated interferon such as PEG-interferon alfa-2b;

(6)  a CNS stimulant such as methylphenidate (branded/marketed as RITALIN®);

(7) a HER-2 antagonist such as anti-HER-2 antibody (e.g., trastuzumab) and kinase
inhibitor (e.g., lapatinib);

(8)  an IGF-1 antagonist such as an anti-IGF-1 antibody (e.g., AVE1642 and IMC-
A11) or an IGF-1 kinase inhibitor;

(9) EGFR/HER-1 antagonist such as an anti-EGFR antibody (e.g., cetuximab,
panitumamab) or EGFR kinase inhibitor (e.g., erlotinib (e.g., branded/marketed
as TARCEVA®), gefitinib);

(10) SRC antagonist such as bosutinib;

(11) cyclin dependent kinase (CDK) inhibitor such as seliciclib;
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Janus kinase 2 inhibitor such as lestaurtinib;

proteasome inhibitor such as bortezomib;

phosphodiesterase inhibitor such as anagrelide;

inosine monophosphate dehydrogenase inhibitor such as tiazofurine;
lipoxygenase inhibitor such as masoprocol;

endothelin antagonist;

retinoid receptor antagonist such as tretinoin or alitretinoin;

immune modulator such as lenalidomide, pomalidomide, or thalidomide (e.g.,
branded/marketed as THALIDOMID®);

kinase (eg, tyrosine kinase) inhibitor such as imatinib (e.g., branded/marketed as
GLEEVEC®), dasatinib, erlotinib, nilotinib, gefitinib, sorafenib, sunitinib (e.g.,
branded/marketed as SUTENT®), lapatinib, AEE788, or TG100801;
non-steroidal anti-inflammatory agent such as celecoxib (branded/marketed as
CELEBREX®);

human granulocyte colony-stimulating factor (G-CSF) such as filgrastim
(branded/marketed as NEUPOGEN®);

folinic acid or leucovorin calcium;

integrin antagonist such as an integrin a5B1-antagonist (e.g., JSM6427);
nuclear factor kappa beta (NF-kB) antagonist such as OT-551, which is also an
anti-oxidant;

hedgehog inhibitor such as CUR61414, cyclopamine, GDC-0449, or anti-
hedgehog antibody;

histone deacetylase (HDAC) inhibitor such as SAHA (also known as vorinostat
(branded/marketed as ZOLINZA®)), PCI-24781, SB939, CHR-3996, CRA-
024781, ITF2357, JNJ-26481585, or PCI-24781;

retinoid such as isotretinoin (e.g., branded/marketed as ACCUTANE®);
hepatocyte growth factor/scatter factor (HGF/SF) antagonist such as HGF/SF
monoclonal antibody (e.g., AMG 102);

synthetic chemical such as antineoplaston;

anti-diabetic such as rosiglitazone maleate (e.g., branded/marketed as
AVANDIA®);
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(32) antimalarial and amebicidal drug such as chloroquine (e.g., branded/marketed as
ARALEN®);

(33) synthetic bradykinin such as RMP-7;

(34) platelet-derived growth factor receptor inhibitor such as SU-101;

(35) receptor tyrosine kinase inhibitorsof Flk-1/KDR/VEGFR2, FGFR1 and PDGFR
beta such as SU5416 and SU6668;

(36) anti-inflammatory agent such as sulfasalazine (e.g., branded/marketed as
AZULFIDINE®); and

(37) TGF-beta antisense therapy.

Non-limiting examples of other therapies that may be administered to a subject in

combination with Cpd 1 or a pharmaceutical composition thereof for treating a

hematologic cancer include: a synthetic nonapeptide analog of naturally occurring

gonadotropin releasing hormone such as leuprolide acetate (branded/marketed as

LUPRON®); a nonsteroidal, anti-androgen such as flutamide (branded/marketed as

EULEXIN®) or nilutamide (branded/marketed as NILANDRON®); a non-steroidal

androgen receptor inhibitor such as bicalutamide (branded/marketed as CASODEX®);

steroid hormone such as progesterone; anti-fungal agent such as Ketoconazole

(branded/marketed as NIZORAL®); glucocorticoid such as prednisone; estramustine

phosphate sodium (branded/marketed as EMCYT®); and bisphosphonate such as

pamidronate, alendronate, and risedronate.

Additional specific examples of therapies that may be used in combination with Cpd 1 or
a pharmaceutical composition thereof for treating a hematologic cancer include, but are
not limited to, agents associated with cancer immunotherapy (e.g., cytokines,

interleukins, and cancer vaccines).

Specific examples of agents alleviating side-effects associated with a hematologic
cancer that can be used as therapies in combination with Cpd 1 or a pharmaceutical
composition thereof, include, but are not limited to: antiemetics, e.g., Ondansetron
hydrochloride (branded/marketed as Zofran®), Granisetron hydrochloride
(branded/marketed as Kytril®), Lorazepam (branded/marketed as Ativan®) and

Dexamethasone (branded/marketed as Decadron®).
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In certain aspects, combination therapies provided herein for treating a hematologic
cancer comprise administering Cpd 1 or a pharmaceutical composition thereof in
combination with one or more agents used to treat and/or manage a side effect, such
as, bleeding (usually transient, low-grade epistaxis), arterial and venous thrombosis,
hypertension, delayed wound healing, asymptomatic proteinuria, nasal septal
perforation, reversible posterior leukoencephalopathy syndrome in association with
hypertension, light-headedness, ataxia, headache, hoarseness, nausea, vomiting,
diarrhea, rash, subungual hemorrhage, myelodysplastic syndromes, myelosuppression,

fatigue, hypothyroidism, QT interval prolongation, or heart failure.

In certain aspects, Cpd 1 or a pharmaceutical composition thereof is not used in
combination with a drug that is primarily metabolized by CYP2D6 (such as an
antidepressant (e.g, a atricyclic antidepressant, a selective serotonin reuptake inhibitor,
and the like), an antipsychotic, a beta-adrenergic receptor blocker, or certain types of
anti-arrhythmics) to treat a hematologic cancer.

Kits

Provided herein is a pharmaceutical pack or kit comprising one or more containers filled
with Cpd 1 or a pharmaceutical composition thereof. Additionally, one or more other
therapies useful for the treatment of a hematologic cancer, or other relevant agents can
also be included in the pharmaceutical pack or kit. Also provided herein is a
pharmaceutical pack or kit comprising one or more containers filled with one or more of
the ingredients of the pharmaceutical compositions described herein. Optionally
associated with such kits can be a notice in the form prescribed by a governmental
agency regulating the manufacture, use or sale of pharmaceuticals or biological
products, which notice reflects approval by the agency of manufacture, use or sale for

human administration.
Examples

General Methods. All culture media and supplement agents were purchased from
(Gibco BRL, Invitrogen). Tumor cell lines purchased from ATCC were maintained in
DMEM (adherent cells) or RPMI-1640 (suspension cells) containing 1g/L glucose,
supplemented with 10% fetal bovine serum (FBS), penicillin (50 IU/mL), and
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streptomycin (50 pg/mL). Cells were cultured at 37°C in a humidified atmosphere
containing 5% COz and 21% Oz in air (normoxia). For hypoxic exposure, cells were
placed in a hypoxia incubator (NAPCO 8000 WJ) with a mixture of gas consisting of 1%
02, 5% CO2, and 94% N2. All primary cells were purchased from AliCells, Inc and
cultured in RPMI-1640 (for peripheral blood mononuclear cells, PBMC) or DMEM (for
adherent cells) supplemented with 10% FBS, penicillin (50 IU/mL), and streptomycin (50
pg/mL).

Western Blot Analysis. Cells were treated with test compounds for 24 to 48 hours as
indicated in the Results section. Subsequently, the conditioned medium was harvested
by mixing with equal volume of 2x SDS-PAGE sample buffer (Bio-Rad). Whole-cell
extracts were obtained by lysing cells either directly in 1x SDS-PAGE sample buffer
(Bio-Rad) or in M-PER lysis buffer containing 150 mmol/L NaCl, 2 mmol/L EDTA and 1x
Halt protease inhibitors (Pierce, Rockford, IL). Proteins in the samples were resolved
on a Tris-glycine Criterion gel (Bio-Rad) and transferred onto a 0.45 um nitrocellulose
membrane. The membranes were then immunoblotted with specific antibodies indicated
in the Results section. Antibody (C1) specific for VEGFA was purchased from Santa
Cruz Biotechnologies, CA (1:200 dilution); Antibody specific for human B-actin was
purchased from Abcam (1:10000 dilution); Antibody specific for V5-tag was purchased
from Invitrogen (1:5000 dilution). Antibody specific for DHODH was purchased from
Proteintech (Cat#: 14877-1-AP, 1:500 dilution); and antibody specific for human
prohibitin was purchased from Thermo Scientific (Cat#: PA5-12274 and PA5-14133,
1:1000 dilution). Immunodetection was done using the corresponding secondary
antibodies conjugated with infrared dyes or horseradish peroxide. The expression levels
of proteins were detected with Odyssey (LI-COR) or using enhanced

chemiluminescence (Pierce, Rockford, IL).

Determination of ELISA ECso and Cytotoxicity CCso: All ELISAs were performed
using commercially available ELISA kits (R&D Systems) according to the
manufacturer’s instructions. The screen of 240 cell lines were performed in Crown
Bioscience (Shanghai, China). Cells were treated with Cpd 1 in a serial of doses for 72
hours and the inhibition of cell proliferation was determined using a standard assay,
CellTiter-Glo® Luminescent Cell Viability Assay (Promega, Madison, W1) that measures
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total cellular adenosine triphosphate (ATP) concentrations as an indicator of cell
viability. Data generated from ELISA or cytotoxicity studies were plotted with Prism
software, with the Y-axis typically representing the % inhibition and the X-axis
representing log compound concentration. A sigmoid dose response with a variable
slope regression curve was generated for each compound. Maximal inhibition was set
at 100% and minimal at 0%. ECso and CCso values were automatically calculated after

curve fitting using the Prism software.

Human Tumor Xenograft Studies. All studies involving animals were performed in
strict accordance with guidelines promulgated by the American Association for
Accreditation of Laboratory Animal Care with the oversight of animal use and care

committees.

Human Xenograft Model: HT1080 or MOLM-13 tumor cells in log phase growth (5-10 x
108 cells/mouse, depending on cell lines) were implanted subcutaneously in male
athymic nude mice. When the average tumor size reached the indicated size, mice were
randomly divided into groups (10-15 mice/group) and administered vehicle or test
compounds orally, once a day or twice per day as indicated. Tumor size was measured
using calipers at periodic intervals during the study and tumor volume was calculated as
L x W22, in which L represents the longest and W is the shortest diameter of the
tumors. At the end of the experiments, tumors were excised and homogenized on ice in
Tris-HCI buffer containing a cocktail of proteinase inhibitors using a Powergen
homogenizer fitted with Omni-Tip disposable/reusable probes (both from Fisher
Scientific). Intratumoral levels of growth factors and proteins were measured using
commercially available ELISA kits (R&D Systems). Protein concentrations of the
homogenates were measured (Bio-Rad protein assay kit) and intratumoral growth factor

levels normalized to the total protein concentration.

Systemic Leukemia Lethality Model: Male NOD-SCID mice were inoculated with
MOLT-4 human ALL tumor cells (1 x 107 cells in 200 uL PBS) by intravenous (IV)
injection. Eight days after tumor inoculation, mice were randomized into two groups

(10 mice per groups) and treated with either vehicle or Cpd 1 (10 mg/kg qd). The mice
were dosed and observed until moribund, at which time they were euthanized. At 2- and
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4-weeks post-inoculation, whole blood was obtained from 5 mice per group by retro-
orbital bleeding, stained with an antibody against human CD45, and the number of
CD45-positive cells was determined by FACs. Data in Figure 5b represents % of
human CD45+ from blood of each mouse; where * indicates p<0.05, one way ANOVA,

with multiple comparisons vs vehicle.

Quantification of Pyrimidine Nucleotide Synthesis Metabolites in Cpd 1 Treated
Cells. HT1080 cells in log phase growth were seeded in 10 cm dishes (4 x 1076
cells/dish) and cultured in regular DMEM supplemented with 10% fetal bovine serum
(FBS), penicillin (50 IU/mL), and streptomycin (50 pg/mL). After overnight incubation,
the culture medium was replenished with glutamine free DMEM containing 1g/L
glucose, 10% fetal bovine serum (FBS), penicillin (50 1U/mL), streptomycin (50 pug/mL)
and 1 mM "®N-glutamine (Sigma, Cat#: 490024). After culturing for the indicated time in
the presence of compounds or vehicle control (0.5% DMSO), the cells were washed
once with cold PBS (5 mL) and harvested and lysed in cold distilled H20 (0.5 mL) with -
80 °C methanol (1 mL) using a plastic cell scraper. The cell lysates were then
centrifuged at 10,000 x g for 15 minutes at 4°C, and supernatant collected for LC-

MS/MS analysis of the °N-labelled de novo pyrimidine synthesis metabolites.

LC-MS/MS Detection of Metabolites. Quantification of >N-labelled de novo pyrimidine
synthesis metabolites was carried out on an Accela pump and a PAL auto-sampler
coupled to a TSQ Quantum Ultra mass spectrometer. The mass spectrometer was
equipped with a heated electrospray ionization source operated in negative-ion mode
(Thermo Fisher Scientific, Waltham, MA). The ion spray voltage was set at 2500 V,
capillary temperature at 350 °C, vaporizer temperature at 300 °C; sheath gas pressure
at 50 units and auxiliary gas pressure at 5 units. A Thermo Fisher Scientific Hypercab
column (3 i, 50 x 2.1 mm) was used and maintained at 50 °C for metabolite separation.
Mobile phase A was 10 mM NH4HCOs in water, pH 9.4, and mobile phase B was 10
mM NH4HCOs in ACN-water (9:1). The flow rate was set at 0.50 mL/min. lon

transitions monitored were at m/z 156.0 — m/z 112.0 for >N-orotic acid, m/z 158.0 —

m/z 114.0 for 15N-dihydrorotic acid, m/z 324.0 — m/z 79.0 for ">N-ump.
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Conjugation of Cpd 1 S- and R-Enantiomer to Sephorose-6B beads. Sepharose 6B-
Cpd 1: Epoxy-activated Sepharose 6B (GE healthcare cat. # 17-0480-01, 1g) was
stirred in water (20 mL) for 2h at RT, then filtered. The wet Sepharose 6B was diluted
with pH 11 phosphate/NaOH buffer (5 mL). To a solution of 4-chlorophenyl (S)-6-
chloro-1-(4-methoxyphenyl)-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indole-2-carboxylate (1
mmole) in DMF(12 mL) at 40 °C was added Sepharose-6B in phosphate/NaOH buffer.
The reaction mixture was stirred further 24 hours at 40 °C. The Sepharose 6B-Cpd 1
product was filtered and washed with DMF (100 mL), water (100 mL), pH 4 buffer (100
mL), pH 11 buffer (100 mL), water (100 mL), and 0.5M NaCl/water. The Sepharose-6B-
Cpd 1 R-enantiomer was prepared using 4-chlorophenyl (R)-6-chloro-1-(4-
methoxyphenyl)-1,3,4,9-tetrahydro-2H-pyrido[3,4-b]indole-2-carboxylate and the
preceding reaction procedures.

Pull-down of Proteins Bound to Cpd 1-beads. Cells in log phase growth were
washed with cold PBS once and then collected by trypsin digestion. After centrifugation
at 1200 rpm for 5 minutes, the cells were re-suspended in lysis buffer (PBS + 0.5%
Triton X100 + 1x proteinase inhibitors (Halt, Roche, Cat#: 78440) and incubated on ice
for 10 minutes; supernatants were collected after passing cells through a 22-gauge
needle10 times and centrifuging at 13,000 rpm for 15 min to remove cell debris.
Subsequently, 1 mL of cell lysate solution (2 mg/mL protein) was added to each
reaction tube containing 25 uL (packed volume) Cpd 1 S-enantiomer or control R-
enantiomer beads and incubated for 2 hours at 4°C with gentle agitation on a rotator;
after three times wash with washing Buffer (1 mL) for 5 minutes each, the protein bound
with beads were eluted with indicated buffer as shown in the result section. Proteins in
the eluted samples were identified via LC-MS/MS or western blot analysis.

Mitochondria Isolated from Cultured K562 Cells as Source of DHODH for In Vitro
Enzyme Inhibition Study. Mitochondria were isolated from K562 cells in log phase
growth with a Dounce homogenizer as reported [27]. Briefly, about 2 x 10° K562 cells
were collected by centrifugation, re-suspended in 11 mL of ice-cold RSB hypo buffer (10
mM NaCl, 1.5 mM MgClz, 10 mM Tris-HCI, pH 7.5) in a 15-mL Dounce homogenizer.
After swelling for 5-10 min on ice, the swollen cells were lysed with 10 strokes of the B
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pestle. A volume of 8 mL of 2.5x MS homogenization buffer (525 mM mannitol, 175
mM sucrose, 12.5 mM Tris-HCI, 2.5 mM EDTA, pH 7.5) was immediately added to the
cell lysate and mixed to give a final concentration of 1x MS homogenization buffer. The
homogenate was centrifuged at 1300g for 5 min to remove nuclei, unlysed cells, and
large membrane fragments. The mitochondria in the supernatant were pelleted at
12,000g for 15 min and re-suspended in 1 mL 1x MS homogenization buffer for analysis

of downstream DHODH activity as described below.

In Vitro DHODH Activity Assays. The chromogen reduction assay was carried out as
previously reported [28]. DHODH activity was determined in the presence of
compounds or vehicle control using the standard colorimetric DHODH continuous assay
in which the oxidation of dihydroorotic acid (DHO) and subsequent reduction of
ubiquinone is coupled with and measured by monitoring the reduction of 2,6-
dichlorophenolindophenol (DCPIP). Briefly, full length purified recombinant human
DHODH or mitochondria isolated from K562 cells were used as enzyme sources to test
compound inhibition of DHODH activity. Enzymatic assays were conducted at 25 °C in a
reaction buffer containing HEPES buffer (100 mM, pH 8.0), 150 mM NacCl, 5% glycerol
and 0.05% Triton X-100, 200 uM L-dihydroorotate, 20 uM QD, 100 uM DCIP. The total
volume of each reaction mixture was 100 pl containing 10 nM DHODH or an amount of
isolated mitochondria yielding a similar level of DHODH activity. Compounds were
prepared as 200 x stock solutions in DMSO and the final concentration of DMSO was
0.5%. The DCIP reduction was monitored by measuring the absorbance at ODs10o nm on
a BioTek Power Wave XS2 and the enzyme reaction velocity was derived for each
reaction using the GEN5 software.

Statistical Analysis. Data are given as the mean = SD or SEM as indicated for
quantitative experiments. For statistical analysis, p-values were derived using unpaired
Student’s ttests for any study with only two groups presented. Otherwise, comparisons
of groups were performed on log-transformed data using a one way ANOVA test. All
analyses were made using GraphPad Prism Software.

In vitro Combination Assay with HL-60 cells. HL-60 cells (human promyelocytic
leukemia cells) were treated for 72 hours in the presence of Cpd 1 (DHODH inhibitor)
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and enasidenib (mutant IDH2 inhibitor IDHIFA®) alone and in combination. HL-60 cells
are reported to express the wild-type IDH2 gene/protein. Concentrations of Cpd 1 tested
included: 0, 1.4, 4.1,12.3, 37, 111, 333 and 1000 nM. Concentrations of enasidenib
were tested at: 0, 0.1, 0.3, 1.3, 6.4, 32, 160, 800, 4,000 and 20,000 nM. The
combinations were evaluated in a full checkerboard titration. The extent of proliferation
at 72 hours was determined by addition of Cell Titer Glo, and the percent inhibition
calculated as referenced to vehicle/DMSO treated HL-60 cells.

Results. At all concentrations tested, enasidenib had no significant antiproliferative
effect as single agent (see Figure 9 with Cpd 1 nil concentration). Cpd 1 at a single
agent test concentration of 111 nM had approximately 20% proliferative inhibition.
However, the combination of enasidenib with Cpd 1, each at the two highest test
concentrations of 4000:333 and 20000:1000 nM, respectively, demonstrated significant

synergistic activity.

Conclusion. An inhibitor of DHODH function such as Cpd 1 in combination with an
inhibitor of mutant IDH2 enzyme activity such as enasidenib may have utility in treating
mutant and wild-type IDH2 leukemias.

In Vitro Combination Assays with Primary Leukemia Blood Samples. Blood
samples from 11 leukemia subjects (10 AML and one ALL) were shipped overnight from
clinical investigation sites. Upon arrival, red blood cells were lysed and the remaining
cells counted and resuspended at the appropriate concentration in serum free media
supplemented with cytokines. The samples were plated in 384-well microtiter plates and
treated with the Cpd 1 S-enantiomer or R-enantiomer in triplicate. After incubation at 37
°C for 72 hours, the samples were stained with antibodies (antibody panel details
below) and evaluated using an Intellicyt iQue Plus flow cytometer. A single
concentration of Cpd 1 was tested (10 nM for cells from five AML subjects, or 20 nM for
cells from the other five AML subjects and one ALL subject). A single concentration of
enasidenib was tested (4000 nM) across cells from all 11 subjects.

Leukemia cells were quantified using the following FACS staining cell panel: DAPI,
CD33, CD34, c-kit, CD3/CD19, CD66b, CD14, CD38. Live cells were gated using
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FSC/SSC and DAPI exclusion, and then further defined by cell surface marker

expression.

Blood cells from subject 332AML harbored an oncogenic mutant IDH2 allele. Subjects
328AML, 333AML, 342AML, 347AML, and 351AML did not express an oncogenic

mutant IDH2 allele. Genotype data was not available for the other 6 subjects.
For each subject an interaction score was calculated as: Measured minus Expected.
Measured = fraction of blasts after treatment with Cpd 1 and enasidenib.

Expected = fraction of blasts after treatment with Cpd 1 multiplied by the fraction

of blasts after treatment with enasidenib as monotherapy.

Results. Table 5 summarizes the effect of Cpd 1, enasidenib, and the combination
against 11 leukemia subject samples. At 4000 nM, enasidenib did not have activity as a
monotherapy against any of the subject samples. Cpd 1 significantly reduced
proliferation in 10/11 samples (AML347 did not respond to Cpd 1). Further, the
addition of enasidenib enhanced the activity of Cpd 1 in 10/11 samples (no further
increase in inhibition was seen with the addition of enasidenib in sample 356). In some
samples, the additional of enasidenib only marginally increased the anti-proliferative
effect of Cpd 1 but in other samples a more pronounced effect was seen (for example,
in subject sample 369). All samples were from AML subjects except sample 340 from

an ALL subject. Abbreviations: ND= no data; mut = mutant; wt = wildtype

Figure 10 shows data from two representative samples, demonstrating that enasidenib
enhanced the anti-proliferative effect of Cpd 1 in an AML subject (Figure 10a) and an
ALL subject (Figure 10a).

Table 5. % Inhibition of Total Blasts; Effect of Cpd 1, enasidenib, or the Combination on

Primary Leukemia Samples

Sample ID 328 332 333 340 342 347 351 356 359 369 371
IDH2

mutational
status wt mut wt ND wt wt Wit ND ND ND ND
Cpd 1 76.6 415 70 24 91.9 -11.6 28.9 47 75.7 497 529

Enasidenib 1.7 -10.9 | -36.6 -6.5 6.4 -8.9 8.8 26.1 -241 -04 -7.2
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Combination 94.4 58 82.9 39.7 93.8 11.3 411 44 1 81.6 70.7 64.4

Interaction
Coefficient -0.17 | -0.23 | -0.24 | -0.21 -0.01 -0.33 | -0.06 0.17 | -0.12 | -0.21 -0.15

Conclusion. An inhibitor of DHODH function such as Cpd 1 in combination with an
inhibitor of mutant IDH2 function such as enasidenib has demonstrated synergistic

activity which may have utility in treating mutant and wild-type IDH2 leukemia.
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of equivalents without affecting the scope of the subject matter or aspects described
herein. It is intended that the appended claims be interpreted to include all such

equivalents.
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What is claimed is:

1. A method of use for a 4-chlorophenyl (S)-6-chloro-1-(4-methoxyphenyl)-1,3,4,9-
tetrahydro-2H-pyrido[3,4-b]indole-2-carboxylate compound or a form or pharmaceutical
composition thereof for preventing, treating or ameliorating a hematologic cancer
characterized by reduced expression of uridine salvage enzymes and dependence on de
novo pyrimidine nucleotide synthesis in a subject in need thereof comprises,
administering to the subject an effective amount of the compound, having the structure:

N_<O—<;>7CI

or a form or pharmaceutical composition thereof.
2. The method of claim 1, wherein the hematological cancer is a leukemia.

3. The method of claim 2, wherein the leukemia is selected from acute
lymphoblastic leukemia, acute myeloid leukemia, acute nonlymphocytic leukemia,
chronic lymphocytic leukemia or chronic myeloid leukemia.

4. The method of claim 1, wherein the effective amount of the compound is an initial
dose of about 50 mg administered orally once per day, then a loading dose of about 100
mg administered orally once or twice per day, followed by a maintenance dose of about
50 mg administered orally once or twice per day.

5. The method of claim 4, wherein the initial dose is administered for one day, the

loading dose is administered once or twice per day, and the maintenance dose is once

per day.
6. The method of claim 5, wherein the loading dose is administered once per day.
7. The method of claim 1, wherein the effective amount of the compound is an initial

dose of about 20 mg administered orally once per day, then a loading dose of about 40
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mg administered orally once or twice per day, followed by a maintenance dose of about
20 mg administered orally once or twice per day.

8. The method of claim 7, wherein the initial dose is administered for one day, the
loading dose is administered once or twice per day, and the maintenance dose is once

per day.
9. The method of claim 8, wherein the loading dose is administered once per day.

10.  The method of claim 1, wherein the effective amount is a dosage that achieves a
mean plasma concentration of Cpd 1 in a 24 hour period in a range of from
approximately 4 ug-hr/mL to approximately 20 pg-hr/mL, and the like, or any range in

between.

11.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 4 ug-hr/mL in a 24 hour period.

12.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 6 pg-hr/mL in a 24 hour period.

13.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 8 pg-hr/mL in a 24 hour period.

14.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 10 pg-hr/mL in a 24 hour

period.

15.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 12 pg-hr/mL in a 24 hour

period.

16.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 14 pg-hr/mL in a 24 hour

period.

17.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 16 pg-hr/mL in a 24 hour

period.
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18.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 18 pg-hr/mL in a 24 hour

period.

19.  The method of claim 10, wherein the effective amount is a dosage that achieves
a mean plasma concentration of Cpd 1 of approximately 20 pg-hr/mL in a 24 hour

period.
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Figure 11
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