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METHODS OF TREATING CANCER USING PRMTS5 INHIBITORS

CROSS-REFERENCE TO RELATED APPLICATIONS

[0001] This application claims the benefit of the priority of U.S. Provisional
Patent Application No. 62/858,076, filed June 6, 2019, and European Patent Application
No. 19193850.5, filed August 27, 2019, the disclosures of which are incorporated by

reference herein in their entireties.
FIELD OF THE INVENTION

[0002] The present invention relates to methods of treating cancers using PRMTS

inhibitors.
BACKGROUND

[0003] Protein Arginine Methyltransferase 5 (PRMTS), also described as Hsl7,
Jbpl, Skbl, Capsuleen or Dart5, is one of the major methyltransferases responsible for
mono- and symmetric dimethylation of arginines. Post-translational arginine methylation
on histones and non-histone proteins seems to be crucial for a variety of biological
processes, like genome organisation, transcription, differentiation, spliceosome function,
signal transduction and regulation of cell-cycle progression, stem cells and T-cell fate.
Metazoan PRMTS forms a functional complex with the methylosome protein 50 (MEP50)
also named as Wdr77, androgen receptor coactivator p44 and Valois. Both elevated
PRMTS5-MEPS50 protein level and cytoplasmic accumulation are implicated in cancer
tumorigenesis and have been correlated with poor clinical outcome. Cellular rescue
experiments that addressed both the catalytic and scaffold function of the PRMT5-MEP50
complex and beside comprehensive enzymological studies have substantiated the
oncogenic link between protein level, localisation and enzymatic function. This correlation
turns PRMTS into an important small molecule drug target against cancer and other
diseases.

[0004] Although PRMTS is considered a clinically relevant target, very few

selective PRMTS inhibitors have been developed. There is thus a strong need for novel
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treatment regimens involving PRMTS inhibitors for the treatment or prevention of cancer.

It is accordingly an object of the present disclosure to provide such methods.
SUMMARY

[0005] JNJ-64619178 is a potent and selective small molecule inhibitor across a
broad array of heme and solid tumor cell lines, with potential differentiating characteristics
in that it binds simultaneously to the cofactor SAM and the substrate pockets of the
(PRMT5)4/(MEP50)4 complex (methylosome) with a long-residence time, particularly
compared to other PRMTS inhibitors. In vivo data demonstrate regressions/cures in all
human xenograft models tested at tolerable doses, with no ADME or developability issues
and with PK and toxicity profiles suitable for <QD oral dosing in humans.

[0006] In certain embodiments, the disclosure provides methods for treating a
human patient diagnosed with a cancer, comprising administering a therapeutically
effective amount of a PRMTS (protein arginine methyltransferase 5) inhibitor, the method
comprising (i) administering to the patient initial doses of at least about 0.1 mg per day of
the PRMTS inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-
(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically
acceptable addition salt or solvate thereof for an initial dosing period of about 5 to about 20
days; and (ii) administering to the patient subsequent doses of at least about 0.1 mg per day
of the PRMTS5 inhibitor for one or more subsequent dosing periods of about 5 to about 20
days each. In these methods, a first subsequent dosing period is separated in time from the
initial dosing period by at least about 5 days and/or the subsequent dosing periods are
separated in time from each other by at least about 5 days.

[0007] In further embodiments, the disclosure provides methods for treating a
human patient diagnosed with a cancer, comprising administering a therapeutically
effective amount of a PRMTS (protein arginine methyltransferase 5) inhibitor, the method
comprising (i) administering to the patient initial doses of at least about 0.1 mg per day of
the PRMTS inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-
(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically
acceptable addition salt or solvate thereof for an initial dosing period of about 5 to about 21

days; and (ii) administering to the patient subsequent doses of at least about 0.1 mg per day



WO 2020/245365 PCT/EP2020/065639

of the PRMTS inhibitor for one or more subsequent dosing periods of about 5 to about 21
days each. In these methods, a first subsequent dosing period is separated in time from the
initial dosing period by at least about 5 days and/or the subsequent dosing periods are
separated in time from each other by at least about 5 days.

[0008] In other embodiments, the disclosure provides methods for treating a
human patient diagnosed with a cancer, comprising administering a therapeutically
effective amount of a PRMTS inhibitor, the method comprising (i) administering to the
patient initial doses of at least about 0.1 mg per day of the PRMTS inhibitor that is
(1S,2R,35,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 14 days; and (ii) administering to the
patient subsequent doses of at least about 0.1 mg per day of the PRMTS inhibitor for one or
more subsequent dosing periods. In these methods, a first subsequent dosing period is
separated in time from the initial dosing period by at least about 7 days and/or the
subsequent dosing periods are separated in time from each other by at least about 7 days.

[0009] In further embodiments, the disclosure provides methods for treating a
human patient diagnosed with a cancer, comprising administering a therapeutically
effective amount of a PRMTS inhibitor, the method comprising (i) administering to the
patient initial doses of at least about 0.1 mg per day of the PRMTS inhibitor that is
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 14 days; (ii) after the initial period,
administering to the patient no doses of the PRMTS inhibitor for an off-period of about 7
days; (iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of about 14
days; (iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and (v) optionally, sequentially repeating
steps (iii) and (iv).

[0010] In other embodiments, the disclosure provides methods for treating a
human patient diagnosed with a cancer, comprising administering a therapeutically

effective amount of a PRMTS inhibitor, the method comprising (i) administering to the



WO 2020/245365 PCT/EP2020/065639

patient initial doses of at least about 0.1 mg per day of the PRMTS inhibitor that is
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 14 days; (ii) after the initial period,
administering to the patient no doses of the PRMTS inhibitor for an off-period of about 14
days; (iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of about 14
days; (iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 14 days; and (v) optionally, sequentially repeating
steps (iii) and (iv).

[0011] In yet other embodiments, the disclosure provides methods for treating a
human patient diagnosed with a cancer, comprising administering a therapeutically
effective amount of a PRMTS inhibitor, the method comprising (i) administering to the
patient initial doses of at least about 0.1 mg per day of the PRMTS inhibitor that is
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 7 days; (ii) after the initial period,
administering to the patient no doses of the PRMTS inhibitor for an off-period of about 7
days; (iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of about 7
days; (iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and (v) optionally, sequentially repeating
steps (iii) and (iv).

[0012] In still further embodiments, the disclosure provides PRMTS5 (protein
arginine methyltransferase 5) inhibitors for use in treating a human patient diagnosed with
a cancer by administration of a therapeutically effective amount of the PRMTS5 inhibitor to
the human patient, wherein the administration comprises: (i) administering to the patient
initial doses of at least about 0.1 mg per day of the PRMTS inhibitor that is (1S,2R,3S,5R)-
3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or solvate thereof

for an initial dosing period of about 5 to about 20 days; and (ii) administering to the patient
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subsequent doses of at least about (.1 mg per day of the PRMTS inhibitor for one or more
subsequent dosing periods of about 5 to about 20 days each; wherein, a first subsequent
dosing period is separated in time from the initial dosing period by at least about 5 days;
and the subsequent dosing periods are separated in time from each other by at least about 5
days.

[0013] In further embodiments, the disclosure provides PRMTS (protein arginine
methyltransferase 5) inhibitors for use in treating a human patient diagnosed with a cancer
by administration of a therapeutically effective amount of the PRMTS inhibitor to the
human patient, wherein the administration comprises: (i) administering to the patient initial
doses of at least about 0.1 mg per day of the PRMTS inhibitor that is (1S,2R,3S5,5R)-3-(2-
(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or solvate thereof
for an initial dosing period of about 5 to about 21 days; and (ii) administering to the patient
subsequent doses of at least about 0.1 mg per day of the PRMTS inhibitor for one or more
subsequent dosing periods of about 5 to about 21 days each; wherein, a first subsequent
dosing period is separated in time from the initial dosing period by at least about 5 days;
and the subsequent dosing periods are separated in time from each other by at least about 5
days.

[0014] In other embodiments, the disclosure provides PRMTS (protein arginine
methyltransferase 5) inhibitors for use in methods of treating a human patient diagnosed
with a cancer, wherein the method comprises administering a therapeutically effective
amount of the PRMTS inhibitor to the human patient, wherein the method comprises: (i)
administering to the patient initial doses of at least about 0.1 mg per day of the PRMTS5
inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable
addition salt or solvate thereof for an initial dosing period of about 5 to about 20 days; and
(ii) administering to the patient subsequent doses of at least about 0.1 mg per day of the
PRMTS inhibitor for one or more subsequent dosing periods of about 5 to about 20 days
each; wherein, a first subsequent dosing period is separated in time from the initial dosing
period by at least about 5 days; and the subsequent dosing periods are separated in time

from each other by at least about 5 days.
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[0015] In yet further embodiments, the disclosure provides PRMTS (protein
arginine methyltransferase 5) inhibitors for use in methods of treating a human patient
diagnosed with a cancer, wherein the method comprises administering a therapeutically
effective amount of the PRMTS inhibitor to the human patient, wherein the method
comprises: (i) administering to the patient initial doses of at least about 0.1 mg per day of
the PRMTS inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-
(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically
acceptable addition salt or solvate thereof for an initial dosing period of about 5 to about 21
days; and (ii) administering to the patient subsequent doses of at least about 0.1 mg per day
of the PRMTS inhibitor for one or more subsequent dosing periods of about 5 to about 21
days each; wherein, a first subsequent dosing period is separated in time from the initial
dosing period by at least about 5 days; and the subsequent dosing periods are separated in
time from each other by at least about 5 days.

[0016] In other embodiments, the disclosure provides methods for treating a
human patient diagnosed with a cancer, comprising administering a therapeutically
effective amount of a PRMTS (protein arginine methyltransferase 5) inhibitor, the method
comprising administering to the patient a continuous dose of about up to about 2 mg per
day of the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or a
pharmaceutically acceptable addition salt or solvate thereof for a dosing period of at least
about 21 days. In some aspects, the continuous dose is about 1 mg to about 2 mg per day
of the PRMTS inhibitor. In other aspects, the continuous dose is about 1 mg per day of the
PRMTS inhibitor. In further aspects, the continuous dose is about 2 mg per day of the
PRMTS inhibitor.

[0017] In further embodiments, the disclosure provides PRMTS (protein arginine
methyltransferase 5) inhibitors for use in methods of treating a human patient diagnosed
with a cancer, wherein the method comprises administering a therapeutically effective
amount of the PRMTS inhibitor to the human patient, wherein the method comprises
administering to the patient a continuous dose of up to about 2 mg per day of the PRMTS5
inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable
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addition salt or solvate thereof for a dosing period of at least about 21 days. In some
aspects, the continuous dose is about 1 mg to about 2 mg per day of the PRMTS5 inhibitor.
In other aspects, the continuous dose is about 1 mg per day of the PRMTS inhibitor. In
further aspects, the continuous dose is about 2 mg per day of the PRMTS inhibitor.

[0018] In still further embodiments, the disclosure provides a PRMTS (protein
arginine methyltransferase 5) inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol or a pharmaceutically acceptable addition salt or solvate thereof for use in treating a
human patient diagnosed with a cancer by administration of a therapeutically effective
amount of the PRMTS inhibitor to the human patient, wherein the administration
comprises: (1) administering to the patient initial doses of at least about 0.1 mg per day of
the PRMTS5 inhibitor for an initial dosing period of about 5 to about 20 days; and (ii)
administering to the patient subsequent doses of at least about 0.1 mg per day of the
PRMTS inhibitor for one or more subsequent dosing periods of about 5 to about 20 days
each; wherein, a first subsequent dosing period is separated in time from the initial dosing
period by at least about 5 days; and the subsequent dosing periods are separated in time
from each other by at least about 5 days.

[0019] In further embodiments, the disclosure provides a PRMTS5 (protein
arginine methyltransferase 5) inhibitor that is that is (1S,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol or a pharmaceutically acceptable addition salt or solvate thereof for use in treating a
human patient diagnosed with a cancer by administration of a therapeutically effective
amount of the PRMTS inhibitor to the human patient, wherein the administration
comprises: (1) administering to the patient initial doses of at least about 0.1 mg per day of
the PRMTS inhibitor for an initial dosing period of about 5 to about 21 days; and (ii)
administering to the patient subsequent doses of at least about 0.1 mg per day of the
PRMTS5 inhibitor for one or more subsequent dosing periods of about 5 to about 21 days
each; wherein, a first subsequent dosing period is separated in time from the initial dosing
period by at least about 5 days; and the subsequent dosing periods are separated in time

from each other by at least about 5 days.
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[0020] In other embodiments, the disclosure provides a PRMTS (protein arginine
methyltransferase 5) inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or a
pharmaceutically acceptable addition salt or solvate thereof for use in methods of treating a
human patient diagnosed with a cancer, wherein the method comprises administering a
therapeutically effective amount of the PRMTS inhibitor to the human patient, wherein the
method comprises: (i) administering to the patient initial doses of at least about 0.1 mg per
day of the PRMTS inhibitor for an initial dosing period of about 5 to about 20 days; and (ii)
administering to the patient subsequent doses of at least about 0.1 mg per day of the
PRMTS inhibitor for one or more subsequent dosing periods of about 5 to about 20 days
each; wherein, a first subsequent dosing period is separated in time from the initial dosing
period by at least about 5 days; and the subsequent dosing periods are separated in time
from each other by at least about 5 days.

[0021] In yet further embodiments, the disclosure provides a PRMTS (protein
arginine methyltransferase 5) inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-
bromogquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol or a pharmaceutically acceptable addition salt or solvate thereof for use in methods of
treating a human patient diagnosed with a cancer, wherein the method comprises
administering a therapeutically effective amount of the PRMTS inhibitor to the human
patient, wherein the method comprises: (i) administering to the patient initial doses of at
least about 0.1 mg per day of the PRMTS inhibitor for an initial dosing period of about 5 to
about 21 days; and (ii) administering to the patient subsequent doses of at least about 0.1
mg per day of the PRMTS inhibitor for one or more subsequent dosing periods of about 5
to about 21 days each; wherein, a first subsequent dosing period is separated in time from
the initial dosing period by at least about 5 days; and the subsequent dosing periods are
separated in time from each other by at least about 5 days.

[0022] In further embodiments, the disclosure provides a PRMTS (protein
arginine methyltransferase 5) inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol or a pharmaceutically acceptable addition salt or solvate thereof for use in methods of

treating a human patient diagnosed with a cancer, wherein the method comprises
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administering a therapeutically effective amount of the PRMTS inhibitor to the human
patient, wherein the method comprises administering to the patient a continuous dose of up
to about 2 mg per day of the PRMTS inhibitor for a dosing period of at least about 21
days. In some aspects, the continuous dose is about 1 mg to about 2 mg per day of the
PRMTS inhibitor. In other aspects, the continuous dose is about 1 mg per day of the
PRMTS inhibitor. In further aspects, the continuous dose is about 2 mg per day of the
PRMTS5 inhibitor.In the following passages, different aspects and embodiments of the
disclosure are defined in more detail. Each aspect or embodiment so defined may be
combined with any other embodiment, embodiments, aspect or aspects unless clearly
indicated to the contrary. In particular, any feature indicated as being preferred or
advantageous may be combined with any other feature or features indicated as being

preferred or advantageous.

In embodiments of the invention which relate to the use of a PRMTS inhibitor (e.g.
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof) in the manufacture of a medicament for treating a patient (e.g. a human
patient) diagnosed with a cancer, references to “administering” and “administration of” the
PRMTS inhibitor include the medicament being prepared for that administration. For
example, as well as embodiments relating to “administering a therapeutically effective
amount of the PRMTS inhibitor” the invention also relates to such embodiments “wherein

the PRMTS is prepared for administration in a therapeutically effective amount”.
BRIEF DESCRIPTION OF THE DRAWINGS

[0023] Fig. 1 is aline graph showing extended tumor growth inhibition using a
dosing cessation of the compound of the disclosure in the NCI-H1048 tumor model (tumor
regrowth observed following dosing cessation of JNJ-64619178 in human SCLC mouse
xenograft).

[0024] Fig. 2 is a line graph showing the prolonged pharmacodynamic

modulation post-treatment of NCI-H1048 cells with the compound of the disclosure (mean
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tumor volume in human SCLC mouse xenograft with the compound once daily for 28
days).

[0025] Fig. 3 is a boxplot showing SmD1/3-Me; levels after oral dosing of NCI-
H1048 lung cancer xenograft mice for 9 consecutive days with INJ64619178 (10 mg/kg)
(gray section), followed by treatment cessation for 11 days. Percentage (%) SmD1/3-Me>
levels compared to vehicle treated group (defined as 100%), was visualized as boxplots
with whiskers from minimum to maximum with a line joining the median values. Dotted
bar represent level of SmD1/3-Mez in untreated samples.

[0026] Fig. 4 is a line graph showing extended tumor growth inhibition using a
dosing cessation of the compound of the disclosure in the NCI-H1048 tumor model at a
JNJ64619178 dosage of 10 mg/kg for either 28 consecutive days or for two cycles of 7
daily drug treatment followed by 7 days dosing holidays (7+/7-, 2 cycles). Tumor growth
inhibition (TGIL, %) compared to vehicle treatment of 62 and 63%, respectively, was

calculated at day 28.
DETAILED DESCRIPTION

[0027] JNJ-64619178 is a S-adenosylmethionine (SAM) competitive small
molecule inhibitor of PRMTS5/MEPS50 which exhibits slow off-rate binding kinetics as
demonstrated by surface plasmon resonance binding studies. Additional in vitro thermal
shift experiments show that binding of JINJ-64619178 stabilizes the PRMT5/MEP50
complex by an additional 12 degrees Celsius in comparison to SAM binding. Co-
crystallization of JNJ-64619178 with PRMTS/MEPS0 indicates that binding is in the SAM
binding pocket. Additional binding of JNJ-64619178 into the protein substrate binding
pocket appears to trap the whole PRMTS/MEP50 protein complex in an inactive state,
which explains the molecular mechanism of the slow off-rate binding kinetics. This unique
mode-of-binding translates into very potent and time-dependent PRMTS enzyme
inhibition.

[0028] As described herein, the methods are directed to treating human patients
diagnosed with a cancer by using (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol (a PRMT5
inhibitor also referred to as JINJ-64619178) and a novel dosing schedule. According to

10
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particular embodiments, a dosing schedule comprising “on/off dosing cycles” not only
results in equivalent or superior efficacy of (1S,2R,35,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol (e.g., compared to a continuous dosing cycle in which there are no “off periods™), but
may provide prolonged pharmacodynamic modulation during periods where no
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol is administered to the patient. Thus, according to
certain embodiments, tumor growth continues to be suppressed and the plasma drug
concentration is maintained during washout periods or “off periods”. Preferably, dosing
schedules that include “off periods” may have a lower risk of toxicities compared to
continuous dosing schedules with no “off periods.” Dosing schedules that include “off
periods” may also, or alternatively, result in increased recovery from toxicities compared to
recovery from toxicities that is seen when continuous dosing schedules with no “off
periods” are utilized. According to particular embodiments, a patient that is administered
the JNJ-64619178 PRMTS inhibitor according to a dosing schedule comprising “on/off
dosing cycles” over a period of time (e.g., 3 months, 6 months, 9 months, 12 months, 18
months, or 24 months) may experience fewer toxicities compared to a patient that is
administered the same dose of JNJ-64619178 PRMTS inhibitor over the same period of
time but according to a “continuous” dosing schedule that does not include any “off
periods.” According to other embodiments, a patient that is administered the JNJ-
64619178 PRMTS inhibitor according to a dosing schedule comprising “on/off dosing
cycles” over a period of time (e.g., 3 months, 6 months, 9 months, 12 months, 18 months,
or 24 months) may experience fewer dose interruptions compared to a patient that is
administered the same dose of JNJ-64619178 PRMTS inhibitor over the same period of
time but according to a “continuous” dosing schedule that does not include any “off
periods.”

[0029] As described herein, the disclosure also provides methods for treating a
human patient diagnosed with a cancer via a continuous dosing regimen. Such methods
lack “off periods”, thereby providing a consistent daily pharmacokinetic profile . Such
methods comprise administering a continuous dose of the PRMTS inhibitor that is

(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[ 2,3-
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d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof to the patient. In some embodiments, the dosing period is at least about 21
days. In some aspects, the continuous dose is about 1 mg to about 2 mg per day of the
PRMTS inhibitor. In other aspects, the continuous dose is about 1 mg per day of the
PRMTS inhibitor. In further aspects, the continuous dose is about 2 mg per day of the
PRMTS inhibitor.

[0030] Methods of the present disclosure comprise administering a
therapeutically effective amount of a PRMTS inhibitor. The term “therapeutically effective
amount” refers to an amount (e.g., of an active compound or pharmaceutical agent, such as
a compound of the present disclosure), which elicits the biological or medicinal response in
a tissue system, animal or human that is being sought by a researcher, veterinarian, medical
doctor or other clinician, including reduction or inhibition of an enzyme or a protein
activity, or ameliorating symptoms, alleviating conditions, slowing or delaying disease
progression, or preventing a disease. Stated another way, the term therapeutically effective
amount may refer to an amount that, when administered to a particular subject, achieves a
therapeutic effect by inhibiting, alleviating or curing a disease, condition, syndrome or
disorder in the subject or by prophylactically inhibiting, preventing or delaying the onset of
a disease, condition, syndrome or disorder, or symptom(s) thereof. A therapeutically
effective amount may be an amount which relieves to some extent one or more symptoms
of a disease, condition, syndrome or disorder in a subject; and/or returns to normal either
partially or completely one or more physiological or biochemical parameters associated
with or causative of the disease, condition, syndrome or disorder; and/or reduces the
likelihood of the onset of the disease, condition, syndrome or disorder, or symptom(s)
thereof.

[0031] The term “PRMTS inhibitor” or “protein arginine methyltransferase 5
inhibitor” as used herein refers to a chemical compound that inhibits enzymatic activity of
protein arginine methyltransferase 5. In some embodiments, the PRMTS inhibitor is a
compound discussed herein. In other embodiments, the PRMTS inhibitor is
(1S,2R,35,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or

solvate thereof. In further embodiments, the PRMTS inhibitor is (1S,2R,3S,5R)-3-(2-(2-
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amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
yDcyclopentane-1,2-diol. In yet other embodiments, the PRMTS inhibitor is a salt of
(1S,2R,3S.5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol. In still further embodiments, the PRMTS5 inhibitor
is a solvate of (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol. Unless noted to the contrary herein,
one skilled in the art would understand that the PRMTS5 inhibitor used in the subsequent
doses is the same as the PRMTS inhibitor used for the initial doses.

[0032] According to particular embodiments, efficacy of the methods described
herein is measured by techniques, such as determining a patient time to disease progression
or a patient response rate. As such, efficacy may be useful in determining whether
treatment may be continued or discontinued. In some embodiments, efficacy is measured
by determining the patient's time to disease progression, e.g., a reduction in disease
progression over time in response to treatment according to a method of the present
disclosure. The disease progression may be measured by proliferation of the cancer cells
(locally or systemically), and/or reoccurrence of side effects of the disease, and/or
occurrence of new side effects of the disease. Thus, in some embodiments, the methods
described herein desirably increase the time to disease progression of the patient, relative to
the disease progression of the patient prior to method initiation.

[0033] In other embodiments, the efficacy is measured by determining a patient
response rate. The “response rate” as used herein is the ratio of the number patients who
respond to treatment (by a demonstration of efficacy) to the number of patients who have
been treated. One of skill in the art would readily be able to assess a patient’s response rate
using standardized classifications and criteria including, without limitation, the Lugano
staging classification (See, Table 1) and Response Evaluation Criteria in Solid Tumors
(RECIST), among others. See, e.g., Eisenhauer et al., New response evaluation criteria in
solid tumours: Revised RECIST guideline (version 1.1), European Journal of Cancer,
45:228-247 (2009), which is incorporated by reference herein. As stated therein, Complete
Response (CR) includes disappearance of all target lesions; Partial Response (PR) includes
at least a 30% decrease in the sum of diameters of target lesions, taking as reference the

baseline sum diameters; Progressive Disease (PD) includes at least a 20% increase in the
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sum of diameters of target lesions, taking as reference the smallest sum on study (this
includes the baseline sum if that is the smallest on study); and Stable Disease (SD) includes
neither sufficient shrinkage to qualify for PR nor sufficient increase to qualify for PD,

taking as reference the smallest sum diameters while on study.

Table 1: Lugano Staging Classification

Limited
Stage 1 one node or group of adjacent nodes
Stage 11 two or more nodal groups, same side
Advanced
Stage 111 nodes on both sides of the diaphragm; nodes above the diaphragm

with spleen involvement
Stage III(1) | involvement of the spleen or splenic, hilar, celiac, or portal nodes
Stage I1I(2) | involvement of the para-aortic, iliac, inguinal, or mesenteric nodes
Stage IV diffuse or disseminated involvement of one or more extranodal
organs or tissue beyond that designated E, with or without associated
lymph node involvement

[0034] According to particular embodiments, methods of the present invention
are effective in bringing about a complete response (CR), or partial response (PR), or stable
disease (SD) in a patient, in accordance with the RECIST criteria. In one embodiment, the
methods of the present invention are effective in bringing about a complete response (CR)
in a patient, in accordance with the RECIST criterea. In one embodiment, the methods of
the present invention are effective in bringing about a partial response (PR) in a patient, in
accordance with the RECIST criterea. In one embodiment, the methods of the present
invention are effective in bringing about a stable disease (SD) in a patient, in accordance
with the RECIST criterea, optionally where the disease is stable for greater than 6 months.

[0035] According to particular embodiments, the efficacy of a treatment method
of the present disclosure may be measured by one or more of decrease in proliferation of
the cancer cells (locally or systemically), the absence of cancer cells (locally or
systemically), decrease of side effects of the disease, or elimination of side effects of the
disease. In some embodiments, a method of the present invention is effective in treating

solid or hematological cancers.
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[0036] In some aspects, the methods are effective in treating a solid tumor by,
e.g., reducing a tumor volume in the patient. In some embodiments, the tumor volume of
the patient decreases by at least about 5%, at least about 10%, at least about 15%, at least
about 20%, at least about 25%, at least about 30%, at least about 35%, at least about 40%,
at least about 45%, or at least about 50% following treatment. In other embodiments, the
methods are effective in reducing a tumor volume by at least about 30% or about 35%.

[0037] In other aspects, the methods are effective in treating hematological
cancers by, e.g., stabilizing one or more hematological parameter. Examples of
hematological parameters that may be measured to evaluate efficacy include, without
limitation, a complete blood count, e.g., red blood cells (RBC), white blood cells
(neutrophils, eosinophils, basophils, monocytes and lymphocytes), platelets, haemoglobin,
haematocrit, or combinations thereof. The effectiveness of the claimed methods in treating
hematological cancers may be measured by RBC transfusion independence (T1I) rate,
overall improvement rate (complete remission, partial remission, and hematologic
improvement), or a combination thereof. In some embodiments, the response criteria for
patients with MDS are determined using the modified International Working Group
response criteria. See, e.g., Cheson BD, Greenberg PL, Bennett JM, et al. Clinical
application and proposal for modification of the International Working Group (IWG)
response criteria in myelodysplasia, Blood, 108:419-425, 2006, which is incorporated
herein by reference.

[0038] In other embodiments, the methods permit the patient to maintain a stable
condition or state, i.e., where the cancer does not progress or otherwise adversely impact
the patient.

[0039] According to additional embodiments, the method of treatment is effective
in causing the patient to go into remission from cancer.

[0040] As detailed herein, the methods comprise administering to the patient
initial doses of the PRMTS inhibitor for an initial dosing period, e.g., on a daily basis. In
some embodiments, the patient is already taking the PRMTS inhibitor on a daily basis. In
other embodiments, the patient has not yet been administered the PRMTS inhibitor. The

term “initial dosing period” as used herein refers to the period of time during which
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administration of the PRMTS inhibitor or the implementation of the methods described
herein is initiated.

[0041] According to particular embodiments, the initial dosing period is about 5
to about 20 days or about 5 to about 21 days. In some embodiments, the initial dosing
period is about 5, about 6, about 7, about 8, about 9, about 10, about 11, about 12, about 13,
about 14, about 15, about 16, about 17, about 18, about 19, about 20 days, or about 21
days. In other embodiments, the initial dosing period is about 7 days to about 14 days. In
further embodiments, the initial dosing period is about 7 days. In still other embodiments,
the initial dosing period is about 14 days.

[0042] The methods also include administering to the patient subsequent doses of
the PRMTS inhibitor for one or more subsequent dosing periods, e.g., on a daily basis. In
some embodiments, the PRMTS inhibitor used in the subsequent doses is the same as the
PRMTS inhibitor used for the initial doses. The term “subsequent dosing period” as used
herein refers to a period of time that follows the initial dosing period. The attending
physician, or another clinician, may be able to determine the number of subsequent dosing
periods that would provide a therapeutic effect or clinical benefit. The attending physician,
or another clinician, also may be able to determine when treatment may be discontinued.
Desirably, the subsequent dosing periods continue provided that the patient experiences
one or more clinical benefits from the treatment. In some embodiments, the subsequent
dosing periods continue until the patient is in remission from the disease or condition, e.g.,
cancer, which prompted administration of the PRMTS5 inhibitor; in such cases,
administration of the PRMTS inhibitor may be discontinued. In other embodiments, the
subsequent dosing periods continue until the patient exhibits an increase in cancer cells
and/or tumor volume. In further embodiments, the subsequent dosing periods continue
provided that the treatment is tolerable to the patient. For example, the subsequent dosing
periods may continue until the patient exhibits an adverse event where discontinuation of
the PRMTS5 inhibitor outweighs the severity of the adverse event.

[0043] According to particular embodiments, the one or more subsequent dosing
period is about 5 to about 20 days each or about 5 to about 21 days each. In some
embodiments, the one or more subsequent dosing period is about 5, about 6, about 7, about

8, about 9, about 10, about 11, about 12, about 13, about 14, about 15, about 16, about 17,
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about 18, about 19, about 20 days, or about 21 days. In other embodiments, the one or
more subsequent dosing period is about 7 days to about 14 days. In further embodiments,
the one or more subsequent dosing period is about 7 days. In still other embodiments, the
one or more subsequent dosing period is about 14 days.

[0044] The first subsequent dosing period is separated from the initial dosing
period by a period of time. This period of time is also referred to as a “first washout
period” or “off-period”. During this first washout period, the PRMTS inhibitor is not
administered to the patient. In some embodiments, the first subsequent dosing period is
separated from the initial dosing period by at least about 5 days, i.e., the first washout
period is at least about 5 days. In other embodiments, the first washout period is about 3,
about 4, about 5, about 6, about 7, about 8, about 9, about 10, about 11, about 12, about 13,
or about 14 days. In further embodiments, the first washout period is about 7 to about 14
days. In other embodiments, the first washout period is about 7 days. In yet further
embodiments, the first washout period is about 14 days. In still other embodiments, the
initial dosing period is about 14 days and the first washout period is about 7 days. In still
other embodiments, the initial dosing period is about 7 days and the first washout period is
about 7 days. In still other embodiments, the initial dosing period is about 7 days and the
first washout period is about 14 days. In still other embodiments, the initial dosing period is
about 14 days, the first washout period is about 7 days, and the one or more subsequent
dosing period is about 14 days. In still other embodiments, the initial dosing period is about
7 days, the first washout period is about 7 days, and the one or more subsequent dosing
period is about 7 days. In still other embodiments, the initial dosing period is about 7 days,
the first washout period is about 14 days, and the one or more subsequent dosing period is
about 7 days.

[0045] Each of the subsequent dosing periods are separated from each other by a
period of time, i.e., a “washout period” or “off-period”. During these subsequent washout
periods, the PRMTS inhibitor is not administered to the patient. In some embodiments, the
subsequent dosing periods are separated in time from each other by at least about 5 days.
In further embodiments, the subsequent dosing periods are separated in time from each
other by at least about 7 days. In other embodiments, the subsequent dosing periods are

separated in time from each other by about 3, about 4, about 5, about 6, about 7, about 8§,
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about 9, about 10, about 11, about 12, about 13, or about 14 days. In other embodiments,
the subsequent dosing periods are separated in time from each other by at least about 14
days. In yet further embodiments, the subsequent dosing periods are separated in time
from each other by 7 days.

[0046] In certain embodiments, the first subsequent dosing period is separated in
time from the initial dosing period by at least about 7 days and the subsequent dosing
periods are separated in time from each other by at least about 7 days. In further
embodiments, the first subsequent dosing period is separated in time from the initial dosing
period by about 7 days; and the subsequent dosing periods are separated in time from each
other by about 7 days. The subsequent dosing periods, subsequent off-periods, or a
combination thereof may be sequentially repeated.

[0047] Each of the doses, i.e., the initial dose or subsequent doses, may be
determined depending on factors such as route of administration, the age and condition of
the patient, and the particular disorder or disease being treated. The initial doses and at
least one subsequent dose may be the same or may differ. In certain embodiments, the
initial dose and at least one subsequent dose are the same. In other embodiments, the initial
dose and at least one subsequent dose are different. In certain embodiments, the initial
dose and subsequent doses are the same.

[0048] The initial doses and each of the subsequent doses may be administered on
a daily basis. The doses, both the initial and each subsequent, may be administered as a
single dose, i.e., once daily, or divided doses. In some embodiments, the initial doses are
administered once daily. In other embodiments, each subsequent dose is administered once
daily. In further embodiments, both the initial and at least one subsequent dose are
administered once daily. The doses may also be divided doses. The term “divided doses”
as used herein refers to the administration of doses at least twice daily. Thus, for example,
“divided doses” refers to two times per day (BID), three times per day (TID), or four times
per day (QID). In certain embodiments, the initial doses are divided doses. In other
embodiments, each of the subsequent doses are divided doses. In further embodiments, the
initial dose and at least one subsequent dose are administered in divided doses. Each dose
of the divided dose may be the same of may differ. In some embodiments, the divided

doses for the initial dose are the same or equal. In other embodiments, the divided doses
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for the initial dose differ. In further embodiments, the divided doses for each subsequent
dose are the same or equal. In still other embodiments, the divided doses for each
subsequent dose differ. In further embodiments, the divided doses for the initial and each
subsequent dose are equal. In yet other embodiments, the initial dose is administered twice
daily. In still further embodiments, the initial dose is administered thrice daily. In other
embodiments, the initial dose is administered four times per day. In further embodiments,
cach subsequent dose is administered twice daily. In still other embodiments, each
subsequent dose is administered thrice daily. In yet further embodiments, each subsequent
dose is administered four times per day. In other embodiments, each of the initial dose or
at least one subsequent dose is administered twice daily in divided doses. In further
embodiments, both the initial dose and at least one subsequent dose are administered twice
daily in divided doses.

[0049] The initial dose per day, i.e., the daily dose, is, independently, at least
about 0.1 mg. In some embodiments, the initial dose per day is at least about 0.1 mg. In
further embodiments, the initial dose per day is at least about 0.5 mg, at least about 1 mg, at
least about 1.5 mg, at least about 2 mg, at least about 3 mg, at least about 4 mg, at least
about 5 mg, at least about 5.5 mg, at least about 6 mg, at least about 8 mg, at least about 16
mg, at least about 30 mg, or at least about 60 mg. In yet further embodiments, the initial
dose per day is about 0.5 mg. In other embodiments, the initial dose per day is about 1 mg.
In other embodiments, the initial dose per day is about 1.5 mg. In further embodiments, the
initial dose per day is about 2 mg. In other embodiments, the initial dose per day is about
2.5 mg. In yet other embodiments, the initial dose per day is about 3 mg. In other
embodiments, the initial dose per day is about 3.5 mg. In still further embodiments, the
initial dose per day is about 4 mg. In other embodiments, the initial dose per day is about
4.5 mg. In other embodiments, the initial dose per day is about 5 mg. In further
embodiments, the initial dose per day is about 5.5 mg. In still other embodiments, the
initial dose per day is about 6 mg. In yet further embodiments, the initial dose per day is
about 8 mg. In other embodiments, the initial dose per day is about 12.5 mg. In further
embodiments, the initial dose per day is about 16 mg. In yet other embodiments, the initial

dose per day is about 25 mg.
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[0050] In other embodiments, each of the initial doses, per day, is about 0.1 to
about 100 mg. In further embodiments, each of the initial doses, per day, is about 0.5 to
about 80 mg. In still other embodiments, each of the initial doses, per day, is about 0.5 to
about 60 mg. In yet further embodiments, each of the initial doses, per day, is about 0.5 to
about 30 mg. In other embodiments, each of the initial doses, per day, is about (.5 to about
16 mg. In further embodiments, each of the initial doses, per day, is about 0.5 to about 8
mg. In yet other embodiments, each of the initial doses, per day, is about 0.5 to about 5
mg. In yet other embodiments, each of the initial doses, per day, is about 0.5 to about 4
mg. In still further embodiments, each of the initial doses, per day, is about 0.5 to about 2
mg. In other embodiments, each of the initial doses, per day, is about 0.5 to about 1 mg. In
further embodiments, each of the initial doses, per day, is about 1 to about 8 mg. In yet
other embodiments, each of the initial doses, per day, is about 1 to about 5 mg. In yet other
embodiments, each of the initial doses, per day, is about 1 to about 4 mg. In still further
embodiments, each of the initial doses, per day, is about 1 to about 2 mg.

[0051] Each of the subsequent doses may be the same or may differ. In some
embodiments, the subsequent doses may be the same for a period of time during the
method and then may change at another period of time during the method. In other
embodiments, the subsequent doses may be the same during the entirety of the method.
Thus, each of the subsequent doses per day, i.e., the subsequent daily dose, is,
independently, at least about 0.1 mg. In some embodiments, the subsequent dose per day is
at least about 0.1 mg. In further embodiments, the subsequent dose is at least about 0.5 mg,
at least about 1 mg, at least about 1.5 mg, at least about 2 mg, at least about 3 mg, at least
about 4 mg, at least about 5 mg, at least about 5.5 mg, at least about 6 mg, at least about §
mg, at least about 16 mg, at least about 30 mg, or at least about 60 mg. In yet further
embodiments, each subsequent dose per day is about 0.5 mg. In other embodiments, each
subsequent dose per day is about 1 mg. In other embodiments, each subsequent dose per
day is about 1.5 mg. In further embodiments, each subsequent dose per day is about 2 mg.
In other embodiments, each subsequent dose per day is about 2.5 mg. In yet other
embodiments, each subsequent dose per day is about 3 mg. In other embodiments, each
subsequent dose per day is about 3.5 mg. In still further embodiments, each subsequent

dose per day is about 4 mg. In other embodiments, each subsequent dose per day is about
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4.5 mg. In other embodiments, each subsequent dose per day is about 5 mg. In further
embodiments, each subsequent dose per day is about 5.5 mg. In still other embodiments,
each subsequent dose per day is about 6 mg. In yet further embodiments, each subsequent
dose per day is about 8 mg. In other embodiments, each subsequent dose per day is about
12.5 mg. In further embodiments, each subsequent dose per day is about 16 mg. In yet
other embodiments, each subsequent dose per day is about 25 mg.

[0052] In some cases, the initial doses and the subsequent doses are the same. In
some embodiments, the initial dose per day is about 1.5 mg, and the subsequent dose per
day is about 1.5 mg. In other embodiments, the initial dose per day is about 1 mg, and the
subsequent dose per day is about 1 mg. In further embodiments, the initial dose per day is
about 2 mg, and the subsequent dose per day is about 2 mg.

[0053] In other embodiments, each of the subsequent doses, per day, is about 0.1
to about 100 mg. In further embodiments, each of the subsequent doses, per day, is about
0.5 to about 80 mg. In still other embodiments, each subsequent doses, per day, is about
0.5 to about 60 mg. In yet further embodiments, each of the subsequent doses, per day, is
about 0.5 to about 30 mg. In other embodiments, each of the subsequent doses, per day, is
about 0.5 to about 16 mg. In further embodiments, each of the subsequent doses, per day,
is about (.5 to about 8 mg. In yet other embodiments, each of the subsequent doses, per
day, is about 0.5 to about 5 mg. In yet other embodiments, each of the subsequent doses,
per day, is about 0.5 to about 4 mg. In still further embodiments, each of the subsequent
doses, per day, is about 0.5 to about 2 mg. In other embodiments, each of the subsequent
doses, per day, is about 0.5 to about 1 mg. In further embodiments, each of the subsequent
doses, per day, is about 1 to about 8 mg. In yet other embodiments, each of the subsequent
doses, per day, is about 1 to about 5 mg. In yet other embodiments, each of the subsequent
doses, per day, is about 1 to about 4 mg. In still further embodiments, each of the
subsequent doses, per day, is about 1 to about 2 mg.

[0054] In certain aspects, the disclosure provides methods for treating a human
patient diagnosed with a cancer, comprising administering a therapeutically effective
amount of a PRMTS inhibitor, the method comprising (i) administering to the patient initial
doses of at least about 0.1 mg (e.g., about 0.5 mg to about 5 mg, or about 0.5 mg to about 4

mg, or about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, or
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about 4 mg, or about 4.5 mg, or about 5 mg, etc.) per day of the PRMTS inhibitor that is
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 5 days to about 20 days (e.g., about 7
days or about 14 days); and (ii) administering to the patient subsequent doses of at least
about 0.1 mg (e.g., about 0.5 mg to about 5 mg, or about 0.5 mg to about 4 mg, or about 1
mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, or about 4 mg, or
about 4.5 mg, or about 5 mg, etc.) per day of the PRMTS5 inhibitor for one or more
subsequent dosing periods. In these methods, a first subsequent dosing period may be
separated in time from the initial dosing period by at least about 5 days (e.g., about 7 days
or about 10 days or about 14 days); and the subsequent dosing periods may be separated in
time from each other by at least about 5 days (e.g., about 7 days or about 10 days or about
14 days).

[0055] In certain aspects, the disclosure provides methods for treating a human
patient diagnosed with a cancer, comprising administering a therapeutically effective
amount of a PRMTS inhibitor, the method comprising (i) administering to the patient initial
doses of at least about 0.1 mg (e.g., about 0.5 mg to about 5 mg, or about 0.5 mg to about 4
mg, or about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, or
about 4 mg, or about 4.5 mg, or about 5 mg, etc.) per day of the PRMTS inhibitor that is
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 5 days to about 21 days (e.g., about 7
days or about 14 days); and (ii) administering to the patient subsequent doses of at least
about 0.1 mg (e.g., about 0.5 mg to about 5 mg, or about 0.5 mg to about 4 mg, or about 1
mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, or about 4 mg, or
about 4.5 mg, or about 5 mg, etc.) per day of the PRMTS inhibitor for one or more
subsequent dosing periods. In these methods, a first subsequent dosing period may be
separated in time from the initial dosing period by at least about 5 days (e.g., about 7 days
or about 10 days or about 14 days); and the subsequent dosing periods may be separated in
time from each other by at least about 5 days (e.g., about 7 days or about 10 days or about
14 days).
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[0056] In other aspects, the disclosure provides methods for treating a human
patient diagnosed with a cancer, comprising administering a therapeutically effective
amount of a PRMTS inhibitor, the method comprising (i) administering to the patient initial
doses of at least about 0.1 mg (e.g., about 0.5 mg to about 5 mg, or about (.5 mg to about 4
mg, or about 1 mg, about 1.5 mg, about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, or
about 4 mg, or about 4.5 mg, or about 5 mg, etc.) per day of the PRMTS inhibitor that is
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[ 2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 7 days to about 14 days (e.g., about 14
days); (ii) after the initial period, administering to the patient no doses of the PRMTS
inhibitor for an off-period of about 7 days to about 14 days (e.g., about 7 days); (iii) after
the off-period, administering to the patient subsequent doses of at least about 0.1 mg (e.g.,
about 0.5 mg to about 5 mg, or about 0.5 mg to about 4 mg, or about 1 mg, about 1.5 mg,
about 2 mg, about 2.5 mg, about 3 mg, about 3.5 mg, or about 4 mg, or about 4.5 mg, or
about 5 mg, etc.) per day of the PRMTS inhibitor for a subsequent dosing period of about 7
days to about 14 days (e.g., about 14 days); (iv) after the subsequent dosing period,
administering to the patient no doses of the compound for an off-period of about 7 days to
about 14 days (e.g., about 7 days); and optionally, sequentially repeating steps (iii) and (iv).
For example, step (v) may comprise sequentially repeating steps (iii) and (iv) at least 2
times, at least 4 times, at least 6 times, at least 8 times, at least 10 times, at least 12 times,
at least 14 times, at least 16 times, at least 18 times, at least 20 times, at least 22 times, at
least 24 times, etc.

[0057] The term “subject” as used herein, refers to an animal, preferably a
mammal, e.g., cat, dog, primate or human, more preferably a human, i.e., a “human
patient” or “human subject”, who is the object of treatment described herein. In a preferred
embodiment, the “human patient” or “human subject” is an adult human patient (i.e. a
human aged >18 years).

[0058] The term “treatment”, as used herein, is intended to refer to all processes
wherein there may be a slowing, interrupting, arresting or stopping of the progression of a

disease, but does not necessarily indicate a total elimination of all symptoms.
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[0059] The term “compound of the disclosure” or “compound of the invention” as
used herein refer to (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-
amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol of formula (I). This
compound is also known as JNJ-64619178 and is discussed in International Patent

Publication No. WO-2017/032840, which is incorporated by reference herein.
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[0060] The compound may also exist in their tautomeric form. The term
“tautomer” or “tautomeric form” refers to structural isomers of different energies which are
interconvertible via a low energy barrier. Such forms in so far as they may exist are
intended to be included within the scope of the present disclosure.

[0061] Where the stereochemistry of any particular chiral atom is not specified in
the structures shown herein, then all stereoisomers are contemplated and included, either as
a pure stereoisomer or as a mixture of two or more stereoisomers. As such, the compound
described herein is meant to include stereoisomers and/or tautomers thereof. Thus, the
compounds of the disclosure include all stereoisomers such as enantiomers, atropisomers,
or diastereomers, racemates, E isomers, Z isomers, cis isomers, trans isomers, or and
mixtures thereof.

[0062] Also contemplated are salts of (1S,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol. Pharmaceutically-acceptable salts include acid addition salts and base addition salts.
Such salts may be formed by conventional means, for example by reaction of a free acid or
a free base form with one or more equivalents of an appropriate acid or base, optionally in
a solvent, or in a medium in which the salt is insoluble, followed by removal of said
solvent, or said medium, using standard techniques (e.g., in vacuo, by freeze-drying or by
filtration). Salts may also be prepared by exchanging a counter-ion of a compound of the
disclosure in the form of a salt with another counter-ion, for example using a suitable ion

exchange resin.
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[0063] Appropriate acids comprise, for example, inorganic acids such as
hydrohalic acids, e.g., hydrochloric or hydrobromic acid, sulfuric, nitric, phosphoric and
the like acids; or organic acids such as, for example, acetic, propanoic, hydroxyacetic,
lactic, pyruvic, oxalic (i.e., ethanedioic), malonic, succinic (i.e., butanedioic acid), maleic,
fumaric, malic, tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-
toluenesulfonic, cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.
Conversely said salt forms can be converted by treatment with an appropriate base into the
free base form. The compound or solvate thereof containing an acidic proton may also be
converted into their non-toxic metal or amine addition salt forms by treatment with
appropriate organic and inorganic bases.

[0064] Appropriate base salt forms comprise, for example, the ammonium salts,
the alkali and earth alkaline metal salts, e.g., the lithium, sodium, potassium, magnesium,
calcium salts and the like, salts with organic bases, e.g., primary, secondary and tertiary
aliphatic and aromatic amines such as methylamine, ethylamine, propylamine,
isopropylamine, the four butylamine isomers, dimethylamine, diethylamine,
diethanolamine, dipropylamine, diisopropylamine, di-n-butylamine, pyrrolidine, piperidine,
morpholine, trimethylamine, triethylamine, tripropylamine, quinuclidine, pyridine,
quinoline and isoquinoline; the benzathine, N-methyl-D-glucamine, hydrabamine salts, and
salts with amino acids such as, for example, arginine, lysine and the like. Conversely the
salt form can be converted by treatment with acid into the free acid form.

[0065] Further contemplated are prodrugs of (1S,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol or a salt thereof. The term “prodrug” includes any compound that is metabolised in
vivo to a form that compound in an experimentally-detectable amount. In some
embodiments, prodrugs include compounds wherein a hydroxyl, amino, sulfhydryl,
carboxy or carbonyl group in a compound is bonded to any group that may be cleaved in
vivo to regenerate the free hydroxyl, amino, sulthydryl, carboxy or carbonyl group,
respectively. Examples of prodrugs include, but are not limited to, esters and carbamates of
hydroxy functional groups, esters groups of carboxyl functional groups, N-acyl derivatives
and N-Mannich bases. General information on prodrugs may be found, e.g., in Bundegaard,

H. “Design of Prodrugs” p. 1-92, Elsevier, New York-Oxford (1985).
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[0066] Also contemplated are solvates of (1S,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol or a salt thereof. The term “solvate” as used herein comprises hydrates and solvent
addition forms which (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-
amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol is able to form, as well as
pharmaceutically acceptable addition salts thereof. Examples of such forms are, e.g.,
hydrates, alcoholates and the like. In some embodiments, a solvate of (15,2R,3S,5R)-3-(2-
(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
yl)cyclopentane-1,2-diol is utilized. In other embodiments, a hydrate of (15,2R,35,5R)-3-
(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d] pyrimidin-7-
yl)cyclopentane-1,2-diol is utilized.

[0067] The general preparation of the compound described herein is described in
International Patent Publication No. WO-2017/032840 and in the specific examples, and is
generally prepared from starting materials which are either commercially available or

prepared by standard synthetic processes commonly used by those skilled in the art.

[0068] The methods described herein are useful for treating cancers. The cancer
may be a solid cancer or a cancer affecting the blood, i.e., a hematological cancer. The
term “solid cancer” as used herein refer to an abnormal cell growth that can present in a
subject in solid organs. In some embodiments, the cancer is characterized by a splicing
factor mutation, such as a myelodysplastic syndrome (MDS). In other embodiments, the
cancer is a solid cancer. In other embodiments, the cancer is advanced or refractory cancer.
In other embodiments, the cancer is advanced or refractory solid cancer. In one
embodiment, the cancer is advanced cancer. In one embodiment, the cancer is refractory
cancer. In further embodiments, the cancer is a hematological cancer. The cancer may be
hormone-dependent or hormone-independent. In one embodiment, the patient receiveing
treatment for cancer according to the invention has previously received or is ineligible for
standard treatment options. In one embodiment, the patient receiveing treatment for cancer
according to the invention has an Eastern Cooperative Oncology Group (ECOG)

performance status score of Grade O or 1 at the beginning of treatment.
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[0069] The cancer may be at any stage of progression in the subject. In some
embodiments, the cancer is in an early or beginning stage, i.e., the tumor (“T”) stage, and
the cancer is localized. In other embodiments, the cancer is in an advanced stage, i.e., an
advanced cancer. The term “advanced stage” as used herein may refer to a cancer that has
spread to one or more areas of the body. Thus, in some aspects, the cancer is an advanced
stage cancer that has spread to the lymph nodes and is known as the node (“N”) stage, e.g.,
the node-positive (“N+7) stage. In other aspects, the cancer is an advanced stage cancer
that has spread to other parts of the body and is known as the metastasis (“M”) stage

[0070] Examples of cancers which may be treated include, but are not limited to,
acoustic neuroma, adenocarcinoma, adenoid cystic carcinoma (ACC), adrenal gland
cancer, anal cancer, angiosarcoma, appendix cancer, benign monoclonal gammopathy,
biliary cancer, bladder cancer, breast cancer, brain cancer, bronchus cancer, carcinoid
tumor, cervical cancer, chordoma, choriocarcinoma, craniopharyngioma, colorectal cancer,
epithelial carcinoma, ependymoma, endothelio sarcoma, endometrial cancer, esophageal
cancer, Ewing sarcoma, eye cancer, familiar hypereosinophilia, gall bladder cancer, gastric
cancer, gastrointestinal stromal tumor, head and neck cancer, hematopoietic cancer, heavy
chain disease, hemangioblastoma, inflammatory myofibroblastic tumor, immunocytic
amyloidosis, kidney cancer, liver cancer, lung cancer, leiomyosarcoma, mastocytosis,
myelodysplastic syndrome (MDS such as low risk and high risk MDS), mesothelioma,
myeloproliferative disorder, neuroblastoma, neurofibroma, neuroendocrine cancer,
osteosarcoma, ovarian cancer, papillary adenocarcinoma, parotid carcinoma, pancreatic
cancer, penile cancer, pinealoma, primitive neuroectodermal tumor, prostate cancer, rectal
cancer, rhabdomyosarcoma, salivary gland or duct cancer, skin cancer, small bowel cancer,
soft tissue sarcoma, sebaceous gland carcinoma, sweat gland carcinoma, synovioma,
testicular cancer, thyroid cancer, urethral cancer, vaginal cancer, or vulvar cancer. In some
embodiments, the cancer is salivary gland or duct cancer, optionally salivary gland
carcinoma. In some embodiments, the cancer is adenoid cystic carcinoma (ACC). In some
embodiments, the cancer is an angiosarcoma such as lymphangio sarcoma,
lymphangioendothelio sarcoma, or hemangio sarcoma. In other embodiments, the cancer is
a biliary cancer such as cholangiocarcinoma. In further embodiments, the cancer is a breast

cancer such as an adenocarcinoma of the breast, papillary carcinoma of the breast,
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mammary cancer, or medullary carcinoma of the breast. In still further embodiments, the
breast cancer is triple negative cancer (TNBC) In yet other embodiments, the cancer is a
brain cancer such as a meningioma, glioma or medulloblastoma. Examples of gliomas
include an astrocytoma or oligodendroglioma. In still further embodiments, the cancer is a
cervical cancer such as a cervical adenocarcinoma. In other embodiments, the cancer is a
colorectal cancer such as a colon cancer, rectal cancer, or a colorectal adenocarcinoma. In
further embodiments, the cancer is an endothelio sarcoma such as Kaposi's sarcoma or a
multiple idiopathic hemorrhagic sarcoma. In still other embodiments, the cancer is an
endometrial cancer such as a uterine cancer or a uterine sarcoma. In yet further
embodiments, the cancer is an esophageal cancer such as an adenocarcinoma of the
esophagus or Barrett' s adenocarcinoma. In other embodiments, the cancer is an eye cancer
such as an intraocular melanoma or retinoblastoma. In some aspects, the intraocular
melanoma is uveal melanoma. In further embodiments, the cancer is a gastric cancer such
as a stomach adenocarcinoma. In yet other embodiments, the cancer is a head and neck
cancer such as a head and neck squamous cell carcinoma. In still further embodiments, the
cancer is an oral cancer such as oral squamous cell carcinoma. In further embodiments, the
cancer is a parotid carcinoma. In other embodiments, the cancer is a throat cancer such as
pharyngeal cancer, laryngeal cancer, nasopharyngeal cancer, or oropharyngeal cancer. In
further embodiments, the cancer is a hematopoietic cancer. Examples of hematopoietic
cancers include leukemias, lymphomas, myeloproliferative neoplasms (MPN), and multiple
myeloma. Examples of leukemias include acute lymphocytic leukemia, acute myelocytic
leukemia, chronic myelocytic leukemia, chronic myelomonocytic leukemia (CMML), or
chronic lymphocytic leukemia. Examples of lymphomas include Hodgkin lymphoma and
non-Hodgkin lymphoma (NHL). In some embodiments, the cancer is non-Hodgkin
lymphoma. In other examples, the cancer is MDS. In other embodiments, the cancer is
low-risk MDS. In other embodiments, the cancer is low-risk MDS in a patient who is red
blood cell (RBC) transfusion-dependent. In other embodiments, the cancer is low-risk
MBDS in a patient who is relapsed or refractory to erythropoiesis-stimulating agent (ESA)
treatment. In other embodiments, the cancer is low-risk MDS in a patient who is red blood
cell (RBC) transfusion-dependent and relapsed or refractory to erythropoiesis-stimulating

agent (ESA) treatment. In further examples, the cancer is multiple myeloma. In one
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embodiment, the cancer is breast cancer, prostate cancer, salivary duct carcinoma, adenoid
cystic carcinoma, or uveal melanoma. In another embodiment, the cancer is prostate
cancer, salivary gland carcinomas, or adenoid cystic carcinoma (ACC).

[0071] Examples of lymphomas include B-cell NHL. Examples of acute
Iymphocytic leukemias include B-cell ALL, and T-cell ALL. Examples of acute
myelocytic leukemia (AML) includes B-cell AML or T-cell AML, including low- and
high-risk AML. Examples of chronic myelocytic leukemia (CML) include B-cell CML or
T-cell CML. Examples of chronic lymphocytic leukemia (CLL) include B-cell CLL or T-
cell CLL. Examples of Hodgkin lymphomas (HL) include B-cell HL and T-cell HL.
Examples of non-Hodgkin lymphomas (NHL) include B-cell NHL and T-cell NHL.
Examples of B-cell NHL include diffuse large cell lymphoma, follicular lymphoma,
chronic lymphocytic leukemia/small lymphocytic lymphoma, mantle cell lymphoma,
marginal zone B-cell lymphomas, primary mediastinal B-cell lymphoma, Burkitt
Ilymphoma, lymphoplasmacytic lymphoma, immunoblastic large cell lymphoma, hairy cell
leukemia, precursor B-lymphoblastic lymphoma and primary central nervous system
lymphoma; and T-cell NHL such as precursor T-lymphoblastic lymphoma/leukemia,
peripheral T-cell lymphoma, or multiple myeloma. In one embodiment, the B-cell NHL is
diffuse large B cell lymphoma, follicular lymphoma, or mantle cell lymphoma. Examples
of diffuse large cell lymphoma include diffuse large B-cell lymphoma (DLBCL).
Examples of peripheral T-cell lymphoma include cutaneous T-cell lymphoma,
angioimmunoblastic T-cell lymphoma, extranodal natural killer T-cell lymphoma,
enteropathy type T-cell lymphoma, subcutaneous panniculitis-like T-cell lymphoma, and
anaplastic large cell lymphoma. Examples of cutaneous T-cell lymphoma such as mycosis
fungiodes or Sezary syndrome. Examples of marginal zone B-cell lymphoma include
mucosa-associated lymphoid tissue lymphomas, nodal marginal zone B-cell lymphoma, or
splenic marginal zone B-cell lymphoma. Examples of heavy chain disease include alpha
chain disease, gamma chain disease, or mu chain disease. Examples of T-cell NHL include
precursor T-lymphoblastic lymphoma/leukemia, and peripheral T-cell lymphoma.

[0072] In still other embodiments, the cancer is a heavy chain disease such as
alpha chain disease, gamma chain disease, or mu chain disease. In further embodiments,

the cancer is a kidney cancer such as nephroblastoma, i.e., Wilms' tumor or renal cell
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carcinoma. In still other embodiments, the cancer is a liver cancer such as hepatocellular
cancer or malignant hepatoma. In yet further embodiments, the cancer is a lung cancer
such as bronchogenic carcinoma, non-small cell lung cancer (NSCLC), squamous lung
cancer, adenocarcinoma of the lung, Lewis lung carcinoma, lung neuroendocrine tumors,
typical carcinoid, atypical carcinoid, small cell lung cancer, or large cell neuroendocrine
carcinoma. In some aspects, the cancer is a small cell lung cancer (SCLC). In other
embodiments, the cancer is a myeloproliferative disorder such as polycythemia Vera,
essential thrombocytosis, agnogenic myeloid metaplasia a.k.a. myelofibrosis (MF), chronic
idiopathic myelofibrosis, chronic myelocytic leukemia, chronic neutrophilic leukemia, or
hypereosinophilic syndrome. In other embodiments, the cancer is a neurofibroma such as
neurofibromatosis type 1 or type 2 or schwannomatosis. In still other embodiments, the
cancer is a neuroendocrine cancer such as a gastroenteropancreatic neuroendocrine tumor
or carcinoid tumor. In further embodiments, the cancer is an ovarian cancer such as a
cystadenocarcinoma, ovarian embryonal carcinoma, or ovarian adenocarcinoma. In other
embodiments, the cancer is a pancreatic cancer such as pancreatic adenocarcinoma,
intraductal papillary mucinous neoplasm, or Islet cell tumor. In further embodiments, the
cancer is a penile cancer such as Paget' s disease of the penis and scrotum, pinealoma, or a
primitive neuroectodermal tumor. In still other embodiments, the cancer is a prostate
cancer such as prostate adenocarcinoma. In yet further embodiments, the cancer is a skin
cancer such as squamous cell carcinoma, keratoacanthoma, melanoma, or basal cell
carcinoma. In further embodiments, the cancer is a salivary cancer such as pleomorphic
adenoma, mucoepidermoid carcinoma, and acinic cell carcinoma. In other embodiments,
the cancer is a small bowel cancer such as appendix cancer. In further embodiments, the
cancer is a soft tissue sarcoma such as malignant fibrous histiocytoma, liposarcoma,
malignant peripheral nerve sheath tumor, chondrosarcoma, fibrosarcoma, or myxosarcoma.
In yet other embodiments, the cancer is a testicular cancer such as a seminoma or testicular
embryonal carcinoma). In still further embodiments, the cancer is a thyroid cancer such as
a papillary carcinoma of the thyroid, papillary thyroid carcinoma, or medullary thyroid
cancer. In other embodiments, the cancer is a vulvar cancer such as Paget' s disease of the
vulva. In further embodiments, the cancer is a clear cell carcinoma, oncocytic carcinoma,

or polymorphous adenocarcinoma.
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[0073] In some embodiments, the methods are useful in treating breast cancer,
lung cancer, esophageal cancer, bladder cancer, hematopoietic cancer, lymphoma,
medulloblastoma, rectum adenocarcinoma, colon adenocarcinoma, gastric cancer,
pancreatic cancer, liver cancer, adenoid cystic carcinoma, lung adenocarcinoma, head and
neck squamous cell carcinoma (HNSCC), brain tumors, hepatocellular carcinoma, renal
cell carcinoma, melanoma, oligodendroglioma, ovarian clear cell carcinoma, uveal
melanoma, prostate cancer, and ovarian serous cystadenoma.

[0074] In other embodiments, methods are useful in reducing the risk of cancer

recurrence.

[0075] The methods described herein permit administration of the PRMTS
inhibitor via any acceptable route. In some embodiments, the PRMTS inhibitor is
administered orally, parenterally (i.e., in the form of a liquid), rectally (i.e., in the form of a
suppository), topically (i.e., in the form of a transdermal patch, ointment, or cream), or
intranasally. Examples of parenteral administration include intravenous (IV),
intramuscular (IM), and subcutaneous (SC) injection. Preferably, the PRMTS inhibitor is
administered orally. In other embodiments, the PRMTS inhibitor is administered orally. In
further embodiments, the PRMTS inhibitor is administered parenterally. When
administered orally, the PRMTS inhibitor may be administered to the subject in the fed
state or in the fasted state. Preferably, the PRMTS inhibitor is orally administered to the
subject in the fasted state.

[0076] While it is possible for the active ingredient to be administered alone, i.e.,
neat, it may also be present in pharmaceutical composition. Accordingly, the present
disclosure further provides a pharmaceutical composition and, as active ingredient, the
PRMTS inhibitor described herein. As such the PRMTS inhibitor may be formulated into
various pharmaceutical forms for administration purposes.

[0077] When the PRMTS inhibitor is formulated in a pharmaceutical
composition, the composition also comprises a pharmaceutically acceptable carrier, diluent,
and/or excipient. The particular carrier, diluent, and/or excipient will depend on the route
of administration and may be determined by those skilled in the art. The carrier, diluent,

and/or excipient must be “acceptable” in the sense of being compatible with the other
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ingredients of the composition and not deleterious to the recipients thereof. Examples of
excipients include diluents, lubricants, binders, and disintegrating agents. suspending
agents, penetration enhancing agent and/or a suitable wetting agent. The excipient may be
in the form of a liquid such as water, a glycol, an oil, or an alcohol or a solid such as a
starch, sugar, or kaolin.

[0078] Pharmaceutical compositions designed for oral administration may be in
the form of solid or liquid. In some embodiments, the oral formulation is a liquid
preparation such as a suspension, syrup, elixir, emulsion, or solution. In other
embodiments, the oral formulation is a solid preparation such as a tablet (including scored
or coated tablets), capsule, caplet (including scored or coated caplets), pill, powder, or
wafer. In one embodiment, the oral formulation is a capsule. In one embodiment, the oral
formulation is a capsule comprising 0.5 mg of a PRMTS inhibitor (preferably
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yljethyl)-5-(4-amino-7H-pyrrolo[2,3-
d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof). In one embodiment, the oral formulation is a capsule comprising 2 mg of a
PRMTS inhibitor (preferably (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-
(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or a pharmaceutically
acceptable addition salt or solvate thereof).

[0079] To prepare the pharmaceutical compositions, an effective amount of the
particular compound as the active ingredient is combined with a pharmaceutically
acceptable carrier. Liquid solutions may be prepared in which the carrier comprises, e.g.,
saline solution, glucose solution, oils, or a mixture thereof such as a mixture of saline and
glucose solution. Appropriate oils include, without limitation, peanut oil, sesame oil,
cottonseed oil, corn oil, soybean oil, synthetic glycerol esters of long chain fatty acids and
mixtures of these and other oils.

[0080] The compounds, that can be suitable to treat or prevent cancer or cancer-
related conditions, may be administered alone or in combination with one or more
additional therapeutic agents. Combination therapy includes administration of a single
pharmaceutical dosage formulation which contains the compound described herein, a
pharmaceutically acceptable addition salt, or a solvate thereof, and one or more additional

therapeutic agents, as well as administration of the PRMTS inhibitor and each additional
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therapeutic agents in its own separate pharmaceutical dosage formulation. For example, the
PRMTS5 inhibitor and a therapeutic agent may be administered to the patient together in a
single oral dosage composition such as a tablet or capsule, or each agent may be
administered in separate oral dosage formulations.

[0081] For use in the methods described herein, the compounds may be
administered in conjunction with an adjuvant therapy. The term “adjuvant therapy” as used
herein refers to the administration of one or more other medicinal agents, more particularly,
with other chemotherapeutics, or techniques that can be used in cancer therapy. In some
embodiments, the adjuvant therapy comprises radiation. In other embodiments, the
adjuvant therapy comprises a chemotherapeutic agent. In further embodiments, the
chemotherapeutic agent is a DNA methyl transferase inhibitor such as 5-azacitidine or
decitabine. In still other embodiments, the chemotherapeutic agent is 5-azacitidine.

[0082] Embodiments

[0083] Embodiment 1. A PRMTS (protein arginine methyltransferase 5) inhibitor
for use in treating a human patient diagnosed with a cancer by administration of a
therapeutically effective amount of the PRMTS inhibitor to the human patient, wherein the
administration comprises: (i) administering to the patient initial doses of at least about 0.1
mg per day of the PRMTS inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane- 1,2-diol or a
pharmaceutically acceptable addition salt or solvate thereof for an initial dosing period of
about 5 to about 20 days; and (ii) administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for one or more subsequent dosing periods of
about 5 to about 20 days each; wherein, a first subsequent dosing period is separated in
time from the initial dosing period by at least about 5 days; and the subsequent dosing
periods are separated in time from each other by at least about 5 days.

[0084] Embodiment 2. A PRMTS (protein arginine methyltransferase 5) inhibitor
for use in a method of treating a human patient diagnosed with a cancer, wherein the
method comprises administering a therapeutically effective amount of the PRMTS inhibitor
to the human patient, wherein the method comprises: (i) administering to the patient initial
doses of at least about 0.1 mg per day of the PRMTS? inhibitor that is (1S,2R,3S,5R)-3-(2-
(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
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yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or solvate thereof
for an initial dosing period of about 5 to about 20 days; and (ii) administering to the patient
subsequent doses of at least about 0.1 mg per day of the PRMTS inhibitor for one or more
subsequent dosing periods of about 5 to about 20 days each; wherein, a first subsequent
dosing period is separated in time from the initial dosing period by at least about 5 days;
and the subsequent dosing periods are separated in time from each other by at least about 5
days.Embodiment 4. The PRMTS inhibitor for use according to any one of the preceding
embodiments, wherein each of the initial dose per day or subsequent dose per day is,
independently, at least about 0.5 mg, at least about 1 mg, at least about 2 mg, at least about
3 mg, at least about 4 mg, at least about 5 mg, at least about 5.5 mg, at least about 6 mg, at
least about 8 mg, at least about 16 mg, at least about 30 mg, or at least about 60 mg.

[0085] Embodiment 5. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein each of the initial dose per day or subsequent dose per
day is, independently, about 0.1 to about 100 mg, about 0.5 to about 80 mg, about 0.5 to
about 60 mg, 0.5 to about 30 mg, about 0.5 to about 16 mg, about 0.5 to about 8 mg, about
0.5 to about 4 mg, about 0.5 to about 2 mg, or about 0.5 to about 1 mg.

[0086] Embodiment 6. The PRMTS5 inhibitor for use according to any one of the
preceding embodiments, wherein each of the initial dose per day and subsequent dose per
day is, independently, about 0.5 mg, about 1 mg, about 2 mg, about 3 mg, about 4 mg,
about 5 mg, about 5.5 mg, about 6 mg, about 8 mg, about 12.5 mg, about 16 mg, about 25
mg, about 30 mg, about 50 mg, about 60 mg, about 100 mg, about 200 mg, about 400 mg,
about 600 mg, about 800 mg, or about 1200 mg.

[0087] Embodiment 7. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein each of the initial dose or at least one subsequent dose is
administered once daily or both the initial dose and at least one subsequent dose are
administered once daily.

[0088] Embodiment 8. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein each of the initial dose or at least one subsequent dose is
administered twice daily (BID) in divided doses or both the initial dose and at least one

subsequent dose are administered twice daily in divided doses.
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[0089] Embodiment 9. The PRMTS inhibitor for use according to embodiment 8,
wherein the divided doses are equal.

[0090] Embodiment 10. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein the initial dosing period is about 7 days to about 14 days.

[0091] Embodiment 11. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein the initial dosing period is about 7 days.

[0092] Embodiment 12. The PRMTS inhibitor for use according to any one of
embodiments 1-11, wherein the initial dosing period is about 14 days.

[0093] Embodiment 13. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein the first subsequent dosing period is separated in time
from the initial dosing period by at least about 7 days; and the subsequent dosing periods
are separated in time from each other by at least about 7 days.

[0094] Embodiment 14. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein the first subsequent dosing period is separated in time
from the initial dosing period by about 7 days; and the subsequent dosing periods are
separated in time from each other by about 7 days.

[0095] Embodiment 15. The PRMTS inhibitor for use according to any one of
embodiments 1 to 12, wherein each subsequent dosing period is about 7 days to about 14
days.

[0096] Embodiment 16. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein each subsequent dosing period is about 7 days.

[0097] Embodiment 17. The PRMTS inhibitor for use according to any one of
embodiments 1 to 15, wherein each subsequent dosing period is about 14 days.

[0098] Embodiment 18. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein the initial dose or at least one subsequent dose is
administered orally or the initial dose and at least one subsequent dose are administered
orally.

[0099] Embodiment 19. The PRMTS inhibitor for use according to any one of the
preceding embodiments, wherein the initial dose and at least one subsequent dose are the

same.
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[00100] Embodiment 20. The PRMTS inhibitor for use according to any one of
embodiments 1 to 18, wherein the initial dose and at least one subsequent dose are
different.

[00101] Embodiment 21. The PRMTS inhibitor for use according to any one of
the preceding embodiments, wherein the cancer is an advanced cancer.

[00102] Embodiment 22. The PRMTS inhibitor for use according to any one of
the preceding embodiments, wherein the cancer is acoustic neuroma, adenocarcinoma,
adenoid cystic carcinoma, adrenal gland cancer, anal cancer, angiosarcoma, appendix
cancer, benign monoclonal gammopathy, biliary cancer, bladder cancer, breast cancer,
brain cancer, bronchus cancer, carcinoid tumor, cervical cancer, chordoma,
choriocarcinoma, craniopharyngioma, colorectal cancer, epithelial carcinoma,
ependymoma, endothelio sarcoma, endometrial cancer, esophageal cancer, Ewing sarcoma,
eye cancer, familiar hypereosinophilia, gall bladder cancer, gastric cancer, gastrointestinal
stromal tumor, head and neck cancer, hematopoietic cancer, heavy chain disease,
hemangioblastoma, inflammatory myofibroblastic tumor, immunocytic amyloidosis,
kidney cancer, liver cancer, lung cancer, leiomyosarcoma, mastocytosis, myelodysplastic
syndrome, mesothelioma, myeloproliferative disorder, neuroblastoma, neurofibroma,
neuroendocrine cancer, osteosarcoma, ovarian cancer, papillary adenocarcinoma,
pancreatic cancer, penile cancer, pinealoma, primitive neuroectodermal tumor, prostate
cancer, rectal cancer, rhabdomyosarcoma, salivary gland cancer, skin cancer, small bowel
cancer, soft tissue sarcoma, sebaceous gland carcinoma, sweat gland carcinoma,
synovioma, testicular cancer, thyroid cancer, urethral cancer, vaginal cancer, or vulvar
cancer.

[00103] Embodiment 23. The PRMTS inhibitor for use according to any one of
the preceding embodiments, wherein the cancer is a solid cancer.

[00104] Embodiment 24, The PRMTS inhibitor for use according to any one of
the preceding embodiments, wherein the cancer is a non-small cell lung cancer.

[00105] Embodiment 25. The PRMTS inhibitor for use according to any one of
embodiments 1 to 22, wherein the cancer is a hematopoietic cancer.

[00106] Embodiment 26. The PRMTS inhibitor for use according to embodiment

25, wherein the cancer is non-Hodgkin’s lymphoma.
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[00107] Embodiment 27. The PRMTS inhibitor for use according to any one of
the preceding embodiments, further comprising administering an adjuvant therapy to the
patient.

[00108] Embodiment 28. The PRMTS inhibitor for use according to embodiment
27, wherein the adjuvant therapy comprises administering radiation to the patient.

[00109] Embodiment 29. The PRMTS inhibitor for use according to embodiment
27, wherein the adjuvant therapy comprises administering an effective amount of a
chemotherapeutic agent to the patient.

[00110] Embodiment 30. The PRMTS inhibitor for use according to embodiment
29, wherein the chemotherapeutic agent is a DNA methyl transferase inhibitor such as 5-
azacitidine or decitabine, preferably 5-azacitidine.

[00111] Embodiment 31. The PRMTS inhibitor for use according to any one of
the preceding embodiments, wherein efficacy is measured by determining a patient time to
disease progression or a patient response rate.

[00112] Embodiment 32. The PRMTS inhibitor for use according to any one of
the preceding embodiments, wherein the compound is a pharmaceutically acceptable
addition salt of (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol.

[00113] Embodiment 33. The PRMTS inhibitor for use according to any one of
embodiments 1 to 32, wherein the compound is a solvate of (1S,2R,3S,5R)-3-(2-(2-amino-
3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-
1,2-diol.

[00114] Embodiment 34. The PRMTS5 inhibitor for use according to embodiment
33, wherein the solvate is a hydrate.

[00115] Embodiment 35. The PRMTS inhibitor for use according to any one of
embodiments 1 to 32, wherein the compound is (15,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol.

[00116] Embodiment 36. A PRMTS (protein arginine methyltransferase 5)

inhibitor for use in treating a human patient diagnosed with a cancer by administration of a
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therapeutically effective amount of the PRMTS inhibitor to the human patient, wherein the

administration comprises:

€y

(i)

administering to the patient initial doses of about 0.1 mg to about 5 mg per day
of the PRMTS5 inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days; and

administering to the patient subsequent doses of about 0.1 mg to about 5 mg per

day of the PRMTS inhibitor for one or more subsequent dosing periods;

wherein:

a first subsequent dosing period is separated in time from the initial dosing period

the

by at least about 7 days; and
subsequent dosing periods are separated in time from each other by at least

about 7 days.

[00117] Embodiment 37. A PRMTS (protein arginine methyltransferase 5)

inhibitor fo

r use in treating a human patient diagnosed with a cancer by administration of a

therapeutically effective amount of the PRMTS inhibitor to the human patient, wherein the

administration comprises:

)

(i1)

(iii)

@iv)

v)

administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days to about 14 days;

after the initial period, administering to the patient no doses of the PRMTS5
inhibitor for an off-period of about 7 days to about 14 days;

after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period
of about 7 days to about 14 days;

after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days to about 14 days; and

optionally, sequentially repeating steps (iii) and (iv).
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[00118] Embodiment 38. The PRMTS5 inhibitor for use according to embodiment

37, comprising:

€y

(i)

(i)

(iv)

v)

administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS5 inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days;

after the initial period, administering to the patient no doses of the PRMTS5
inhibitor for an off-period of about 7 days;

after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS5 inhibitor for a subsequent dosing period
of about 14 days;

after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

optionally, sequentially repeating steps (iii) and (iv).

[00119] Embodiment 39. The PRMTS inhibitor for use according to embodiment

37, comprising:

€y

(i)

(iii)

(iv)

v)

administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days;

after the initial period, administering to the patient no doses of the PRMT5
inhibitor for an off-period of about 7 days;

after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period
of about 7 days;

after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

optionally, sequentially repeating steps (iii) and (iv).
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[00120] Embodiment 40. The PRMTS inhibitor for use according to any one of
embodiments 37-39, wherein step (v) comprises sequentially repeating steps (iii) and (iv) at
least 4 times.

[00121] Embodiment 41. The PRMTS inhibitor for use according to any one of
embodiments 37-40 comprising administering to the patient the initial doses of about 0.5
mg to about 5 mg per day of the PRMTS inhibitor, and administering to the patient the
subsequent doses of about 0.5 mg to about 5 mg per day of the PRMTS inhibitor.

[00122] Embodiment 42. The PRMTS inhibitor for use according to any one of
embodiments 37-41, wherein the method is effective in reducing a tumor volume in the
patient.

[00123] Aspects

[00124] Aspect 1. A method for treating a human patient diagnosed with a cancer,
comprising administering a therapeutically effective amount of a PRMTS (protein arginine
methyltransferase 5) inhibitor, the method comprising:

(i) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 5 to about 20 days; and

(ii) administering to the patient subsequent doses of at least about 0.1 mg per day of
the PRMTS inhibitor for one or more subsequent dosing periods of about 5 to
about 20 days each;

wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 5 days; and

the subsequent dosing periods are separated in time from each other by at least
about 5 days.

[00125] Aspect 3. The method of Aspect 1, wherein each of the initial dose per
day or subsequent dose per day is, independently, at least about 0.5 mg, at least about 1 mg,

at least about 2 mg, at least about 3 mg, at least about 4 mg, at least about 5 mg, at least
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about 5.5 mg, at least about 6 mg, at least about 8 mg, at least about 16 mg, at least about
30 mg, or at least about 60 mg.

[00126] Aspect 4. The method of any one of the preceding Aspects, wherein each
of the initial dose per day or subsequent dose per day is, independently, about 0.1 to about
100 mg, about 0.5 to about 80 mg, about 0.5 to about 60 mg, 0.5 to about 30 mg, about 0.5
to about 16 mg, about 0.5 to about 8 mg, about 0.5 to about 4 mg, about 0.5 to about 2 mg,
or about 0.5 to about 1 mg.

[00127] Aspect 5. The method of any one of the preceding Aspects, wherein each
of the initial dose per day and subsequent dose per day is, independently, about 0.5 mg,
about 1 mg, about 2 mg, about 3 mg, about 4 mg, about 5 mg, about 5.5 mg, about 6 mg,
about 8 mg, about 12.5 mg, about 16 mg, about 25 mg, about 30 mg, about 50 mg, about 60
mg, about 100 mg, about 200 mg, about 400 mg, about 600 mg, about 800 mg, or about
1200 mg.

[00128] Aspect 6. The method of any one of the preceding Aspects, wherein each
of the initial dose or at least one subsequent dose is administered once daily or both the
initial dose and at least one subsequent dose are administered once daily.

[00129] Aspect 7. The method of any one of Aspects 1 to 5, wherein each of the
initial dose or at least one subsequent dose is administered twice daily (BID) in divided
doses or both the initial dose and at least one subsequent dose are administered twice daily
in divided doses.

[00130] Aspect 8. The method of Aspect 7, wherein the divided doses are equal.

[00131] Aspect 9. The method of any one of the preceding Aspects, wherein the
initial dosing period is about 7 days to about 14 days.

[00132] Aspect 10. The method of any one of the preceding Aspects, wherein the
initial dosing period is about 7 days.

[00133] Aspect 11. The method of any one of Aspects 1 to 9, wherein the initial
dosing period is about 14 days.

[00134] Aspect 12. The method of any one of the preceding Aspects, wherein the
first subsequent dosing period is separated in time from the initial dosing period by at least
about 7 days; and the subsequent dosing periods are separated in time from each other by at

least about 7 days.
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[00135] Aspect 13. The method of any one of the preceding Aspects, wherein the
first subsequent dosing period is separated in time from the initial dosing period by about 7
days; and the subsequent dosing periods are separated in time from each other by about 7
days.

[00136] Aspect 14. The method of any one of Aspects 1 to 11, wherein each
subsequent dosing period is about 7 days to about 14 days.

[00137] Aspect 15. The method of any one of the preceding Aspects, wherein
each subsequent dosing period is about 7 days.

[00138] Aspect 16. The method of any one of Aspects 1 to 14, wherein each
subsequent dosing period is about 14 days.

[00139] Aspect 17. The method of any one of the preceding Aspects, wherein the
initial dose or at least one subsequent dose is administered orally or the initial dose and at
least one subsequent dose are administered orally.

[00140] Aspect 18. The method of any one of the preceding Aspects, wherein the
initial dose and at least one subsequent dose are the same.

[00141] Aspect 19. The method of any one of Aspects 1 to 17, wherein the initial
dose and at least one subsequent dose are different.

[00142] Aspect 20. The method of any one of the preceding Aspects, wherein the
cancer is an advanced cancer.

[00143] Aspect 21. The method of any one of the preceding Aspects, wherein the
cancer is acoustic neuroma, adenocarcinoma, adenoid cystic carcinoma, adrenal gland
cancer, anal cancer, angiosarcoma, appendix cancer, benign monoclonal gammopathy,
biliary cancer, bladder cancer, breast cancer, brain cancer, bronchus cancer, carcinoid
tumor, cervical cancer, chordoma, choriocarcinoma, craniopharyngioma, colorectal cancer,
epithelial carcinoma, ependymoma, endothelio sarcoma, endometrial cancer, esophageal
cancer, Ewing sarcoma, eye cancer, familiar hypereosinophilia, gall bladder cancer, gastric
cancer, gastrointestinal stromal tumor, head and neck cancer, hematopoietic cancer, heavy
chain disease, hemangioblastoma, inflammatory myofibroblastic tumor, immunocytic
amyloidosis, kidney cancer, liver cancer, lung cancer, leiomyosarcoma, mastocytosis,
myelodysplastic syndrome, mesothelioma, myeloproliferative disorder, neuroblastoma,

neurofibroma, neuroendocrine cancer, osteosarcoma, ovarian cancer, papillary
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adenocarcinoma, pancreatic cancer, penile cancer, pinealoma, primitive neuroectodermal
tumor, prostate cancer, rectal cancer, rhabdomyosarcoma, salivary gland cancer, skin
cancer, small bowel cancer, soft tissue sarcoma, sebaceous gland carcinoma, sweat gland
carcinoma, synovioma, testicular cancer, thyroid cancer, urethral cancer, vaginal cancer, or
vulvar cancer.

[00144] Aspect 22. The method of any one of the preceding Aspects, wherein the
cancer is a solid cancer.

[00145] Aspect 23. The method of any one of the preceding Aspects, wherein the
cancer is a non-small cell lung cancer.

[00146] Aspect 24. The method of any one of Aspects 1 to 21, wherein the cancer
is a hematopoietic cancer.

[00147] Aspect 25. The method of Aspect 24, wherein the cancer is non-
Hodgkin’s lymphoma.

[00148] Aspect 26. The method of any one of the preceding Aspects, further
comprising administering an adjuvant therapy to the patient.

[00149] Aspect 27. The method of Aspect 26, wherein the adjuvant therapy
comprises administering radiation to the patient.

[00150] Aspect 28. The method of Aspect 26, wherein the adjuvant therapy
comprises administering an effective amount of a chemotherapeutic agent to the patient.

[00151] Aspect 29. The method of Aspect 28, wherein the chemotherapeutic
agent is a DNA methyl transferase inhibitor such as 5-azacitidine or decitabine, preferably
5-azacitidine.

[00152] Aspect 30. The method of any one of the preceding Aspects, wherein
efficacy is measured by determining a patient time to disease progression or a patient
response rate.

[00153] Aspect 31. The method of any one of the preceding Aspects, wherein the
compound is a pharmaceutically acceptable addition salt of (15,2R,3S,5R)-3-(2-(2-amino-
3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-
1,2-diol.
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[00154] Aspect 32. The method of any one of Aspects 1 to 31, wherein the
compound is a solvate of (15,2R,35,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-
amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol.

[00155] Aspect 33. The method of Aspect 32, wherein the solvate is a hydrate.

[00156] Aspect 34. The method of any one of Aspects 1 to 31, wherein the
compound is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol.

[00157] Aspect 35. A method for treating a human patient diagnosed with a
cancer, comprising administering a therapeutically effective amount of a PRMTS5 (protein
arginine methyltransferase 5) inhibitor, the method comprising:

(i) administering to the patient initial doses of about 0.1 mg to about 5 mg per day
of the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days; and

(i1) administering to the patient subsequent doses of about 0.1 mg to about 5 mg per
day of the PRMTS inhibitor for one or more subsequent dosing periods;

wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 7 days; and

the subsequent dosing periods are separated in time from each other by at
least about 7 days.

[00158] Aspect 36. A method for treating a human patient diagnosed with a
cancer, comprising administering a therapeutically effective amount of a PRMTS (protein
arginine methyltransferase 5) inhibitor, the method comprising:

(i) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial

dosing period of about 7 days to about 14 days;
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(i)

(iii)

(iv)

v)

after the initial period, administering to the patient no doses of the PRMTS
inhibitor for an off-period of about 7 days to about 14 days;

after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period
of about 7 days to about 14 days;

after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days to about 14 days; and

optionally, sequentially repeating steps (iii) and (iv).

[00159] Aspect 37. The method of Aspect 36 comprising:

1)

(i)

(iii)

(iv)

v)

administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days;

after the initial period, administering to the patient no doses of the PRMTS5
inhibitor for an off-period of about 7 days;

after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS5 inhibitor for a subsequent dosing period
of about 14 days;

after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

optionally, sequentially repeating steps (iii) and (iv).

[00160] Aspect 38. The method of Aspect 36 comprising:

)

(i1)

administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days;

after the initial period, administering to the patient no doses of the PRMTS

inhibitor for an off-period of about 7 days;
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(iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS5 inhibitor for a subsequent dosing period
of about 7 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).

[00161] Aspect 39. The method according to any of Aspects 36-38, wherein step
(v) comprises sequentially repeating steps (iii) and (iv) at least 4 times.

[00162] Aspect 40. The method according to any of Aspects 36-39 comprising
administering to the patient the initial doses of about 0.5 mg to about 5 mg per day of the
PRMTS inhibitor and administering to the patient the subsequent doses of about 0.5 mg to
about 5 mg per day of the PRMTS inhibitor.

[00163] Aspect 41. The method according to any of Aspects 36-40, wherein the

method is effective in reducing a tumor volume in the patient.

ABBREVIATIONS

B-hCG B human chorionic gonadotropin

BFE-FDG 18F-fluorodeoxyglucose

2D 2-dimensional

ADL activities of daily living

ALT alanine aminotransferase

ALP alkaline phosphatase;

AML acute myeloid leukemia

Arg arginine

AST aspartate aminotransferase

AUC area under the plasma concentration versus time curve

B cell B lymphocyte

BCRP breast cancer resistance protein

BLRM Bayesian logistic regression model

C cycle

CL/F apparent total systemic clearance of drug after extravascular
administration

Crnax maximum observed plasma concentration

Chrnin minimum observed plasma concentration

CNS central nervous system

CR complete response

CSR clinical study report

CT computed tomography
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Dord day

DLBCL diffuse large B-cell lymphoma

DLT dose-limiting toxicity

DNA deoxyribonucleic acid

DOR duration of response

ECG electrocardiogram

ECHO echocardiogram

ECOG Eastern Cooperative Oncology Group

EOT end-of-treatment

EWOC escalation with overdose control (principle)

ESA erythropoiesis-stimulating agent

FDA Food and Drug Administration (US)

FDG BE_fludeoxyglucose

FFPE formalin-fixed, paraffin-embedded

FIH first-in-human

FL follicular lymphoma

GCP good clinical practice

GGT gamma-glutamyl transpeptidase;

GI gastrointestinal

Glso growth inhibition of 50%

HBsAg hepatitis B surface antigen

HCV hepatitis C virus

HP-B-CD hydroxypropyl-B-cyclodextrin

HNSTD highest non-severely toxic dose

ICF informed consent form

1IEC Independent Ethics Committee

IPSS International Prognostic Scoring System

IRB Institutional Review Board

I\ intravenous

WG International Working Group

MAD maximum administered dose

MCL mantle cell lymphoma

mCRM modified continual reassessment method

MDS myelodysplastic syndromes

MRI magnetic resonance imaging

mRNA messenger ribonucleic acid

MTD maximum tolerated dose

MUGA multigated acquisition (scan)

NCICTCAE National Cancer Institute Common Terminology Criteria for Adverse
Events

NHL non-Hodgkin lymphoma

NOAEL no observed adverse effect level

NOS not otherwise specified

NSCLC non-small cell lung cancer

PET positron emission tomography
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PD pharmacodynamics

PK pharmacokinetics

P-gp P-glycoprotein

PQC product quality complaint

PR partial response

PRMTS protein arginine methyltransferase 5

QD daily

Ra accumulation index

RBC red blood cell

RECIST Response Criteria in Solid Tumors

RNA ribonucleic acid

RP2D recommended Phase 2 dose

SAM S-adenosylmethionine

SCLC small cell lung cancer

SDMA symmetric dimethyl-arginine

SET study evaluation team

SIPPM site investigational product and procedures manual
SmD1/3-Me> symmetrically di-methylated

SUSAR suspected unexpected serious adverse reaction
Tin half-life

TLS tumor lysis syndrome

TCR T cell receptor

TGI tumor growth inhibition

TI transfusion independence

Tmax time corresponding to the last quantifiable plasma concentration
TTR time to response

ULN upper limit of normal

Uv ultraviolet

Vss/F volume of distribution at steady state

WHO World Health Organization

EXAMPLES

[00164] Example 1. Drug Substance

[00165]

The JNJ-64619178 drug substance administered in the in vivo mouse

studies and human clinical study described herein has a molecular weight of 483.37, a

molecular formula of C2oH23BrN¢O2, and the chemical name of (15,2R,3S,5R)-3-[2-(2-

amino-3-bromoquinolin-7-yl)ethyl]-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-

yl)cyclopentane-1,2-diol. The drug substance was prepared and characterized as described
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in International Patent Publication No. WO-2017/032840, which is incorporated by
reference herein.

[00166] Example 2. Drug Formulation

[00167] The JNJ-64619178 drug substance supplied for the clinical study
described herein is formulated as 0.5 mg and 2 mg capsules for oral administration. In
addition to the drug substance, each capsule includes colloidal silicon dioxide as a glidant
and a hard gelatin capsule shell (size 0 for the 0.5-mg capsule and size 3 for the 2.0-mg
capsule, each capsule shell comprising, e.g., gelatin and titanium dioxide).

[00168] Example 3. In vivo Lung Cancer Models: Efficacy of JNJ-64619178 in
an Established NCI-H1048 SCLC Model

[00169] A. Study 1

[00170] JNJ-64619178 was tested for antitumor activity in the NCI-H1048 human
xenograft model of SCLC. Male mice were subcutaneously implanted with NCI-H1048
cells, and tumors were allowed to grow for 14 days, reaching 174451 mm? in volume,
when treatment was started. Mice were administered once daily oral doses of JNJ-
64619178 at 1, 3, and 10 mg/kg or 20% hydroxypropyl-p-cyclodextrin (HP-B-CD) vehicle
control for up to 28 days.

[00171] JNJ-64619178 showed biologically significant antitumor activity at 3 and
10 mg/kg. At a dose of 10 mg/kg, INJ-64619178 elicited complete regression of tumors
that was maintained for up to 14 days postdose. Group mean tumor volumes are shown in
Figure 2. There was statistically significant antitumor activity at doses of 1, 3, and 10
mg/kg INJ-64619178 compared with vehicle control, with 99.1% tumor growth inhibition
(TGI) achieved with 10 mg/kg on Day 42 postimplantation.

[00172] These results were confirmed in a second human SCLC mouse xenograft
study. Mice with NCI H1048 human SCLC xenografts were treated via oral gavage with
INJ-64619178 (1, 3, and 10 mg/kg) or 20% HP B CD vehicle control for 10 days, and
tumor regrowth was observed for an additional 10 days. Biologically significant TGI (up to
72.9%) was observed at 10 mg/kg JNJ 64619178, which continued for several days during
the postdosing period.

[00173] Figure 1 details the individual tumor regrowth observed following
cessation of once daily treatment with 10 mg/kg JNJ 64619178 or vehicle control. In all 8
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mice treated with 10 mg/kg JNJ 64619178, tumor regrowth began approximately 14 days
after cessation of dosing, with tumors reaching ethical limits by Day 92 postimplantation.

[00174] B. Study 2

[00175] NCI-H1048 lung cancer xenograft mice were orally dosed for 9
consecutive days with JNJ-64619178 (10 mg/kg), followed by treatment cessation for 11
days. At 2 h post dosing (day 0, 1, 2, 3 and 6) and every day following treatment cessation,
tumors (n=3 nude mice/group) were collected and level of SmD1/3-Me: assessed by
immunoblotting and normalized to a median [-actin protein level determined from vehicle
(20% HP-B3-CD) treated tumor samples. The percentage (%) SmD1/3-Me> levels compared
to vehicle treated group (defined as 100%), was visualized in Figure 3 as boxplots with
whiskers from minimum to maximum with a line joining the median values. The gray
shaded section represents the dosing period and the dotted bar represent level of SmD1/3-
Me; in untreated samples.

[00176] C. Study 3

[00177] NCI-H1048 xenografts bearing mice (n=8 mice/group) were once oral
daily dosed with vehicle (20% HP-B-CD) or INJ-64619178 (10 mg/kg) for either 28
consecutive days or for two cycles of 7 daily drug treatment followed by 7 days dosing
holidays (7+/7-, 2 cycles), and tumor growth inhibition (TGI, %) compared to vehicle
treatment of 62 and 63%, respectively, was calculated at d 28. In all xenografts studies, the
average tumor volume at treatment initiation was about 150 mm? and mean tumor volumes
(mm?) + SEM of each group were graphed over time as indicated in Figure 4.

[00178] Example 4. A Phase I Open-Label Study of the Safety,
Pharmacokinetics, and Pharmacodynamics of JNJ-64619178 in Subjects with Advanced
Cancers

[00179] This is a multi-part, Phase 1, open-label, multicenter study to evaluate the
safety, pharmacokinetics, pharmacodynamics, and preliminary clinical activity of JNJ-
64619178 monotherapy administered either to adult human subjects with advanced solid
tumors or B cell non-Hodgkin lymphomas who previously received or are ineligible for
standard treatment options, or to adult subjects with lower risk myelodysplastic syndromes
(MDS) who are red blood cell (RBC) transfusion-dependent and relapsed or refractory to

erythropoiesis-stimulating agent (ESA) treatment.
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[00180] Initial Clinical Results

[00181] Fifteen (15) participants with various solid tumors (e.g., breast cancer,
prostate cancer, salivary duct carcinoma, adenoid cystic carcinoma) were dosed in the “Part
1” study described below with JNJ-64619178 at 0.5 mg (1 cohort), 1 mg (2" cohort), 2
mg (3" cohort) and 4 mg (4™ cohort) under a schedule of 14 days continuous dose
administration followed by a 7-day rest period (14 days on/7 days off in a 21-day cycle).
Average treatment duration ranged from 4 weeks in the 4% cohort (4mg 14 days on/7 days
off) to 6 months in the 2" cohort (1mg 14 days on/7 days off). The most frequently
reported adverse events (AEs) observed in the first 3 escalating cohorts were hematologic,
gastrointestinal and dermatologic. Non-hematologic toxicities were Grade 1 or 2 except for
one case of Grade 3 vomiting lasting 24 hours. No dose limiting toxicities (DLTs) were
observed in the first 3 cohorts. The Part 1 study is ongoing.

[00182] Follow-on Clinical Results

[00183] Fifty-four (54) participants with various solid tumors (e.g., breast cancer,
prostate cancer, salivary duct carcinoma, adenoid cystic carcinoma, and uveal melanoma)
were dosed in the “Part 1” study described below with INJ-64619178 at 0.5 mg (1*
cohort), 1 mg (2" cohort), 2 mg (3™ cohort), 4 mg (4™ cohort), and 3 mg (5" cohort) under
a schedule of 14 days continuous dose administration followed by a 7-day rest period (14
days on/7 days off in a 21-day cycle); or at 1 mg (6™ cohort) or 2 mg (7 cohort) under a
schedule of 21 days continuous dosing. Average treatment duration was 3 months, with a
range of 0.4 to 22.4 months. Adverse events (AEs) observed in >20% of participants were
gastrointestinal disorders (nausea, vomiting, diarrhea), hematologic disorders
(thrombocytopenia, anemia, neutropenia), general disorders (fatigue and asthenia) and
dysgeusia. Dose-limiting toxicities of thrombocytopenia of Grade 4 or of Grade 3 lasting
longer than 7 days were observed in cohorts 4, 5, and 6. The maximum tolerated dose was
considered 3 mg on the 14 days on/7 days off schedule or 2 mg on the continuous dosing
schedule. Out of 45 participants evaluable for efficacy, 1 (4.3%), 24 (52%) and 20 (43%)
had best overall response of confirmed partial response, stable disease and progressive
disease, respectively. The participant with confirmed PR was from cohort 2.

[00184] JNJ64619178 plasma Crax and AUC were linearly dose-proportional.

Robust target engagement, as measured by plasma SDMA, was achieved even with
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intermittent dosing. A confirmed partial response (RECIST) was observed in ACC, and

patients with ACC, prostate cancer, salivary gland carcinomas, and other tumor types had

stable disease greater than 6 months. Two provisional RP2Ds were selected: 1.5 mg

intermittently and 1 mg QD.
[00185]

This data shows that JNJ64619178 demonstrated manageable toxicity

and preliminary evidence of antitumor activity at selected dose levels. Intermittent dosing

also maintained target inhibition.
[00186]

[00187] Clinical Protocol

Additional clinical testing is described below, for Part 1 and Part 2.

Table A: OBJECTIVES, ENDPOINTS, AND HYPOTHESES

Objectives

| Endpoints

Primary

Part 1

To identify the MTD of INJ-64619178 in
subjects with relapsed/refractory B cell
non-Hodgkin lymphoma (NHL) or
advanced solid tumors

To identify the RP2D(s) of JNJ-64619178
for NHL and advanced solid tumors

Frequency, type, and severity of dose-
limiting toxicity (DLT) observed

Part 2
To confirm the tolerability of JNJ-
64619178 in subjects with lower risk MDS

Frequency, type, and severity of toxicities

Secondary

To characterize the safety of INJ-64619178
(Part 1 & 2)

Safety profile of INJ-64619178 (safety
parameters include but are not limited to
the frequency and severity of adverse
events, as well as abnormal vital signs,
clinical laboratory values, and ECGs)

To characterize the pharmacokinetics of
INJ-64619178 (Part 1 & 2)

Plasma concentration-time profiles and
pharmacokinetic parameters for JNJ-
64619178 including but not limited to
Cuax, AUC:, Ciin, T122, Vss/F, CL/F, and
Ra

To characterize the pharmacodynamics of
INJ-64619178 (Part 1 & 2)

Plasma concentration of symmetric
dimethyl-arginine (SDMA)

To evaluate the preliminary clinical activity
of INJ-64619178 in subjects with
relapsed/refractory B cell NHL or advanced
solid tumors (Part 1)

Objective response rate, duration of
response, and clinical benefit response rate
— Response for lymphoma will be
assessed according to Lugano
Classification
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— Response for solid tumors will be
assessed according to the Response
Evaluation Criteria in Solid
Tumors (RECIST) v1.1

To evaluate the preliminary clinical activity | RBC transfusion independence (TT) rate
of INJ-64619178 in subjects with lower and overall improvement rate (complete
risk MDS (Part 2) remission, partial remission, and
hematologic improvement) according to
the modified International Working Group
(IWG) response criteria

Exploratory

e To assess time to response

o To explore the relationships between pharmacokinetics, pharmacodynamics, and
exploratory biomarkers (eg, protein/DNA/RNA analysis), adverse event profiles, and
clinical activity or resistance to JINJ-64619178

o To characterize effects of INJ-64619178 on myeloid cell differentiation

[00188] SUBJECT POPULATION

[00189] For purposes of this example, eligible subjects must be >18 years of age
with relapsed or refractory B cell NHL (diffuse large B cell lymphoma, follicular
lymphoma, or mantle cell lymphoma), RBC-transfusion-dependent and ESA-relapsed or
refractory lower risk MDS, or advanced or refractory solid tumors, histological
documentation of disease, at least 1 measurable site of disease for solid tumors and NHL,
an Eastern Cooperative Oncology Group (ECOG) performance status score of Grade 0 or
1, and laboratory values and cardiac parameters within the study specified criteria for
enrollment.

[00190] DOSAGE AND ADMINISTRATION

[00191] The INJ-64619178 starting dose is based on toxicology results obtained
using no observed adverse effect level (NOAEL) dose, more conservative than the highest
non-severely toxic dose (HNSTD) in the dog as the most sensitive species. Using a default
safety factor of 6 (used for HNSTD in non-rodents), a starting dose of 0.54 mg once daily
(QD) was obtained, which was rounded to 0.5 mg QD. A single dose of the study drug will
be administered in the pharmacokinetic run-in phase for Part 1. During the treatment phase,
the study drug will be administered for 14 consecutive days followed by 7 days of rest (14

days on/7 days off dose administration) on a 21 day cycle. Alternative dosing schedules
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(e.g., continuous dosing, 7 days on/7 days off, and 7 days on/14 days off) are also

evaluated.

[00192] The study was initiated with dose Schedule A (14 days on/7 days off

dose administration on a 21-day cycle). Table B below provides an example of possible

dose escalation. An overview of the study drug administration is provided in Table C.

Table B: Planned Dose Escalation Schedule for Part 1
Dose Level Proposed dose level? Maximum increment from previous

dose

1 0.5 mg Starting dose

2 1.0 mg 100%

3 2.0 mg 100%

4 4.0 mg 100%

5 8.0 mg 100%

6 12.0 mg 50%

7 16.0 mg 33%

8 20.0 mg 25%

a. | Intermediate doses may be considered based on SET assessment.

Table C: Description of Study Drug - JNJ-64619178 Administration
Study Drug JNJ-64619178
Dosage Capsule will be supplied as 0.5 mg and 2 mg strengths
formulation/ Unit
dose strength(s)

Starting dose/dose
levels

Dose escalation will be initiated at a starting dose of 0.5 mg.

Route of Oral
administration
Frequency Continuous once daily (QD) dose administration

Starting Schedule

Schedule A. See Table D.

Alternative Schedules B, C, D; see Table D.
Schedules

Dose Capsules for at-home use.
administration Capsules must be taken fasting.
instructions

The first dose of study drug will be administered at the site
followed by a 6-day rest period (i.e., pharmacokinetic run-in
period). Study drug will resume on Cycle 1 Day 1 if no DLTs are
reported. Subjects in Part 2 will not have the PK run-in period.
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[00193] Study drug administration schedules are presented in Table D:
Table D
Schedule A
(14 Days on/7 Days off dose administration on a 21-day cycle)
Slt)l::[y123456789101112131415161718192021
Study X X X X X X X X X X X X X X - - - - - -
Drug
Schedule B
{Continuous daily dose administration on a 21-day cycle
Slt;g/y123456789101112131415161718192021
SDtudy X X X X X X X X X X X X X X X X X X X X X
g
Schedule C
(7 Days on/14 Days off dose administration on a 21-day cycle)
ls)t;;y123456789101112131415161718192021
Study X X X X X X X - - - - - - - - - - - - -
Drug
Schedule D
(7 Days on/7 Days off dose administration on a 21-day cycle)
S&‘;y 3(af5|6|7(8|9|10|11|12|13]|14|15[16|17|18| 19|20 |21 |22|23|24|25|26] 27 |28
Study X[x|x|x|x|[-]- - - - - X X X X X X X - - - - - - - -
Drug

[00194] The study is divided into 2 parts that have up to 4 periods: a screening

phase, a pharmacokinetic run-in phase, a treatment phase, and a posttreatment follow-up

phase. Study drug administration schedules are presented in Table D above.

[00195] Pharmacokinetic Run-in Phase

[00196] The pharmacokinetic run-in phase will evaluate the single-dose

pharmacokinetics of INJ 64619178 prior to subsequent daily dose administration in the

treatment phase. Subjects will be administered a single-dose of study drug at the site on

Day 1 and remain at site for at least 6 hours for pharmacokinetic assessments. The single-

dose of study drug will be followed by a 6 day rest period (i.e., Days 2 to 7 [a range of 5 to

10 days is allowed]) during which pharmacokinetic blood sample and ECG collection will

be conducted. Certain subjects in Part 1 may not participate in the pharmacokinetic run-in

phase.
[00197] Treatment Phase

[00198] The treatment phase begins on Cycle 1 Day 1 with the administration of

the study drug and continues until the completion of the end-of-treatment visit. During the
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treatment phase, multiple-dose pharmacokinetics of INJ-64619178 will be evaluated. On
Cycle 1 Day 14, subjects in Part 1 will remain at site for at least 8 hours after the study
drug administration for pharmacokinetic and ECG assessments. Study drug should be
administered at approximately the same time each day for accurate evaluation of the
pharmacokinetics of JNJ 64619178.

[00199] Subjects will come to the site on Day 1 of each cycle for study drug
administration and to receive enough study drug for self-administration at home. A diary
card will be provided to record study drug intake at home. Instructions for self-
administration at home will be reinforced at each visit. At each clinic visit, the subject will
also be evaluated for possible toxicities.

[00200] The study drug may be administered until disease progression (according
to disease-specific criteria), or until any of the study drug discontinuation criteria are met.
Subjects in Part 2 will receive treatment for a minimum of 24 weeks unless they meet
criteria for study drug discontinuation earlier. Subjects with evidence of clinical benefit
may continue on study drug until disease progression or loss of hematologic response.
Upon discontinuation of the study drug, the subject will complete an end-of-treatment visit.

[00201] Adverse Event Reporting

[00202] (i) Adverse Event: An adverse event is any untoward medical occurrence
in a clinical study subject administered a medicinal (investigational or non-investigational)
product. An adverse event does not necessarily have a causal relationship with the study
drug. An adverse event can therefore be any unfavorable and unintended sign (including an
abnormal finding), symptom, or disease temporally associated with the use of a medicinal
(investigational or non-investigational) product, whether or not related to that medicinal
(investigational or non-investigational) product. (Definition per International Conference
on Harmonisation [ICH]). This includes any occurrence that is new in onset or aggravated
in severity or frequency from the baseline condition, or abnormal results of diagnostic
procedures, including laboratory test abnormalities.

[00203] (i) Serious Adverse Event: A serious adverse event based on ICH and
EU Guidelines on Pharmacovigilance for Medicinal Products for Human Use is any
untoward medical occurrence that at any dose:

[00204] - Results in death
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[00205] -« Is life-threatening
(The subject was at risk of death at the time of the event. It does not refer to an event that
hypothetically might have caused death if it were more severe.)

[00206] - Requires inpatient hospitalization or prolongation of existing
hospitalization

[00207] - Results in persistent or significant disability/incapacity

[00208] - Is a congenital anomaly/birth defect

[00209] - Is a suspected transmission of any infectious agent via a medicinal
product

[00210] - Is Medically Important*

[00211] *Medical and scientific judgment should be exercised in deciding
whether expedited reporting is also appropriate in other situations, such as important
medical events that may not be immediately life threatening or result in death or
hospitalization but may jeopardize the subject or may require intervention to prevent one of
the other outcomes listed in the definition above. These should usually be considered
serious.

[00212] Unlisted (Unexpected) Adverse Event/Reference Safety Information

[00213] An adverse event is considered unlisted if the nature or severity is not
consistent with the applicable product reference safety information.

[00214] Adverse Event Associated With the Use of the Study Drug

[00215] An adverse event is considered associated with the use of the study drug
if the attribution is possible, probable, or very likely.

[00216] (ii1) Attribution Definitions

[00217] Not Related: An adverse event that is not related to the use of the study
drug.

[00218] Doubtful: An adverse event for which an alternative explanation is more
likely, e.g., concomitant drug(s), concomitant disease(s), or the relationship in time
suggests that a causal relationship is unlikely.

[00219] Possible: An adverse event that might be due to the use of the study drug.

An alternative explanation, e.g., concomitant drug(s), concomitant disease(s), is
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inconclusive. The relationship in time is reasonable; therefore, the causal relationship
cannot be excluded.

[00220] Probable: An adverse event that might be due to the use of the study
drug. The relationship in time is suggestive (e.g., confirmed by dechallenge). An
alternative explanation is less likely, e.g., concomitant drug(s), concomitant disease(s).

[00221] Very Likely: An adverse event that is listed as a possible adverse reaction
and cannot be reasonably explained by an alternative explanation, e.g., concomitant
drug(s), concomitant disease(s). The relationship in time is very suggestive (e.g., it is
confirmed by dechallenge and rechallenge).

[00222] (iv) Severity Criteria

[00223] An assessment of severity grade will be made according to the NCI
CTCAE Version 4.03. See Table E.

Table E

Grade 1 | Mild; asymptomatic or mild symptoms; clinical or diagnostic observations only;
intervention not indicated.

Grade 2 Moderate; minimal, local or noninvasive intervention indicated; limiting age-
appropriate instrumental activities of daily living.*

Grade 3 | Severe or medically significant but not immediately life-threatening; hospitalization
or prolongation of hospitalization indicated; disabling; limiting self-care activities
of daily living.**

Grade 4 | Life-threatening consequences; urgent intervention indicated.

Grade 5 Death related to adverse event.

Activities of Daily Living (ADL)

* Instrumental ADL refer to preparing meals, shopping for groceries or clothes, using the
telephone, managing money, etc. ** Self-care ADL refer to bathing, dressing and undressing,
feeding self, using the toilet, taking medications, and not bedridden.

58



WO 2020/245365 PCT/EP2020/065639

What is Claimed Is:

1.

A PRMTS (protein arginine methyltransferase 5) inhibitor for use in treating a
human patient diagnosed with a cancer, comprising administering a therapeutically
effective amount of the PRMTS inhibitor, the administration comprising:

(1) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 5 to about 21 days; and

(ii) administering to the patient subsequent doses of at least about 0.1 mg per day of
the PRMTS inhibitor for one or more subsequent dosing periods of about 5 to
about 21 days each;

wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 5 days; and
the subsequent dosing periods are separated in time from each other by at least

about 5 days.

The PRMTS inhibitor of claim 1, wherein the cancer is characterized by a splicing

factor mutation.

The PRMTS inhibitor of claim 1 or 2, wherein each of the initial dose per day or
subsequent dose per day is, independently, at least about 0.5 mg, at least about 1
mg, at least 1.5 mg, at least about 2 mg, at least about 3 mg, at least about 4 mg, at
least about 5 mg, at least about 5.5 mg, at least about 6 mg, at least about 8 mg, at

least about 16 mg, at least about 30 mg, or at least about 60 mg.

The PRMTS inhibitor of claim 1 or 2, wherein each of the initial dose per day or
subsequent dose per day is, independently, about 0.1 to about 100 mg, about 0.5 to
about 80 mg, about 0.5 to about 60 mg, 0.5 to about 30 mg, about 0.5 to about 16
mg, about 0.5 to about 8 mg, about 0.5 to about 4 mg, about 0.5 to about 2 mg, or

about 0.5 to about 1 mg.
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10.

11.

12.

13.

The PRMTS inhibitor of any one of the preceding claims, wherein each of the
initial dose per day and subsequent dose per day is, independently, about 0.5 mg,
about 1 mg, about 1.5 mg, about 2 mg, about 3 mg, about 4 mg, about 5 mg, about
5.5 mg, about 6 mg, about 8 mg, about 12.5 mg, about 16 mg, about 25 mg, about
30 mg, about 50 mg, about 60 mg, about 100 mg, about 200 mg, about 400 mg,
about 600 mg, about 800 mg, or about 1200 mg.

The PRMTS inhibitor of any one of the preceding claims, wherein each of the
initial dose or at least one subsequent dose is administered once daily or both the

initial dose and at least one subsequent dose are administered once daily.

The PRMTS inhibitor of any one of claims 1 to 5, wherein each of the initial dose
or at least one subsequent dose is administered in divided doses or both the initial

dose and at least one subsequent dose are administered in divided doses.
The PRMTS inhibitor of claim 7, wherein the divided doses are equal.

The PRMTS inhibitor of any one of claims 6 to 8, wherein one or both divided dose
is twice daily (BID).

The PRMTS inhibitor of any one of the preceding claims, wherein the initial dosing

period is about 7 days to about 14 days.

The PRMTS inhibitor any one of the preceding claims, wherein the initial dosing

period is about 7 days.

The PRMTS inhibitor of any one of claims 1 to 10, wherein the initial dosing period
is about 14 days.

The PRMTS inhibitor of any one of the preceding claims, wherein the first
subsequent dosing period is separated in time from the initial dosing period by at
least about 7 days; and the subsequent dosing periods are separated in time from

each other by at least about 7 days.
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14

15.

16.

17.

18.

19.

20.

21.

22.

23.

. The PRMTS inhibitor of any one of the preceding claims, wherein the first

subsequent dosing period is separated in time from the initial dosing period by
about 7 days; and the subsequent dosing periods are separated in time from each

other by about 7 days.

The PRMTS inhibitor of any one of claims 1 to 12, wherein each subsequent dosing

period is about 7 days to about 14 days.

The PRMTS inhibitor of any one of the preceding claims, wherein each subsequent

dosing period is about 7 days.

The PRMTS inhibitor of any one of claims 1-12, wherein the first subsequent
dosing period is separated in time from the initial dosing period by at least about 14
days; and the subsequent dosing periods are separated in time from each other by at

least about 14 days.

The PRMTS inhibitor of any one of claims 1 to 15 or 17, wherein each subsequent

dosing period is about 14 days.

The PRMTS inhibitor of any one of the preceding claims, wherein the initial dose
or at least one subsequent dose is administered orally or the initial dose and at least

one subsequent dose are administered orally.

The PRMTS inhibitor of any one of claims 1-18, wherein the initial dose or at least
one subsequent dose is administered parenterally or the initial dose and at least one

subsequent dose are administered parenterally.

The PRMTS inhibitor of any one of the preceding claims, wherein the initial dose

and at least one subsequent dose are the same.

The PRMTS inhibitor of any one of claims 1 to 20, wherein the initial dose and at

least one subsequent dose are different.

The PRMTS inhibitor of any one of the preceding claims, wherein the cancer is an

advanced cancer.
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24,

25.

26.

27.

28.

The PRMTS inhibitor of any one of the preceding claims, wherein the cancer is
acoustic neuroma, adenocarcinoma, adenoid cystic carcinoma, adrenal gland
cancer, anal cancer, angiosarcoma, appendix cancer, benign monoclonal
gammopathy, biliary cancer, bladder cancer, breast cancer, brain cancer, bronchus
cancer, carcinoid tumor, cervical cancer, chordoma, choriocarcinoma,
craniopharyngioma, colorectal cancer, epithelial carcinoma, ependymoma,
endothelial sarcoma, endometrial cancer, esophageal cancer, Ewing sarcoma, eye
cancer, familiar hypereosinophilia, gall bladder cancer, gastric cancer,
gastrointestinal stromal tumor, head and neck cancer, hematopoietic cancer, heavy
chain disease, hemangioblastoma, inflammatory myofibroblastic tumor,
immunocytic amyloidosis, kidney cancer, liver cancer, lung cancer,
leiomyosarcoma, mastocytosis, myelodysplastic syndrome, mesothelioma,
myeloproliferative disorder, neuroblastoma, neurofibroma, neuroendocrine cancer,
osteosarcoma, ovarian cancer, papillary adenocarcinoma, pancreatic cancer, penile
cancer, pinealoma, primitive neuroectodermal tumor, prostate cancer, rectal cancer,
rhabdomyosarcoma, salivary gland cancer, skin cancer, small bowel cancer, soft
tissue sarcoma, sebaceous gland carcinoma, sweat gland carcinoma, synovioma,
testicular cancer, thyroid cancer, urethral cancer, uveal melanoma, vaginal cancer,

or vulvar cancer.

The PRMTS inhibitor of any one of the preceding claims, wherein the cancer is a

solid cancer.

The PRMTS inhibitor of any one of the preceding claims, wherein the cancer is a

non-small cell lung cancer.

The PRMTS inhibitor of any one of claims 1 to 24, wherein the cancer is a

hematopoietic cancer.

The PRMTS inhibitor of claim 27, wherein the cancer is non-Hodgkin’s lymphoma,
Hodgkin’s lymphoma, myeloma, CMML, MDS or AML.
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29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

The PRMTS inhibitor of any one of the preceding claims, further comprising

administering an adjuvant therapy to the patient.

The PRMTS inhibitor of claim 29, wherein the adjuvant therapy comprises

administering radiation to the patient.

The PRMTS inhibitor of claim 29, wherein the adjuvant therapy comprises

administering an effective amount of a chemotherapeutic agent to the patient.

The PRMTS inhibitor of claim 31, wherein the chemotherapeutic agent is a DNA
methyl transferase inhibitor such as 5-azacitidine or decitabine, preferably 5-

azacitidine.

The PRMTS inhibitor of any one of the preceding claims, wherein efficacy is
measured by determining a patient time to disease progression or a patient response

rate.

The PRMTS inhibitor of any one of the preceding claims, wherein the compound is
a pharmaceutically acceptable addition salt of (15,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
yl)cyclopentane-1,2-diol.

The PRMTS inhibitor of any one of claims 1 to 31, wherein the compound is a
solvate of (1S5,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-
7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol.

The PRMTS inhibitor of claim 35, wherein the solvate is a hydrate.

The PRMTS inhibitor of any one of claims 1 to 34, wherein the compound is
(1S.,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol.

A PRMTS (protein arginine methyltransferase 5) inhibitor for use in treating a
human patient diagnosed with a cancer, comprising administering a therapeutically

effective amount of the PRMTS inhibitor, the administration comprising:
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(i) administering to the patient initial doses of about 0.1 mg to about 5 mg per day
of the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days; and

(i1) administering to the patient subsequent doses of about 0.1 mg to about 5 mg per
day of the PRMTS inhibitor for one or more subsequent dosing periods;
wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 7 days; and
the subsequent dosing periods are separated in time from each other by at

least about 7 days.

39. A PRMTS (protein arginine methyltransferase 5) inhibitor for use in treating a
human patient diagnosed with a cancer, comprising administering a therapeutically
effective amount of the PRMTS inhibitor, the administration comprising:

(1) administering to the patient initial doses of about 0.1 mg to about 5 mg per day
of the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days; and

(i1) administering to the patient subsequent doses of about 0.1 mg to about 5 mg per
day of the PRMTS inhibitor for one or more subsequent dosing periods;
wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 14 days; and
the subsequent dosing periods are separated in time from each other by at

least about 14 days.
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40. A PRMTS (protein arginine methyltransferase 5) inhibitor for use in treating a

41

human patient diagnosed with a cancer, comprising administering a therapeutically

effective amount of the PRMTS inhibitor, the administration comprising:

(i) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days to about 14 days;

(i1) after the initial period, administering to the patient no doses of the PRMTS5
inhibitor for an off-period of about 7 days to about 14 days;

(iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of
about 7 days to about 14 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days to about 14 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).

. The PRMTS inhibitor of claim 40, comprising:

(1) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days;

(ii) after the initial period, administering to the patient no doses of the PRMTS5
inhibitor for an off-period of about 7 days;

(iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of
about 14 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).
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42. The PRMTS inhibitor of claim 40, comprising:

(i) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days;

(ii) after the initial period, administering to the patient no doses of the PRMT5
inhibitor for an off-period of about 7 days;

(ii1) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of
about 7 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).

43. The PRMTS inhibitor of claim 40, comprising:

(1) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days;

(i1) after the initial period, administering to the patient no doses of the PRMTS
inhibitor for an off-period of about 7 days;

(iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of
about 14 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).

44. The PRMTS inhibitor of any one of claims 40 to 43, wherein step (v) comprises

sequentially repeating steps (iii) and (iv) at least 4 times.
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45. The PRMTS inhibitor of any one of claims 40 to 44 comprising administering to the
patient the initial doses of about (.5 mg to about 5 mg per day of the PRMT5
inhibitor and administering to the patient the subsequent doses of about 0.5 mg to

about 5 mg per day of the PRMTS inhibitor.

46. A method for treating a human patient diagnosed with a cancer, comprising
administering a therapeutically effective amount of a PRMTS (protein arginine
methyltransferase 5) inhibitor, the method comprising:

(i) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 5 to about 21 days; and

(i1) administering to the patient subsequent doses of at least about 0.1 mg per day of
the PRMTS inhibitor for one or more subsequent dosing periods of about 5 to
about 21 days each;

wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 5 days; and
the subsequent dosing periods are separated in time from each other by at least

about 5 days.

47. The method of claim 46, wherein the cancer is characterized by a splicing factor

mutation.

48. The method of claim 46 or 47, wherein each of the initial dose per day or
subsequent dose per day is, independently, at least about 0.5 mg, at least about 1
mg, at least 1.5 mg, at least about 2 mg, at least about 3 mg, at least about 4 mg, at
least about 5 mg, at least about 5.5 mg, at least about 6 mg, at least about 8 mg, at

least about 16 mg, at least about 30 mg, or at least about 60 mg.

49. The method of any one of claims 46 to 48, wherein each of the initial dose per day

or subsequent dose per day is, independently, about 0.1 to about 100 mg, about 0.5
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50.

51.

52.

53.

54.

55.

56.

57.

58.

to about 80 mg, about 0.5 to about 60 mg, 0.5 to about 30 mg, about 0.5 to about 16
mg, about 0.5 to about 8 mg, about 0.5 to about 4 mg, about 0.5 to about 2 mg, or

about 0.5 to about 1 mg.

The method of any one of claims 46 to 49, wherein each of the initial dose per day
and subsequent dose per day is, independently, about 0.5 mg, about 1 mg, about 1.5
mg, about 2 mg, about 3 mg, about 4 mg, about 5 mg, about 5.5 mg, about 6 mg,
about 8 mg, about 12.5 mg, about 16 mg, about 25 mg, about 30 mg, about 50 mg,
about 60 mg, about 100 mg, about 200 mg, about 400 mg, about 600 mg, about 800
mg, or about 1200 mg.

The method of any one of claims 46 to 50, wherein each of the initial dose or at
least one subsequent dose is administered once daily or both the initial dose and at

least one subsequent dose are administered once daily.

The method of any one of claims 46 to 50, wherein each of the initial dose or at
least one subsequent dose is administered in divided doses or both the initial dose

and at least one subsequent dose are administered in divided doses.
The method of claim 52, wherein the divided doses are equal.

The method of any one of claims 51 to 53, wherein one or both divided dose is

twice daily (BID).

The method of any one of claims 46 to 54, wherein the initial dosing period is about

7 days to about 14 days.

The method of any one of claims 46 to 55, wherein the initial dosing period is about

7 days.

The method of any one of claims 46 to 55, wherein the initial dosing period is about

14 days.

The method of any one of claims 46 to 57, wherein the first subsequent dosing

period is separated in time from the initial dosing period by at least about 7 days;
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59.

60.

61.

62.

63.

64.

65.

66.

67.

and the subsequent dosing periods are separated in time from each other by at least

about 7 days.

The method of any one of claims 46 to 58, wherein the first subsequent dosing
period is separated in time from the initial dosing period by about 7 days; and the

subsequent dosing periods are separated in time from each other by about 7 days.

The method of any one of claims 46 to 57, wherein each subsequent dosing period

is about 7 days to about 14 days.

The method of any one of claims 46 to 60, wherein each subsequent dosing period

is about 7 days.

The method of any one of claims 46 to 57, wherein the first subsequent dosing
period is separated in time from the initial dosing period by at least about 14 days;
and the subsequent dosing periods are separated in time from each other by at least

about 14 days.

The method of any one of claims 46 to 60 or 62, wherein each subsequent dosing

period is about 14 days.

The method of any one of claims 46 to 63, wherein the initial dose or at least one
subsequent dose is administered orally or the initial dose and at least one

subsequent dose are administered orally.

The method of any one of claims 46 to 63, wherein the initial dose or at least one
subsequent dose is administered parenterally or the initial dose and at least one

subsequent dose are administered parenterally.

The method of any one of claims 46 to 65, wherein the initial dose and at least one

subsequent dose are the same.

The method of any one of claims 46 to 65, wherein the initial dose and at least one

subsequent dose are different.
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68.

69.

70.

71.

72.

73.

The method of any one of claims 46 to 67, wherein the cancer is an advanced

cancer.

The method of any one of claims 46 to 68, wherein the cancer is acoustic neuroma,
adenocarcinoma, adenoid cystic carcinoma, adrenal gland cancer, anal cancer,
angiosarcoma, appendix cancer, benign monoclonal gammopathy, biliary cancer,
bladder cancer, breast cancer, brain cancer, bronchus cancer, carcinoid tumor,
cervical cancer, chordoma, choriocarcinoma, craniopharyngioma, colorectal cancer,
epithelial carcinoma, ependymoma, endothelio sarcoma, endometrial cancer,
esophageal cancer, Ewing sarcoma, eye cancer, familiar hypereosinophilia, gall
bladder cancer, gastric cancer, gastrointestinal stromal tumor, head and neck cancer,
hematopoietic cancer, heavy chain disease, hemangioblastoma, inflammatory
myofibroblastic tumor, immunocytic amyloidosis, kidney cancer, liver cancer, lung
cancer, leiomyosarcoma, mastocytosis, myelodysplastic syndrome, mesothelioma,
myeloproliferative disorder, neuroblastoma, neurofibroma, neuroendocrine cancer,
osteosarcoma, ovarian cancer, papillary adenocarcinoma, pancreatic cancer, penile
cancer, pinealoma, primitive neuroectodermal tumor, prostate cancer, rectal cancer,
rhabdomyosarcoma, salivary gland cancer, skin cancer, small bowel cancer, soft
tissue sarcoma, sebaceous gland carcinoma, sweat gland carcinoma, synovioma,
testicular cancer, thyroid cancer, urethral cancer, uveal melanoma, vaginal cancer,

or vulvar cancer.
The method of any one of claims 46 to 69, wherein the cancer is a solid cancer.

The method of any one of claims 46 to 70, wherein the cancer is a non-small cell

lung cancer.

The method of any one of claims 46 to 69, wherein the cancer is a hematopoietic

cancer.

The method of claim 72, wherein the cancer is non-Hodgkin’s lymphoma,

Hodgkin’s lymphoma, myeloma, CMML, MDS or AML.
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74.

75.

76.

7.

78.

79.

80.

81.

82.

83.

The method of any one of claims 46 to 73, further comprising administering an

adjuvant therapy to the patient.

The method of claim 74, wherein the adjuvant therapy comprises administering

radiation to the patient.

The method of claim 74, wherein the adjuvant therapy comprises administering an

effective amount of a chemotherapeutic agent to the patient.

The method of claim 76, wherein the chemotherapeutic agent is a DNA methyl

transferase inhibitor such as 5-azacitidine or decitabine, preferably 5-azacitidine.

The method of any one of claims 46 to 77, wherein efficacy is measured by

determining a patient time to disease progression or a patient response rate.

The method of any one of claims 46 to 78, wherein the compound is a
pharmaceutically acceptable addition salt of (1S,2R,35,5R)-3-(2-(2-amino-3-
bromogquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
yl)cyclopentane-1,2-diol.

The method of any one of claims 46 to 76, wherein the compound is a solvate of
(1S,2R,35,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol.

The method of claim 80, wherein the solvate is a hydrate.

The method of any one of claims 46 to 79, wherein the compound is
(1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-
pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol.

A method for treating a human patient diagnosed with a cancer, comprising
administering a therapeutically effective amount of a PRMTS (protein arginine
methyltransferase 5) inhibitor, the method comprising:

(1) administering to the patient initial doses of about 0.1 mg to about 5 mg per day

of the PRMTS3 inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
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7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days; and
(i1) administering to the patient subsequent doses of about 0.1 mg to about 5 mg per

day of the PRMTS inhibitor for one or more subsequent dosing periods;
wherein:

a first subsequent dosing period is separated in time from the initial dosing

period by at least about 7 days; and
the subsequent dosing periods are separated in time from each other by at

least about 7 days.

84. A method for treating a human patient diagnosed with a cancer, comprising
administering a therapeutically effective amount of a PRMTS (protein arginine
methyltransferase 5) inhibitor, the method comprising:

(1) administering to the patient initial doses of about 0.1 mg to about 5 mg per day
of the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol
or a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days; and

(i1) administering to the patient subsequent doses of about 0.1 mg to about 5 mg per
day of the PRMTS inhibitor for one or more subsequent dosing periods;
wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 14 days; and
the subsequent dosing periods are separated in time from each other by at

least about 14 days.

85. A method for treating a human patient diagnosed with a cancer, comprising
administering a therapeutically effective amount of a PRMTS (protein arginine
methyltransferase 5) inhibitor, the method comprising:

(i) administering to the patient initial doses of at least about 0.1 mg per day of the

PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
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yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days to about 14 days;

(i1) after the initial period, administering to the patient no doses of the PRMTS5
inhibitor for an off-period of about 7 days to about 14 days;

(ii1) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of
about 7 days to about 14 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days to about 14 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).

86. The method of claim 85, comprising:

(1) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (15,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yDethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 14 days;

(ii) after the initial period, administering to the patient no doses of the PRMTS
inhibitor for an off-period of about 7 days;

(iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of
about 14 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).

87. The method of claim 85, comprising:
(i) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
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a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days;

(ii) after the initial period, administering to the patient no doses of the PRMT5
inhibitor for an off-period of about 7 days;

(iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of
about 7 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).

88. The method of claim 85, comprising:

(i) administering to the patient initial doses of at least about 0.1 mg per day of the
PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-7-
yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-diol or
a pharmaceutically acceptable addition salt or solvate thereof for an initial
dosing period of about 7 days;

(ii) after the initial period, administering to the patient no doses of the PRMTS5
inhibitor for an off-period of about 7 days;

(ii1) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period of
about 14 days;

(iv) after the subsequent dosing period, administering to the patient no doses of the
compound for an off-period of about 7 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).

89. The method of any one of claims 85 to 88, wherein step (v) comprises sequentially

repeating steps (iii) and (iv) at least 4 times.

90. The method of any one of claims 85 to 89, comprising administering to the patient

the initial doses of about 0.5 mg to about 5 mg per day of the PRMTS inhibitor and
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administering to the patient the subsequent doses of about 0.5 mg to about 5 mg per

day of the PRMTS inhibitor.

91. Use of a PRMTS (protein arginine methyltransferase 5) inhibitor in the manufacture
of a medicament for treating a human patient diagnosed with a cancer, comprising
administering a therapeutically effective amount of the PRMTS inhibitor:

(i) administering to the patient initial doses of at least about 0.1 mg per day of
the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol or a pharmaceutically acceptable addition salt or solvate thereof for an
initial dosing period of about 5 to about 21 days; and

(i1) administering to the patient subsequent doses of at least about 0.1 mg per
day of the PRMTS inhibitor for one or more subsequent dosing periods of
about 5 to about 21 days each;

wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 5 days; and
the subsequent dosing periods are separated in time from each other by at

least about 5 days.

92. Use of a PRMTS5 (protein arginine methyltransferase 5) inhibitor in the manufacture
of a medicament for treating a human patient diagnosed with a cancer, comprising
administering a therapeutically effective amount of the PRMTS inhibitor by:

(i) administering to the patient initial doses of about 0.1 mg to about 5 mg per
day of the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
yl)cyclopentane-1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 14 days; and

(ii) administering to the patient subsequent doses of about 0.1 mg to about 5 mg
per day of the PRMTS inhibitor for one or more subsequent dosing periods;

wherein:
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a first subsequent dosing period is separated in time from the initial dosing
period by at least about 7 days; and
the subsequent dosing periods are separated in time from each other by at

least about 7 days.

93. Use of a PRMTS (protein arginine methyltransferase 5) inhibitor in the manufacture
of a medicament for treating a human patient diagnosed with a cancer, comprising
administering a therapeutically effective amount of the PRMTS inhibitor by:

(i) administering to the patient initial doses of about 0.1 mg to about 5 mg per
day of the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-
bromoquinolin-7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-
yl)cyclopentane- 1,2-diol or a pharmaceutically acceptable addition salt or
solvate thereof for an initial dosing period of about 14 days; and

(i1) administering to the patient subsequent doses of about 0.1 mg to about 5 mg
per day of the PRMTS inhibitor for one or more subsequent dosing periods;

wherein:

a first subsequent dosing period is separated in time from the initial dosing
period by at least about 14 days; and
the subsequent dosing periods are separated in time from each other by at

least about 14 days.

94. Use of a PRMTS (protein arginine methyltransferase 5) inhibitor in the manufacture
of a medicament for treating a human patient diagnosed with a cancer, comprising
administering a therapeutically effective amount of the PRMTS inhibitor, by:

(1) administering to the patient initial doses of at least about 0.1 mg per day of
the PRMTS inhibitor that is (1S,2R,3S,5R)-3-(2-(2-amino-3-bromoquinolin-
7-yl)ethyl)-5-(4-amino-7H-pyrrolo[2,3-d]pyrimidin-7-yl)cyclopentane-1,2-
diol or a pharmaceutically acceptable addition salt or solvate thereof for an
initial dosing period of about 7 days to about 14 days;

(ii) after the initial period, administering to the patient no doses of the PRMT5

inhibitor for an off-period of about 7 days to about 14 days;
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(iii) after the off-period, administering to the patient subsequent doses of at least
about 0.1 mg per day of the PRMTS inhibitor for a subsequent dosing period
of about 7 days to about 14 days;

(iv) after the subsequent dosing period, administering to the patient no doses of
the compound for an off-period of about 7 days to about 14 days; and

(v) optionally, sequentially repeating steps (iii) and (iv).
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