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DESCRIPTION

FIELD OF THE INVENTION

[0001] The present invention relates to a method for treating tumour, a pharmaceutical
composition and a medicinal kit, and specifically relates to 1-[[[4-(4-fluoro-2-methyl-1H-Indol-5-
yl)oxy-6-methoxyquinolin-7-ylloxy]methyllcyclopropylamine which can be wused as an
anglogenesis Iinhibitor.

BACKGROUND OF THE INVENTION

[0002] WO2008112407 discloses anti-tumour compounds, and also discloses processes for
their preparation, pharmaceutical compositions containing them as active ingredients, methods
for treating the disease states associated with angiogenesis, such as tumours associated with
protein tyrosine kinases. The above-mentioned compounds can inhibit the activities of tyrosine
kinases such as VEGFr, EGFr and PDGF, and they may also be irreversible inhibitors of
tyrosine kinases. Its Description also discloses treatment regimens for said spiro substituted
compounds and the daily oral administration dosage is preferably 0.01-200 mg/Kg. The dalily
dosage for administration by injection including intravenous, intramuscular, subcutaneous and
parenteral injections and use of infusion technique Is preferably 0.01-200 mg/Kg. The dalily
rectal administration dosage Is preferably 0.01-200 mg/Kg. The daily vaginal administration
dosage I1s preferably 0.01-200 mg/Kg. The dalily topical administration dosage i1s preferably
0.01-200 mg, administered 1-4 times daily. The preferred transdermal concentration is that
required to maintain a daily dose of 0.01-200 mg/Kg. The daily inhalation dosage Is preferably
0.01-200 mg/Kg. The Examples therein discloses formulations of a part of the spiro substituted
compounds, including capsules and liquid formulations. The amount of the active ingredients In
the capsules is 100 mg.

[0003] Chinese patent application CN102344438A discloses Forms A, B and C crystal of the
compound of 1-[[[4-(4-fluoro-2-methyl-1H-indol-5-yl)oxy-6-methoxyquinolin-7-
ylJoxy]methyllcyclopropylamine dihydrochloride, and the preparation method, and also
discloses a pharmaceutical composition comprising the crystal forms. And it points out that the
pharmaceutical compositions suitable oral administration includes tablets, capsules, dusts,
granulates, drip pills, pastes, powders, tinctures and the like, and tablets and capsules are
preferred. Among them, the tablets can be common tablets, dispersible tablets, effervescent
tablets, sustained release tablets, controlled release tablets or enteric coated tablets, and the
capsules can be common capsules, sustained release capsules, controlled release capsules or
enteric coated capsules. They can be prepared with well-known routine pharmaceutical
excipients In the art by conventional methods. The amount of active substances in one unit
formulation of oral tablets and capsules should vary depend on treatment conditions of patients
and specific administration route. For example, the unit formulation for oral administration can
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conveniently contain 1Tmg-100mg of active substances, preferably 3mg-30mg of active
substances.

[0004] Tyrosine kinases are a group of enzymes that catalyze phosphorylation of tyrosine
residues In proteins, and they play an important role in the cellular signal transduction.
Meanwhile, they involve In regulation, signal transmission and development of normal cells,
and they are also closely related to proliferation, differentiation, migration and apoptosis of
tumour cells. Many receptor tyrosine kinases are correlated with the formation of tumours, and
according to the different structures of the extracellular domain, they can be classified as
epidermal growth factor receptor, platelet-derived growth factor receptor, vascular endothelial
growth factor receptor, fibroblast growth factor receptor and so on. Currently, tyrosine kinase
Inhibitors marketed in China are imatinib mesylate, sunitinib malate, erlotinib hydrochloride,
dasatinib, lapatinib mesylate, nilotinib, gefitinib and icotinib hydrochloride.

SUMMARY OF THE INVENTION

[0005] In the first aspect, the present invention provides Compound | for use in amethod for
treating cancer, which comprises administrating a daily dosage of 5 mg-20 mg of Compound |
or pharmaceutically acceptable salts thereof to patients, preferably 8 mg-20 mg of Compound |
or pharmaceutically acceptable salts thereof, more preferably 8 mg-16 mg of Compound | or
pharmaceutically acceptable salts thereof, further preferably 10 mg-16 mg of Compound | or
pharmaceutically acceptable salts thereof, further preferably 10 mg-14 mg of Compound | or
pharmaceutically acceptable salts thereof. In one embodiment, administrating a daily dosage
of 10 mg of Compound | or pharmaceutically acceptable salts thereof. In one embodiment,
administrating a daily dosage of 12 mg of Compound | or pharmaceutically acceptable salts
thereof. In one embodiment, administrating a daily dosage of 14mg of Compound | or
pharmaceutically acceptable salts thereof. In one embodiment, administrating a daily dosage
of 16 mg of Compound | or pharmaceutically acceptable salts thereof.

[0006] The chemical name of Compound | is 1-[[[4-(4-fluoro-2-methyl-1H-Indol-5-yl)oxy-6-
methoxyquinolin-7- yI]oxy]methyl]cyclopropylamine, which has the following structural formula:

| \f\;rf
‘/,-,f/

o NH2
A‘ Compound I.

[0007] Compound | can be administrated In the free base form thereof, and also can be
administrated in the form of salts, hydrates and prodrugs thereof (the prodrugs will be
converted Iinto the free base form of Compound | /in vivo). For example, Compound | Is



DK/EP 3153169 T3

administrated in the form of pharmaceutically acceptable salts. Within the scope of the present
Invention, the salts can be produced from different organic acids and inorganic acids according
to well-known processes in the art.

[0008] In some embodiments, Compound | is administrated in the form of hydrochloride
thereof. In some embodiments, Compound | is administrated in the form of monohydrochloride
thereof. In some embodiments, Compound | Is administrated in the form of dihydrochloride
thereof. In some embodiments, Compound | I1s administrated In the crystal form of
hydrochloride thereof. In a certain embodiment, Compound | 1s administrated in the crystal
form of dihydrochloride thereof.

[0009] Compound | or pharmaceutically acceptable salts thereof can be administrated via
various administration routes, and the routes include, but not limited to, the one selected from
the following routes: orally, parenterally, Intraperitoneally, Intravenously, intraarterially,
transdermally, sublingually, intramuscularly, rectally, transbuccally, intranasally, via inhalation,
vaginally, intraoccularly, via local administration, subcutaneously, intraadiposally, intraarticularly,
Intraperitoneally or intrathecally. In a certain embodiment, the administration Is performed
orally.

[0010] Compound | or pharmaceutically acceptable salts thereof can be administrated one or
more times daily. Preferably, a therapeutically effective amount of Compound | or
pharmaceutically acceptable salts thereof is administrated once per day. Administration can be
performed In the form of single dosage or multiple dosages, and the administration can
preferably be performed In the form of single dosage once per day. The above-mentioned
dosage level of Compound | or pharmaceutically acceptable salts thereof iIs administrated once
per day, and such an administration regimen improves patient's compliance. In one
embodiment, the administration i1s performed once per day, and optionally the administration is
performed once per day in the form of single dosage. In one embodiment, the administration is
performed once per day in the form of single dosage of oral capsule.

[0011] Surprisingly, the inventors found that, during administration, therapeutic effects of
Compound | or pharmaceutically acceptable salts thereof can be maintained without daily
administration, namely, the Interval administration of Compound | or pharmaceutically
acceptable salts thereof would provide the therapeutically effective amount of Compound | In
plasma.

[0012] The Interval administration includes administration periods and rest periods, and during
the administration periods, Compound | or pharmaceutically acceptable salts thereof can be
administrated one or more times daily. For example, Compound | or pharmaceutically
acceptable salts thereof I1s administrated daily in an administration period, and then the
administration is stopped for a period of time In a rest period, followed by an administration
period and then a rest period, such an administration regimen can be repeated. According to
the Invention, the administration is continuously performed for 2 weeks and rest for 1 week. In
some embodiments, the administration i1s continuously performed once daily for 14 days and
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rest for /7 days, followed by continuous administrating once daily for 14 days and resting for 7
days, such an administration regimen with two-week continuous administration periods and
one-week rest periods can be repeated many times.

[0013] In some embodiments, the Iinterval administration of Compound | or pharmaceutically
acceptable salts thereof can not only make the patient's plasma concentration maintain the
level of 100ng/ml or lower so as to get drug accumulation degree controlled, but also achieve
effects of treatments and obtain benefits for various tumours.

[0014] In some embodiments, the tumours Include, but not Iimited to, liver cancer, breast
cancer, kidney cancer, colorectal cancer, non-small cell lung cancer, gastrointestinal stromal
tumour, medullary thyroid carcinoma and soft tissue sarcoma.

[0015] The interval administration can provide a therapeutically effective amount of Compound
| In plasma. The interval administration includes administration periods and rest periods, and
during the administration periods, Compound | or pharmaceutically acceptable salts thereof Is
administrated one or more times daily. For example, Compound | or pharmaceutically
acceptable salts thereof I1s administrated daily in an administration period, and then the
administration is stopped for a period of time In a rest period, followed by an administration
period and then a rest period, and so forth.

[0016] According to the Invention, the administration 1s continuously performed for 2 weeks
and rest for 1 week. In some embodiments, the administration is continuously performed once
daily for 14 days and rest for 7 days, followed by continuous administrating once daily for 14
days and resting for /7 days, such an administration regimen with two-week continuous
administration periods and one-week rest periods can be repeated many times.

[0017] In some embodiments, a dailly dosage of 5 mg-20 mg of Compound | or
pharmaceutically acceptable salts thereof was administrated to patients, preferably 8 mg-20
mg of Compound | or pharmaceutically acceptable salts thereof, more preferably 8 mg-16 mg
of Compound | or pharmaceutically acceptable salts thereof, further preferably 10 mg-16 mg of
Compound | or pharmaceutically acceptable salts thereof, further preferably 10 mg-14 mg of
Compound | or pharmaceutically acceptable salts thereof. In one embodiment, administrating a
dailly dosage of 10mg of Compound | or pharmaceutically acceptable salts thereof. In one
embodiment, administrating a daily dosage of 12 mg of Compound | or pharmaceutically
acceptable salts thereof. In one embodiment, administrating a daily dosage of 14 mg of
Compound | or pharmaceutically acceptable salts thereof. In one embodiment, administrating a
daily dosage of 16mg of Compound | or pharmaceutically acceptable salts thereof.

[0018] In some embodiments, Compound | is administrated Iin the form of hydrochloride
thereof. In some embodiments, Compound | iIs administrated in the form of monohydrochloride
thereof. In some embodiments, Compound | Is administrated In the form of dihydrochloride
thereof. In some embodiments, Compound | Is administrated In the crystal form of
hydrochloride thereof. In a certain embodiment, Compound | is administrated in the crystal
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form of dihydrochloride thereof.

[0019] Compound | or pharmaceutically acceptable salts thereof can be administrated via
various administration routes, and the routes include, but not limited to, the one selected from
the following routes: orally, parenterally, intraperitoneally, Intravenously, Intraarterially,
transdermally, sublingually, intramuscularly, rectally, transbuccally, intranasally, via inhalation,
vaginally, intraoccularly, via local administration, subcutaneously, intraadiposally, intraarticularly,
Intraperitoneally or intrathecally. In a certain embodiment, the administration Is performed
orally.

[0020] The administration can be performed In the form of single dosage or multiple dosages,
and the administration can preferably be performed in the form of single dosage once per day.
Compound | or pharmaceutically acceptable salts thereof is administrated once per day, such
an administration regimen improves patient's compliance. In one embodiment, the
administration is performed once per day, and optionally the administration is performed once
per day in the form of single dosage. In one embodiment, the administration is performed once
per day in the form of single dosage of oral capsule.

[0021] In some embodiments, the Interval administration of Compound | or pharmaceutically
acceptable salts thereof can not only make the patient's plasma concentration maintain the
level of 100ng/ml or lower so as to get drug accumulation degree controlled, but also achieve
effects of treatments and obtain benefits for various tumours.

[0022] In some embodiments, the tumours Include, but not Iimited to, liver cancer, breast
cancer, kidney cancer, colorectal cancer, non-small cell lung cancer, gastrointestinal stromal
tumour, medullary thyroid carcinoma and soft tissue sarcoma.

[0023] In the third aspect, the present invention provides Compound | for use in a method for
treating tumours, comprising Interval administration of Compound | or pharmaceutically
acceptable salts thereof to patients, wherein the plasma concentration of Compound | is 100
ng/ml or lower.

[0024] The treatment method can provide the therapeutically effective amount of Compound |
In plasma. The interval administration includes administration periods and rest periods, and
during the administration periods, Compound | or pharmaceutically acceptable salts thereof
can be administrated one or more times daily. For example, Compound | or pharmaceutically
acceptable salts thereof I1s administrated daily in an administration period, and then the
administration is stopped for a period of time In a rest period, followed by an administration
period and then a rest period, and so forth.

[0025] According to the Invention, the administration i1s continuously performed for 2 weeks
and rest for 1 week. In some embodiments, the administration is continuously performed once
daily for 14 days and rest for /7 days, followed by continuous administrating once daily for 14
days and resting for /7 days, such an administration regimen with two-week continuous
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administration periods and one-week rest periods can be repeated many times.

[0026] In some embodiments, a daily dosage of 5 mg-20 mg of Compound | or
pharmaceutically acceptable salts thereof was administrated to patients, preferably 8 mg-20
mg of Compound | or pharmaceutically acceptable salts thereof, more preferably 8 mg-16 mg
of Compound | or pharmaceutically acceptable salts thereof, further preferably 10 mg-16 mg of
Compound | or pharmaceutically acceptable salts thereof, further preferably 10 mg-14 mg of
Compound | or pharmaceutically acceptable salts thereof. In one embodiment, administrating a
daily dosage of 10 mg of Compound | or pharmaceutically acceptable salts thereof. In one
embodiment, administrating a daily dosage of 12 mg of Compound | or pharmaceutically
acceptable salts thereof. In one embodiment, administrating a daily dosage of 14mg of
Compound | or pharmaceutically acceptable salts thereof. In one embodiment, administrating a
daily dosage of 16mg of Compound | or pharmaceutically acceptable salts thereof.

[0027] In some embodiments, Compound | I1s administrated in the form of hydrochloride
thereof. In some embodiments, Compound | is administrated in the form of monohydrochloride
thereof. In some embodiments, Compound | Is administrated in the form of dihydrochloride
thereof. In some embodiments, Compound | I1s administrated Iin the crystal form of
hydrochloride thereof. In a certain embodiment, Compound | 1s administrated in the crystal
form of dihydrochloride thereof.

[0028] Compound | or pharmaceutically acceptable salts thereof can be administrated via
various administration routes, and the routes include, but not limited to, the one selected from
the following routes: orally, parenterally, intraperitoneally, intravenously, Intraarterially,
transdermally, sublingually, intramuscularly, rectally, transbuccally, intranasally, via inhalation,
vaginally, intraoccularly, via local administration, subcutaneously, intraadiposally, intraarticularly,
Intraperitoneally or intrathecally. In a certain embodiment, the administration Is performed
orally.

[0029] The administration can be performed in the form of single dosage or multiple dosages,
and the administration can preferably be performed in the form of single dosage once per day.
Compound | or pharmaceutically acceptable salts thereof is administrated once per day, such
an administration regimen improves patients compliance. In one embodiment, the
administration 1s performed once per day, and optionally the administration is performed once
per day In the form of single dosage. In one embodiment, the administration i1s performed once
per day in the form of single dosage of oral capsule.

[0030] In some embodiments, the tumours Include, but not Iimited to, liver cancer, breast
cancer, kidney cancer, colorectal cancer, non-small cell lung cancer, gastrointestinal stromal
tumour, medullary thyroid carcinoma and soft tissue sarcoma.

[0031] In the fourth aspect, the present invention discloses a pharmaceutical composition,
which contains 5 mg-20 mg of Compound | or pharmaceutically acceptable salts thereof.
Preferably containing 8 mg-20 mg of Compound | or pharmaceutically acceptable salts thereof.
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More prefrably containing 8 mg-16 mg of Compound | or pharmaceutically acceptable salts
thereof. further preferably containing 10 mg-16 mg of Compound | or pharmaceutically
acceptable salts thereof. Most preferably containing 10 mg-14 mg of Compound | or
pharmaceutically acceptable salts thereof. In one embodiment, the pharmaceutical
composition contains 10 mg of Compound | or pharmaceutically acceptable salts thereof. In
one embodiment, the pharmaceutical composition contains 12 mg of Compound | or
pharmaceutically acceptable salts thereof. In one embodiment, the pharmaceutical

composition contains 14 mg of Compound | or pharmaceutically acceptable salts thereof. In
one embodiment, the pharmaceutical composition contains 16 mg of Compound | or
pharmaceutically acceptable salts thereof.

[0032] Compound | or pharmaceutically acceptable salts thereof can be contained In
pharmaceutical compositions suitable for various administration routes. For example,
Compound | or pharmaceutically acceptable salts thereof can be contained In the
pharmaceutical compositions suitable for the following administration routes: orally,
parenterally, intraperitoneally, Intravenously, Intraarterially, transdermally, sublingually,
Intramuscularly, rectally, transbuccally, intranasally, via inhalation, vaginally, intraoccularly, via
local administration (for example by a catheter or stent), subcutaneously, intraadiposally,
Intraarticularly, intraperitoneally or intrathecally. Compound | or pharmaceutically acceptable
salts thereof can be formulated In various pharmaceutically acceptable pharmaceutical
composition, including oral form (e.g., tablets, capsules, dusts, granules, drip pills, pastes and
powders), Injectable form (e.g., subcutaneous, intravenous, intramuscular and intraperitoneal
Injections), drip infusion, external application form (e.g., nasal spray formulations, transdermal
formulations, ointments and so on) and suppositories (e.g., rectal suppositories and vaginal
suppositories). These different pharmaceutically acceptable pharmaceutical compositions can
be prepared with pharmaceutically acceptable carriers routinely used In pharmaceutical
Industry by the known technology routinely used in pharmaceutical industry.

[0033] In some embodiments, the pharmaceutical composition is solid formulation suitable for
orally administration. For example, the composition may be in the form of tablet or capsule. In
some special embodiments, the composition is in the form of capsule.

[0034] The pharmaceutical composition can be administrated in the form of single dosage or
multiple dosages. In one embodiment, the pharmaceutical composition can be administrated In
the form of single dosage or multiple dosages once per day.

[0035] Further, the present invention disclosesa pharmaceutical composition formulated in the
form of single dosage, wherein the form of single dosage contains 5 mg to 20 mg of
Compound | or pharmaceutically acceptable salts thereof. Preferably, the form of single
dosage contains 8 mg-20 mg of Compound | or pharmaceutically acceptable salts. Preferably,
the form of single dosage contains 8mg-1omg of Compound | or pharmaceutically acceptable
salts. Preferably, the form of single dosage contains 10mg-16mg of Compound | or
pharmaceutically acceptable salts. More preferably, the form of single dosage contains 10mg-
14mg of Compound | or pharmaceutically acceptable salts. In some embodiments, the form of
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single dosage contains 10 mg of Compound | or pharmaceutically acceptable salts thereof. In
some embodiments, the form of single dosage contains 12 mg of Compound | or
pharmaceutically acceptable salts thereof. In some embodiments, the form of single dosage
contains 14 mg of Compound | or pharmaceutically acceptable salts thereof. In some
embodiments, the form of single dosage contains 16mg of Compound | or pharmaceutically
acceptable salts thereof.

[0036] Unless indicated otherwise, Compound | or pharmaceutically acceptable salts thereof
described herein includes the form of free base of Compound I, the form of salts of Compound
|, the form of hydrate of Compound | and the form of hydrate of the salts thereof. The special
form of salts used may Include, but not limited to salts formed from benzoic acid,
toluenesulfonic acid, hydrochloric acid.

[0037] In some embodiments, Compound | or pharmaceutically acceptable salts thereof is the
form of hydrochloride of Compound |. In some embodiments, Compound | or pharmaceutically
acceptable salts thereof 1s the form of monohydrochloride of Compound |. In some
embodiments, Compound | or pharmaceutically acceptable salts thereof Is the form of
dihydrochloride of Compound |. In some embodiments, Compound | or pharmaceutically
acceptable salts thereof I1s the crystal form of hydrochloride of Compound |. In a certain
embodiment, Compound | or pharmaceutically acceptable salts thereof i1s the crystal form of
dihydrochloride of Compound |.

[0038] The pharmaceutical composition can be optionally used for treating the diseases which
are regulated by tyrosine kinases and the diseases which are related to abnormal activity
transduction pathways of tyrosine kinases. In some embodiments, the pharmaceutical
composition can be used for treating the diseases mediated by VEGFR-1 (Flt-1), VEGFR-
2(KDR), VEGFR3 (Flt-4), c-kit, PDGFR or FGFR1. In some embodiments, the pharmaceutical
composition can be used for treating tumours including but not limited to liver cancer, breast
cancer, kidney cancer, colorectal cancer, non-small cell lung cancer, gastrointestinal stromal
tumour, medullary thyroid carcinoma and soft tissue sarcoma.

[0039] WO2008112407 discloses the daily oral administration dosage, but when long term and
uninterrupted administration was performed, the Iincidence of adverse reactions (especially
severe adverse reactions) of the drug Is increased, which results in deterioration and out of
control of the conditions, so that the administration has to be stopped. VWhen administrating the
dosage of the pharmaceutical composition described therein, the invention surprisingly found
that, under the condition that the therapeutic effects are maintained and the diseases are
effectively treated, an Interval administration can be performed, which provides a
convalescence to patients, so as to greatly reduce the Iincidence of adverse reactions
(especially severe adverse reactions) of the drug, dramatically increase safety of the drug, and
Improve patient's compliance.

[0040] VWhen administration Is performed, the above dosage level of the pharmaceutical
composition can maintain the therapeutic effects without daily administration, which Is
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unexpected. That i1s to say, the interval administration of the pharmaceutical composition to
patients can provide the therapeutically effective amount of Compound | in plasma.

[0041] The Iinterval administration includes administration periods and rest periods, and during
the administration periods, Compound | or pharmaceutically acceptable salts thereof can be
administrated one or more times daily. For example, Compound | or pharmaceutically
acceptable salts thereof I1s administrated daily in an administration period, and then the
administration is stopped for a period of time In a rest period, followed by an administration
period and then a rest period, such an administration regimen can be repeated.

[0042] According to the Invention, the administration i1s continuously performed for 2 weeks
and rest for 1 week. In some embodiments, the administration is continuously performed once
daily for 14 days and rest for 7 days, followed by continuous administrating once daily for 14
days and resting for /7 days, such an administration regimen with two-week continuous
administration periods and one-week rest periods can be repeated many times.

[0043] In some embodiments, the administration of pharmaceutical composition according to
the above method can not only make the patient's plasma concentration maintain the level of
100ng/ml or lower so as to get drug accumulation degree controlled and reduce toxicity, but
also achieve effects of treatments and obtain benefits for various tumours.

[0044] In the fifth aspect, the present invention also discloses a medicinal kit, which comprises
the pharmaceutical composition of the present Invention comprising Compound | or
pharmaceutically acceptable salts thereof, wherein the medicinal kit further comprises
Instructions, and the instructions Includes one or more forms of the following information:
displaying disease states at which the administration of the pharmaceutical composition iIs
aimed, storage information of the pharmaceutical composition, administration information and
usage information on how to administrate the pharmaceutical composition.

[0045] In some embodiments, a medicinal kit is provided, which comprises the pharmaceutical
composition, and the instructions for interval administration of the pharmaceutical composition
to patients. The interval administration includes administration periods and rest periods, and
during the administration periods, the pharmaceutical composition can be administrated one or
more times per day. For example, the pharmaceutical composition 1s administrated daily in an
administration period, and then the administration I1s stopped for a period of time Iin a rest
period, followed by an administration period and then a rest period, and so forth. In the sixth
aspect, the present invention also discloses a medicinal kit, which comprises instructions for
usage of the interval administration of Compound | or pharmaceutically acceptable salts
thereof when treating tumours. The usage of the Interval administration can provide the
therapeutically effective amount of Compound | in plasma, and the plasma concentration of
Compound | is 100ng/ml or lower.

[0046] The Interval administration includes administration periods and rest periods, and during
the administration periods, Compound | or pharmaceutically acceptable salts thereof can be
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administrated one or more times daily. For example, Compound | or pharmaceutically
acceptable salts thereof I1s administrated daily in an administration period, and then the
administration is stopped for a period of time In a rest period, followed by an administration
period and then a rest period, such an administration regimen can be repeated. The tumours
Include, but not limited to, liver cancer, breast cancer, kidney cancer, colorectal cancer, non-
small cell lung cancer, gastrointestinal stromal tumour, medullary thyroid carcinoma and soft
tissue sarcoma.

[0047] For all of the above-mentioned embodiments, it should be noted that, these
embodiments should be understood as an open mode, which means the methods can includes
further actions In addition to those specified, comprising administrating other active
pharmaceutical substances to the patients. Similarly, unless Indicated otherwise, the
pharmaceutical composition and the medicinal kit thereof can further contain other materials,
Including other active pharmaceutical substances.

[0048] Herein, unless indicated otherwise, the dosages and ranges provided therein are based
on the molecular weight of the free base form of Compound |.

[0049] Herein, the crystal form of the hydrochloride of Compound | includes, but not limited to,
Forms A, B and C crystal disclosed in the Chinese patent application CN102344438A, wherein
Forms A and B crystal are those which do not contain crystal water and other solvents
basically, and Form C crystal 1s the one containing two molecules of crystal water. In some
embodiments, the crystal form of the hydrochloride of Compound | iIs Form A crystal.

[0050] Unless Indicated otherwise, for the purpose of the present application, the following
terms are intended to have the meanings denoted below as used In the Description and
Claims.

[0051] "Pharmaceutically acceptable” means that which is useful in preparing a pharmaceutical
composition that is generally safe, non-toxic and neither biologically nor otherwise undesirable,
and includes that which i1s acceptable for human pharmaceutical use.

[0052] "Pharmaceutically acceptable salts” include, but not limited to acid addition salts formed
from Inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid,
phosphoric acid or the like; or acid addition salts formed from organic acids such as acetic
acid, trifluoroacetic acid, propionic acid, caproic acid, heptanoic acid, cyclopentane propionic
acid, glycolic acid, pyruvic acid, lactic acid, malonic acid, succinic acid, malic acid, maleic acid,
fumaric acid, tartaric acid, citric acid, benzoic acid, cinnamic acid, mandelic acid, methyl
sulfonic acid, ethyl sulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxyethanesulphonic acid,
benzenesulfonic acid, p-chlorobenzenesulfonic acid, p-toluenesulfonic acid, 3-phenylpropionic
acid, trimethylacetic acid, t-butylacetic acid, dodecyl sulfuric acid, gluconic acid, glutamic acid,
hydroxynaphthoic acid, salicylic acid, stearic acid and the like.

[0053] "Patients” refer to mammal, preferably human. In some embodiments, the patients are
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those having failled standard treatment or lacking standard treatment.

[0054] "Therapeutically effective amount” means an amount of a compound that, when
administered to a subject for treating a disease state, Is sufficient to effect such treatment for

the disease state.

[0055] "Treatment/treating” means any administration of therapeutically effective amount of a
compound, and includes:

1. (1) Inhibiting the disease In humans that is experiencing or displaying the pathology or
symptomatology of the disease (l.e., retarding further development of the pathology
and/or symptomatology), or

2. (2) Ameliorating the disease In humans that i1s experiencing or displaying the pathology
or symptomatology of the disease (i.e., reversing the pathology and/or symptomatology).

DESCRIPTION OF DRAWINGS

[0056] Figure 1 shows the concentration-time curve for single administration with two-week
administration periods and one-week rest periods regimen.

DETAILED EMBODIMENTS OF THE INVENTION

Example 1 1-[[[4-(4-fluoro-2-methyl-1H-indol-5-yl)oxy-6-methoxyquinolin-7-yl] oxy]
methyl] cyclopropylamine dihydrochloride

[0057]

[0058] 1-[[[4-(4-fluoro-2-methyl-1H-Iindol-5-yl)oxy-6-methoxyquinolin-7-yllJoxy]methyl]
cyclopropylamine was prepared by reference to the method of Example 24 in WO2008112407,
and then the title compound was prepared by reference to the preparation method In
"Examples of Salt Formation™ of the Description of WO2008112407.

Example 2 The capsules comprising 1-[[[4-(4-fluoro-2-methyl-1H-Indol-5-yl)oxy-6-
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methoxyquinolin-7-ylJoxy]methyllcyclopropylamine dihydrochloride (dihydrochloride
of Compound |)

[0059]
Raw matenal/exmpuent names amount (1000 capsules)

Dlhydrochlonde of Compound 1 14 16 g correspondlng to 12 g Compound I)

00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

Magne3|um stearate 0.99 g

[0060] Dihydrochloride of Compound | was grinded and sifted with a 80 mesh sieve, and then
mixed uniformly with mannitol and hydroxypropyl cellulose; the prescribed amount of
microcrystalline cellulose was subsequently added, mixed uniformly and sifted with a 0.8mm
sieve; and finally, the prescribed amount of magnesium stearate was added and mixed
uniformly, and the obtained mixture was filled into capsules.

[0061] The capsules in which dihydrochloride of Compound | I1s at different contents can be
prepared by reference to the above proportion and formulation.

Example 3 Tolerance and preliminary therapeutic effect study of administration

(1) tolerance research

[0062] The malignant tumor patients those were diagnosed definitely and had failed standard
treatment or lacking standard treatment were recruited for phase | study of tolerance and
preliminary therapeutic effect. The tolerance was observed when patients were administered
Smg or 10mg of the capsules of dihydrochloride of Compound | once daily respectively for at
least 2 cycles continuously, wherein each cycle was 28 days. The pharmacokinetic data shows
that the drug accumulates obviously in person's plasma after continuously administration of the
capsules of dihydrochloride of Compound |.

[0063] After the adjustment of the dosage regimen, the malignant tumor patients those were
diagnosed definitely and had failed standard treatment or lacking standard treatment were
recruited, continuous administrating for 2 weeks and resting for 1 week were applied, 1.e., 3
weeks (21 days) was a treatment cycle, and the observation of tolerance was continuously
performed and maintained at least 2 cycles (42 days), and the observation of therapeutic
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effects was performed at the same time.

[0064] VWhen the administration was performed at 10mg once daily, the adverse reactions
occurred in 3 patients including grade lll or above increased fatty and amylase in 1 case, and
grade |l asthenia in 1 case, and other grade | adverse reactions Including hoarseness in 2
cases, diarrhea and abdominal pain in 1 case, hypertension in 1 case and the like.

[0065] Under the condition that the administration was performed at 16mg once daily, 1 case
In 3 patients occurred grade lll elevation of blood pressure and asthenia when administrated at

the 2" week in the 2" cycle. Other adverse reactions occurred in this research group included
grade |l hypertension in 1 case, decreased thyroid function In 2 cases, increased ALT In 1
case, grade | increased triglyceride In 2 cases, diarrhea and abdominal pain in 2 cases, hand-
foot syndrome In 1 case, hoarseness in 1 case and the like.

[0066] When the administration was performed at 12mg once daily, observe the tolerance and
preliminary therapeutic effect study of the capsules of dihydrochloride of Compound |. A total of
18 patients (5 cases of them were out of the group) were observed In this group. The different
degrees of adverse reactions occurred during administration. The order of severity was grade |
or |l, and no grade lll or higher adverse reactions occurred. The specific situation included:

Blood fat: increased triglyceride in 8 cases, and increased total cholesterol in 7 cases;

Liver function: increased total bilirubin in 4 cases, increased ALT In 4 cases, increased AST In
5 cases, and increased creatinine In 1 case;

Dermal toxicity: hand-foot skin reaction in 6 cases, and rash in 4 cases;

Endocrine system: hypothyroidism in 7 cases, hyperthyroidism In 2 cases, increased amylase
IN 3 cases, and increased CK-MB In 2 cases;

sSymptoms: asthenia in 6 cases, hoarseness In 4 cases, diarrhea In 6 cases, dizziness and
headache In 2 cases, toothache In 3 cases, muscular soreness In 3 cases, nausea and loss of
appetite in 3 cases, and tinnitus, fever and insomnia each in 1 case;

Others: hypertension in 5 cases, hematuria in 5 cases, proteinuria in 5 cases, and decreased
WBC In 3 cases.

(2) Preliminary therapeutic effect

[0067] In 12mg dosage group, 13 cases are being administrated, wherein the longest
administration involves 11 cycles, and the shortest administration involves 4 cycles. 3 cases In
5 subjects which stopped administration were evaluated as PD (progression of disease) after 2
cycles and out of the group, 1 case was out of the group after 6 cycles due to PD, and 1 case
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was evaluated as SD (stable disease) (small) after 4 cycles, and out of the group after 5 cycles
due to SAE (serious adverse events).

(3) Overall therapeutic effect

[0068] Tumor regression was observed in a part of the subjects at 10 mg dose.

[0069] 18 patients joined In 12mg group with continuous administration once daily for two
weeks and rest for one week, wherein 1 case has not arrived at the time point for evaluating
the therapeutic effects, and 1 case among the rest of 17 cases has no target lesion and thus
cannot be evaluated. 1 case was PR (partial remission) (9.1%), 11 cases were SD (small)

(7/2.7/%), 1 case was SD (large) (9.1%), and 3 cases were PD (9.1%). The disease control rate
(DCR) was 76.5%, and PR+SD (small) also achieved 70% or more.

[0070] In the group, there are 8 subjects having soft tissue sarcoma, wherein the tumour
evaluation of 1 case after 4 cycles was PR, 4 cases were SD, and 3 subjects were PD; there
are © subjects having medullary thyroid carcinoma, wherein 1 case cannot be evaluated, 4
cases were SD (small), and 1 case was PD; and, the clinical benefit rate of soft tissue sarcoma
reached 62%, and the benefit rate of medullary thyroid carcinoma was 80% or more.

[0071] The capsules of Compound | dihydrochloride employed the administration regimen with
continuous administration for two weeks and rest for one week, the general tolerability was
very well, and the adverse reaction was 1/2 degree; for the therapeutic effects, various
tumours can benefit from the treatment of Compound | dihydrochloride.

Example 4 Pharmacokinetic studies

[0072] All the solid tumour subjects participating in the tolerance research in Example 3 were

performed a monitor of plasma concentration to evaluate pharmacokinetic parameters of the
capsule of Compound | dihydrochloride.

(1) Pharmacokinetics of single administration

[0073] After beginning the tests, the qualifled subjects took the capsule of Compound |
dihydrochloride once and performed pharmacokinetic studies of single administration. The
plasma concentrations of 19 subjects in 3 dose groups (10mg, 16mg and 12mg, respectively)
were detected, and Figure 1 (left) shows the average concentration-time curve of each dose
group. Table 1 shows the pharmacokinetic parameters evaluated based on Figure 1 (left).
Table 1 The pharmacokinetic parameters of Compound |
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Mean (RSD%)
10 mg/person

The pharmacokinetic
parameters

12 mg/person 16 mg/person

(Nn=11)

6074 N T AN

434453 p6(349)  [576(865)

050‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0§§0‘50\50‘50‘50§§0§§0§§0§§0§§0§§0§50‘50‘50‘50‘50‘50‘50‘50 50‘50‘50§§0§§0§§0§§0§§0§§0§§0§§0‘50‘50‘50‘50‘50‘50‘50\ §§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§§

AUC/ dosage 2300 (19) - 5401 (37 14710(15)

AUCO - (ng-h/ml) 570 (36) 11164 34 1719 25.4)

MRT (h 142 (20) 162 (26) 163 (20.5)

AR RS L AL L L LA L LS L AL L L S e L s L L L e L S L LR L L AL S LA LA L L L L LA L L LA L LA L LA AL SN L L LR A, SRS L L L LEL L L A LSRR L LLL LA LLLLLL LG LGS L LS SN LSS LL AL LLLLL LA LRSS LLLL L LLLL LS L L LA LA LSS e SRS L L L LEL L L A LSRR L LLL LA LLLLLL LG LGS L LS

[0074] VWhen the capsule of Compound | dihydrochloride was orally administrated, the average
peak time (T g Of the plasma concentration was 8h (4h-10h), the plasma concentration at

240h (1.e. 10 days) after administration was 1/10 of the highest plasma concentration (Cqay);
and the highest plasma concentration (C,,5x) INCreased as the administration dose increased.
The half-life period (t15) of Compound | is long (80h-100h). The urine excretion amount was

less than 1% of the amount of the oral dose.

(2) Pharmacokinetics of continuous administration

[0075] The qualified subjects took the drug once and performed pharmacokinetic monitor of
single administration. After subjecting to at least 7 days of a washout period, pharmacokinetic
studies of continuous administration were performed. One treating cycle has continuous
administration for 2 weeks and rest for 1 week, and continuous monitor were applied for at
least 2 cycles. A total of 21 subjects In 3 dose groups (10mg, 16mg and 12mg, respectively)
continuously took the capsules of Compound | dihydrochloride, while performing the monitor of
plasma concentration. Figure 1 (right) shows that the average concentration-time curve of
each dose group. Table 2 shows that the pharmacokinetic parameters evaluated based on
Figure 1 (right).

[0076] It can be seen from Figure 1 (right) that when the above daily dosages were used to
perform continuous administration for 2 weeks and rest for 1 week, the plasma concentration
reached a peak value at 14 days after administration. In the subsequent cycles, the plasma
concentration after administration was controlled at 100ng/ml or lower, the drug accumulation
degree was controllable, and benefits were obtained when treating various tumours.

Table 2 The pharmacokinetic parameters of Compound | estimated after the continuous
administration for 2 weeks and rest for 1 week
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Average (RSD%)

parameters 10 mg/person 12 mg/person | 16 mg/person
1(n=3) (n=15)

T T e
388 45 [e1E) jsosn

1545 (56) 1500 (27) 2212 (39)

AUC/dosage 9234(50) 8272 (32) 7109 36)

REFERENCES CITED IN THE DESCRIPTION

The pharmacokinetic

This list of references cited by the applicant is for the reader's convenience only. |t does not
form part of the European patent document. Even though great care has been taken In
compiling the references, errors or omissions cannot be excluded and the EPO disclaims all
llability in this regard.

Patent documents cited in the description

o WWOLIZUOBT1Z40AR00E] (0038 [BUBE] (UE5E]
o NTUZ344458A JOOUZT [O04Y]
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PATENTKRAY

1. 1-[[[4-(4-tluor-2-methyl-1H-1ndol-5-yl)oxy-6-methoxyquinolin-7-
yl]Joxy]methyl]cyclopropylamin eller farmaceutisk acceptable salte deraf t1l anvendelse 1
behandlingen af tumorer 1 en daglig dosis pa 8 mg-16 mg, hvor 1-[[[4-(4-fluor-2-methyl-
1 H-indol-5-yl)oxy-6-methoxyquinolin-7-ylJoxy |methyl|cyclopropylamin eller
farmaceutisk acceptable salte deraf indgives oralt kontinuerligt 1 14 dage efterfulgt af 7
dages pause, idet en sadan indgivelsesplan med perioder med to ugers kontinuerlig
indgivelse og perioder med €n uges pause gentages mange gange.

2. Forbindelse ifolge krav 1 t1l anvendelse ifglge krav 1, hvor den daglige dosis er
10 mg, 12 mg, 14 mg eller 16 mg.

3. Forbindelse ifolge krav 1 til anvendelse 1fglge krav 1 eller 2, hvor tumoren er
valgt blandt levercancer, brystcancer, nyrecancer, kolorektal cancer, ikke-smacellet
lungecancer, gastrointestinal stromal tumor, medullert thyroideakarcinom og
bleddelssarkom.

4.  Forbindelse 1fglge krav 1 til anvendelse 1falge et hvilket som helst af kravene 1-
3, hvor 1-[[[4-(4-tluor-2-methyl-1H-1ndol-5-yl)oxy-6-methoxyquinolin-7-
ylJoxy]methyl]cyclopropylamin eller farmaceutisk acceptable salte deraf er formuleret som
en farmaceutisk sammensatning 1 en enkeltdosistform.

5. Forbindelse ifglge krav 1 til anvendelse 1felge et hvilket som helst af kravene 1-

4. hvor den farmaceutiske sammensatning er tabletter eller kapsler, der er egnede til oral

indgivelse.
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DRAWINGS
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