(12) STANDARD PATENT

(19) AUSTRALIAN PATENT OFFICE

(54)

(51)

(74)

(56)

Title
Therapeutic agent for fibrosis

International Patent Classification(s)
A61K 31/47 (2006.01) CO07D 215/50 (2006.01)
A61P 11/00 (2006.01)
Application No: 2016284531 (22) Date of Filing:  2016.06.24
WIPO No:  WO16/208744

Priority Data

Number (32) Date (33) Country
2015-127788 2015.06.25 JP
Publication Date: 2016.12.29

Accepted Journal Date: 2020.06.04

Applicant(s)
Taiho Pharmaceutical Co., Ltd.

Inventor(s)
Fujioka, Akio

Agent / Attorney
Phillips Ormonde Fitzpatrick, PO Box 323, Collins Street West, VIC, 8007, AU

Related Art

Zhao, L et al (2013) Cancer Science 104: 1640-1646
EP 1466624 A1

WO 2009/125597 A1

(11) Application No. AU 2016284531 B2




wO 2016/208744 A1 |[IN I/ N0F V00 00000 O O

(12) fF%E‘FT%;’JJ%%’J(:\EO“L\’C’AFﬁ snt-EfRHRE

(19) tH SR &NBOFR A HEHLES >
EEHR g
@3) ERA BB _-'9//

2016 5 12 A 29 H(29.12.2016)

10) B RES
WO 2016/208744 A1

(51

eay)
(22)
(25)
(26)
(30)

1

(72

74

WIPOIPCT
ERfFr o8 (81)
AG61K 31/47 (2006.01) CO7D 215/50 (2006.01)
AG61P 11/00 (2006.01)
ERHEES: PCT/JP2016/068902
ERHRER: 2016 & 6 A 24 H(24.06.2016)
ERRHEDEE: HAGE
ERARDERE: HAGE
BEET—4:
4%[8 2015-127788 2015 £ 6 A 25 H(25.06.2015)  JP 4)

HEEA: REEEE R T ## X &1 (TATHO PHARMA-
CEUTICAL CO., LTD.) [JP/JP]; T 1018444 B IZ&RF
RARXMHASEAT 1 — 2 7 Tokyo (JP).

S2EA%E: BEM N4 (FUJIOKA, Akio); T 3002611 3
WEOCIEMAARI KBEERIEHRASH
A Ibaraki (JP).

RIEBA: BHEHEEZANTILHEHETEFR(THE
PATENT CORPORATE BODY ARUGA PATENT
OFFICE); T 1030013 R & R X B AEARHE
1TE3%F8S ROEAFETEI Tokyo (JP).

BEE (RTODLEWVEREY., 2 TOEFEOERNR
#EATEEE): AE, AG, AL, AM, AO, AT, AU, AZ, BA,
BB, BG, BH, BN, BR, BW, BY, BZ, CA, CH, CL, CN,
CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES,
FL, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN,
IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA, LC, LK, LR,
LS, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,
MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE, PG, PH,
PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE, SG, SK,
SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ, UA,
UG, US, UZ, VC, VN, ZA, ZM, ZW.

BEE (REDLGEVRY ., ETOEBEOLER
FE M EE): ARIPO (BW, GH, GM, KE, LR, LS, MW,
MZ, NA, RW, SD, SL, ST, SZ, TZ, UG, ZM, ZW), 1—
S5 7 (AM, AZ, BY, KG, KZ, RU, TJ, T™M), 3 —
B w8\ (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR),
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

AT AFRERE:

EFEREHRE (FHF 21 50)

(54) Title: THERAPEUTIC AGENT FOR FIBROSIS
(G4 FERADRT - B E B RF

(57) Abstract: Provided are a therapeutic agent and a pharmaceutical composition which exhibit excellent prophylactic or therapeut-
ic effects against fibrosis or symptoms associated with fibrosis. This therapeutic agent for tfibrosis contains 4-[2-fluoro-4-[[[(2-
phenylacetyl)amino Jthioxomethyl|amino |-phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide or a salt thereof, as an active in -
gredient.

(67 B SRHECRBEICHESERICH LTBAFPHRITEREDRERET HBARFARCEEARDO
= [2=TnAd0—-4—-[[ [ (2= = V7EFI) TE/] FAFFXYAFII]
=TI/ %] —T=AFFRV—N—AFI—6—F/YHLRFY I FRITZDEEFIHS

?E 1#5 o

SR T DMMIEARHA

/

75/]
ST



THO0102

Description

THERAPEUTIC AGENT FOR FIBROSIS

[Field of the Invention]
[0001]
The present invention relates to a therapeutic agent for

fibrosis and a pharmaceutical composition for treating fibrosis.

[Background of the Invention]
[0002]

Fibrosis is defined as abnormal accumulation of a fibrous
tissue caused by e.g., tissue damage and autoimmune reaction. 1In
humans, fibrillation is found in various organs and tissues such as
lung, liver, pancreas, kidney, bone marrow and skin.

Lung fibrosis is a disease characterized by diffuse
fibroplasia in the alveolar wall and major symptoms such as dry
cough and dyspnea on exertion. Lung fibrosis, in a narrow sense,
refers to idiopathic lung fibrosis, which is a terminal disease
state of interstitial pneumonia and, in a broad sense, refers to a
comorbid state of lung fibrillation and interstitial pneumonia. All
interstitial pneumonitis may be causes of inducing lung fibrosis.

Interstitial pneumonia is a collective term for diseases
causing inflammation around the pulmonary interstitium and includes
interstitial pneumonia due to specific causes such as infection,
collagenosis, radiation, a medicinal agent and dust, and idiopathic
interstitial pneumonia due to unknown causes. As the idiopathic
interstitial pneumonia, idiopathic lung fibrosis, nonspecific
interstitial pneumonia, cryptogenic organized pneumonia,

interstitial lung disease accompanied by respiratory bronchiolitis,



09 Nov 2017

2016284531

desquamative interstitial pneumonia, acute interstitial pneumonia
and lymphoid interstitial pneumonia, are known. Of these,
idiopathic lung fibrosis most frequently occurs and is sometimes
simply referred to as lung fibrosis.

[0003]

In idiopathic lung fibrosis, a fibrous connective tissue is
diffusely and excessively formed in the pulmonary interstitium,
impairing lung function. An average survival period after diagnosis
of idiopathic lung fibrosis is reported to be 2.5 to 5 years (Non
Patent Document 1). In particular, the average survival period
after acute exacerbation is extremely short and falls within two
months. In lung fibrosis in association with an interstitial
pneumconia and emphysema, it is reported that lung cancer is
developed as a complication at a high rate (Non Patent Documents 2,
3).

[0004]

Interstitial pneumonia induced by a specific cause, can be
mostly cured by removing the cause and administering, for example,
an anti—-inflammatory agent such as a steroid drug. In contrast,
lung fibrosis and interstitial pneumonia accompanied by
fibrillation is usually treated with a steroid drug and an
immunosuppressant. However effective treatments for improving
prognosis have not yet been obtained at present and development of
a novel therapeutic agent is desired.

[0005]

4—[2-Fluoro—-4-[[[(2-phenylacetyl)amino]thioxomethyl]amino]-
phenoxy] —7-methoxy-N-methyl-6—gquinolinecarboxamide is an antitumor
agent with reduced side effects (Patent Document 1) and also
exhibits an excellent enhancing activity of an antitumor effect if

used in combination with another antitumor agent (Patent Document
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2). In addition, it is recently found that the compound is also
useful as a therapeutic agent for osteoporosis (Patent Document 3).
[0006]

However, it is totally unknown that the compound is effective
for lung fibrosis and interstitial pneumonia. In the meantime, it
is suggested that the symptom of lung fibrosis is improved by
administration of HGF (Non Patent Document 2), and that activation
of HGF/c—Met is effective for treating lung fibrosis (Non Patent

Document 4).

[Citation List]

[Patent Document]

[0007]

[Patent Document 1] International Publication No. W02009/125597
[Patent Document 2] International Publication No. W02013/100014
[Patent Document 3] International Publication No. W02015/046484
[Non Patent Document]

[0008]

[Non Patent Document 1] Pharmacol Ther. 2015 May 3. pii: S0163-
7258 (15)00091-1

[Non Patent Document 2] Am J Respir Crit Care Med. 2000 Jan;
161(1):5-8

[Non Patent Document 3] Am Rev Tuberc 1957; 76: 559-66

[Non Patent Document 4] British J. Pharmacology 2011; 163: 141-172

[Summary of the Invention]
[0009]

An aspect of the present invention is to provide a therapeutic
agent and a pharmaceutical composition exhibiting an excellent

prophylactic or therapeutic effect on fibrosis.
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[0010]

The present inventors conducted intensive studies with a view
to solving the aforementioned problems. As a result, they found
that 4-[2-fluoro—-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino]-
phenoxy] —7-methoxy-N-methyl-6—quinolinecarboxamide or a salt
thereof exhibits an effect for suppression of tissue fibrillation
and an inflammation suppression effect associated therewith and is
useful for preventing or treating fibrosis and the inflammation
associated therewith.

[0011]

More specifically, the present invention relates to the
following 1) to 5).

1) A therapeutic agent for fibrosis comprising 4-[2-fluoro—-4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]—-7-methoxy—-N-methyl-
6—quinolinecarboxamide or a salt thereof as an active ingredient.
1)-2

The therapeutic agent for fibrosis according to 1), wherein
the fibrosis is lung fibrosis.
1)-3

The therapeutic agent for fibrosis according to 1) or 1)-2,
wherein the fibrosis is interstitial pneumonia accompanied by
fibrillation.

1)-4
The therapeutic agent for fibrosis according to 1) to 1)-3,

wherein the fibrosis is idiopathic lung fibrosis.
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2) A pharmaceutical composition for treating fibrosis, comprising
4—[2—fluoro—-4-[[[(2-phenylacetyl)amino]thioxomethyl]amino]-
phenoxy] —7-methoxy-N-methyl-6—quinolinecarboxamide or a salt
thereof and a pharmaceutically acceptable carrier.
2)-2

The pharmaceutical composition according to 2), wherein the
fibrosis is lung fibrosis.
2)-3

The pharmaceutical composition according to 2) or 2)-2,
wherein the fibrosis is interstitial pneumonia accompanied by
fibrillation.
2)-4

The pharmaceutical composition according to 2) to 2)-3,
wherein the fibrosis is idiopathic lung fibrosis.
3) 4-[2-Fluoro—4—-[[[ (2-phenylacetyl)amino]thioxomethyl]amino]—
phenoxy] —7-methoxy-N-methyl-6—quinolinecarboxamide or a salt
thereof for use in treatment of fibrosis.
3)-2

4—[2-Fluoro—-4-[[[(2-phenylacetyl)amino]thioxomethyl]amino]-
phenoxy] —7-methoxy-N-methyl-6—quinolinecarboxamide or a salt
thereof according to 3), wherein the fibrosis is lung fibrosis.
3)-3

4—[2-Fluoro—-4-[[[(2-phenylacetyl)amino]thioxomethyl]amino]-
phenoxy] —7-methoxy-N-methyl-6—quinolinecarboxamide or a salt
thereof according to 3) or 3)-2, wherein the fibrosis is
interstitial pneumonia accompanied by fibrillation.
3) -4

4—[2-Fluoro—-4-[[[(2-phenylacetyl)amino]thioxomethyl]amino]-

phenoxy] —7-methoxy-N-methyl-6—quinolinecarboxamide or a salt
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thereof according to 3) to 3)-3, wherein the fibrosis is idiopathic
lung fibrosis.
4) A pharmaceutical composition for use in treatment of fibrosis,
comprising 4-[2—-fluoro—4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]—-7-methoxy—-N-methyl-
6—quinolinecarboxamide or a salt thereof and a pharmaceutically
acceptable carrier.
4) -2

The pharmaceutical composition according to 4), wherein the
fibrosis is lung fibrosis.
4) -3

The pharmaceutical composition according to 4) or 4)-2,
wherein the fibrosis is interstitial pneumonia accompanied by
fibrillation.
4) -4

The pharmaceutical composition according to 4) to 4)-3,
wherein the fibrosis is idiopathic lung fibrosis.
5) A method for treating fibrosis, comprising administering 4-[2-
fluoro—4—-[[[ (2-phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]-7-
methoxy-N-methyl-6-quinolinecarboxamide or a salt thereof to a
patient.
5)-2

The method for treating fibrosis according to 5), wherein the
fibrosis is lung fibrosis.
5)-3

The method for treating fibrosis according to 5) or 5)-2,
wherein the fibrosis is interstitial pneumonia accompanied by
fibrillation.

5)-4
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The method for treating fibrosis according to 5) to 5)-3,
wherein the fibrosis is idiopathic lung fibrosis.

The present invention further relates to 4-[2-Fluoro—-4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]—-7-methoxy—-N-methyl-
6—quinolinecarboxamide or a salt thereof for use in treatment of
fibrosis.

The present invention further relates to a pharmaceutical
composition for use in treatment of fibrosis, comprising 4-[2-
fluoro—4—-[[[ (2-phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]-7-
methoxy-N-methyl-6-quinolinecarboxamide or a salt thereof and a
pharmaceutically acceptable carrier.

The present invention further relates to a method of treating
fibrosis, comprising administering 4-[2-fluoro—-4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]—-7-methoxy—-N-methyl-
6—quinolinecarboxamide or a salt thereof to a patient.

The present invention further relates to the use of 4-[2-
fluoro—4—-[[[ (2-phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]-7-
methoxy-N-methyl-6-quinolinecarboxamide or a salt thereof in the

production of a medicine for the treatment of fibrosis.

[Effects of the Invention]
[0012]

The compound of the present invention exerts an excellent
suppressing effect on progression of fibrillation in tissues. Thus,
according to the present invention, fibrillation of tissues can be
effectively treated and, in particular, idiopathic lung fibrosis
and interstitial pneumonia accompanied by fibrillation can be

effectively treated.

[Brief Description of Drawings]
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[0013]

[Figure 1] The figure is a graph showing the amount of
hydroxyproline in lung tissues.

[Figure 2] The figure is a graph showing fibrillation scores of

lung tissues.

[Detailed Description of the Invention]
[0014]

4—[2-Fluoro—-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino]-
phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide of the present
invention (referred to as "the compound of the present invention")

or a salt thereof is represented by the following formula (1) :

[0015]
H H
F NR”;M
S 0
0 0
HiC
TN e
"
3 =
T Mo N
[0016]

The compound of the present invention is described in the art
and can be produced in accordance with a method described, for
example, in International Publication No. W02009/125597 (Patent
Document 1).

[0017]

Examples of the "salt" of the compound of the present
invention include an inorganic acid salt, an organic acid salt or
an acidic amino acid salt. Examples of the inorganic acid include
hydrochloric acid, sulfuric acid, hydrobromic acid, hydroiodic acid,

nitric acid and phosphoric acid. Examples of the organic acid
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include formic acid, acetic acid, propionic acid, malonic acid,
succinic acid, glutaric acid, fumaric acid, maleic acid, lactic
acid, malic acid, citric acid, tartaric acid, benzenesulfonic acid,
p—toluenesulfonic acid and methanesulfonic acid. Examples of the
acidic amino acid include glutamic acid and aspartic acid. Among
them, an organic acid salt is preferable, a methanesulfonate salt
is more preferable and a monomethanesulfonate salt is particularly
preferable.

The compound of the present invention also includes hydrates,
solvates and crystal polymorphism.
[0018]

As will be shown later in Examples, the compound of the
present invention exerts a suppressive effect on fibrillation and

inflammation suppressive effect in tissues.
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Accordingly, the compound of the present invention or a salt
thereof is useful as a medicine exhibiting excellent prophylactic
or therapeutic effects on diseases related to fibrillation and
inflammation in tissues, more specifically, as a therapeutic agent
for fibrosis and symptoms associated with fibrosis; and
particularly can be used for preventing or treating diseases
associated with fibrillation in lung tissues, more specifically,
lung fibrosis and interstitial pneumonia accompanied by
fibrillation.

[0019]

In the present invention, examples of fibrosis include lung
fibrosis, hepatic fibrosis, pancreatic fibrillation, renal fibrosis,
prostatic hyperplasia caused by fibrillation, bone marrow fibrosis
and scleroderma. In these fibroses, symptoms associated with
fibrosis, such as inflammation and atrophy, are observed depending
upon the organ with advanced fibrillation and the rate of
progression. Thus, treatment for symptom associated with fibrosis
is also included in the present invention.

[0020]

In the present invention, lung fibrosis includes not only
idiopathic lung fibrosis but also fibrotic symptom of the lung
including comorbidity with interstitial pneumonia. More
specifically, the lung fibrosis of the present invention includes
interstitial pneumonia possibly causing lung fibrillation in
conjunction therewith.

[0021]

Examples of such interstitial pneumonia include infectious
interstitial pneumonia; interstitial pneumonia associated with
collagenosis; interstitial pneumonia associated with radiation

exposure; drug-induced interstitial pneumonia; idiopathic
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interstitial pneumonia such as idiopathic lung fibrosis,
nonspecific interstitial pneumonia, idiopathic organized pneumonia,
interstitial lung disease accompanied by respiratory bronchiolitis,
desquamative interstitial pneumonia, acute interstitial pneumonia
and lymphoid interstitial pneumonia. Among them, idiopathic
interstitial pneumonia is preferable.

[0022]

In the present invention, lung fibrosis is preferably chronic
situations of these interstitial pneumonitis (in particular,
idiopathic interstitial pneumonia), interstitial pneumonia
accompanied by fibrillation (in particular, idiopathic interstitial
pneumoconia), more preferably interstitial pneumonia accompanied by
fibrillation (in particular, idiopathic interstitial pneumonia) and
particularly preferably idiopathic lung fibrosis.

[0023]

In the present invention, lung fibrosis is accompanied by
symptoms such as collagen production, a reduction in lung weight,
pulmonary hypertension and right heart failure. Mitigation of these
symptoms is included in the present invention. In interstitial
pneumonia accompanied by idiopathic lung fibrosis and fibrillation,
the levels of serum markers (e.g., KL-6, SP-A, SP-D) are known to
increase. Therefore, in the present invention, therapeutic effects
can be indirectly checked based on the aforementioned symptoms or
the serum markers.

[0024]

In the present invention, hepatic fibrillation is a
fibrillation caused by hepatocellular damage and hepatitis and
includes alcohol-induced hepatic fibrosis, congenital hepatic
fibrosis and virus—-induced fibrosis. In the present invention,

hepatic fibrosis is possibly accompanied by hepatitis, fatty liver,



THO0102

liver cirrhosis and hepatic atrophy. Therapies for these symptoms
are also included in the present invention. Therefore, in the
present invention, therapeutic effect on the aforementioned
symptoms can be indirectly checked by measuring e.g., the number of
platelets in blood, hyaluronic acid and collagen.

[0025]

In the present invention, pancreatic fibrillation is a
fibrillation of the connective tissue in pancreatic interstitium
and include e.g., pancreatic cystic fibrosis. In the present
invention, pancreatic fibrillation is possibly accompanied by e.g.,
pancreatitis, pancreatic atrophy and diabetes. Therapies for these
symptoms are also included in the present invention. Therefore,
therapeutic effects can be indirectly checked by measuring e.qg.,
trypsin and glucose levels in blood.

[0026]

In the present invention, examples of renal fibrosis include
glomerulosclerosis, interstitial renal fibrosis and
tubulointerstitial fibrosis. In the present invention, renal
fibrosis is possibly accompanied by e.g., nephritis, renal atrophy
and renal failure. Therapies for these symptoms are also included
in the present invention. Therefore, in the present invention,
therapeutic effects on the aforementioned symptoms can be
indirectly checked by measuring e.g., collagen level in blood.
[0027]

In the present invention, fibrillation —-induced prostatic
hypertrophy is caused by fibrillation of the interstitium of
prostatic hypertrophy. In the present invention, fibrillation -
induced prostatic hypertrophy is possibly accompanied by e.g.,

prostatic fibroma, prostatitis and prostatic calcification.
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Therapies for these symptoms are also included in the present
invention.
[0028]

In the present invention, examples of bone marrow fibrosis
include primary bone marrow fibrosis and idiopathic bone marrow
fibrosis. In the present invention, bone marrow fibrosis is
possibly accompanied by e.g., splenic tumor, splenic infarction,
white erythroblastosis, anemia and portal hypertension. Therapies
for these symptoms are also included in the present invention.
Therefore, in the present invention, therapeutic effects on the
aforementioned symptoms can be indirectly checked by measuring e.g.,
red blood cells, platelets and serum LDH in blood.

[0029]

In the present invention, examples of scleroderma include
disseminated scleroderma and focal scleroderma. In the present
invention, scleroderma is possibly accompanied by inflammation of
e.g., blood vessels, organ failure, calcification and skin
fibrillation. Therapies for these symptoms are also included in the
present invention. Therefore, in the present invention, therapeutic
effects on the aforementioned symptoms can be indirectly checked by
measuring an anti-nuclear antibody, an anti-topoisomerase I
antibody and an anti-centromere antibody.

[0030]

In the specification, the "therapy" includes not only
prevention and treatment for the aforementioned fibroses but also
maintenance for suppression of progression of fibrillation in
tissues, mitigation of inflammation, mitigation of symptom
associated with fibrosis and relapse prevention.

[0031]



THO0102

The compound of the present invention or a salt thereof can be
prepared into either an oral or a parenteral dosage form and can be
produced into various types of dosing preparations by using a
pharmaceutically acceptable carrier in accordance with a method
known in the art. Examples of the dosage form may include, but are
not particularly limited to, oral agents such as tablets, coated
tablets, pills, powders, granules, capsules, liquid preparations,
suspensions and emulsions; and parenteral agents such as injections,
suppositories and inhalants.

[0032]

When forming tablets, the following carriers can be used: an
excipient such as lactose, white sugar, sodium chloride, glucose,
urea, starch, calcium carbonate, kaolin, crystalline cellulose and
silicic acid; a binder such as water, ethanol, propanocl, corn
starch, simple syrup, dextrose solution, a starch solution, a
gelatin solution, carboxymethylcellulose, shellac, methylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose, potassium
phosphate and polyvinylpyrrolidone; a disintegrant such as dry
starch, sodium alginate, agar powder, laminaran powder, sodium
hydrogen carbonate, calcium carbonate, a polyoxyethylene sorbitan
fatty acid ester, sodium lauryl sulfate, glycerol monostearate and
lactose; a disintegration inhibitor such as white sugar, stearic
acid, cacao butter and hydrogenated oil; an absorption promoter
such as quaternary ammonium salt and sodium lauryl sulfate; a
humectant such as glycerin and starch; an adsorbent such as starch,
lactose, kaolin, bentonite and colloidal silicic acid; and a
lubricant such as purified talc, a stearate, boric acid powder and
polyethylene glycol.

Furthermore, the tablets may be covered with usual coating, if

necessary; for example, sugar—-coated tablets, gelatin-coated
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tablets, enteric coated tablets, film-coated tablets, double-
layered tablets and multilayered tablets can be prepared.
[0033]

When forming pills, as the carrier, an excipient such as
glucose, lactose, starch, cocoa butter, hydrogenated vegetable oil,
kaclin and talc; a binder such as gum Arabic powder, tragacanth
powder, gelatin and ethanol; and a disintegrant such as laminaran
and agar, can be used. Capsules are prepared by charging hard
gelatin capsules or soft capsules with a mixture with the
aforementioned various types of carriers, in accordance with a
routine method.

[0034]

When preparing liquid preparations, e.g., oral liquid, syrup
and elixir can be prepared by using e.g., a flavoring agent, a
buffer and a stabilizer in accordance with a routine method. In
this case, examples of the flavoring agent may include white sugar,
orange peel, citric acid and tartaric acid; examples of the buffer
may include sodium citrate; and examples of the stabilizer may
include tragacanth, gum Arabic and gelatin.

[0035]

When preparing suppositories, as the carrier, polyethylene
glycol, cocoa butter, a higher alcohol, an ester of a higher
alcohol, gelatin and a semisynthetic glyceride can be used.

[0036]

When preparing injections, a liquid preparation, an emulsion
and a suspension are sterilized and preferably they are isotonic
fluids with blood. 1In preparing these dosage forms, as the diluent,
water, an agqueous lactic acid solution, ethyl alcohol, propylene

glycol, macrogol, ethoxylated isostearyl alcohol,
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polyoxyethylenated isostearyl alcohol and a polyoxyethylene
sorbitan fatty acid ester can be used.

Note that, in this case, a sufficient amount of salt, glucose
or glycerin to prepare an isotonic solution may be added to a
pharmaceutical preparation or e.g., a solubilizer, a buffer and a
soothing agent usually used may be added.

In preparing an inhalation, an aerosol, a powder inhalant and
a liquid inhalant are mentioned as a dosage form.

[0037]

If necessary, a coloring agent, a preservative, a fragrance, a
flavoring agent and a sweetening agent; and other pharmaceutical
products may be added to each of these preparations.

[0038]

Methods for administering the therapeutic agent for fibrosis
and the pharmaceutical composition for treating fibrosis of the
present invention are appropriately determined depending upon e.g.,
the dosage form; the age, sex and other conditions of the patient;
and symptom of the patient. For example, tablets, pills, powders,
granules, capsules, liquid preparations, suspensions and emulsions
are orally administered. Injections are intravenously administered
singly or in combination with a general complemental liquid such as
glucose and amino acids, and further, if necessary, injections are
intra-arterially, intramuscularly, intradermally, subcutaneously or
intraperitoneally administered by themselves. Suppositories are
intra-rectally administered.

[0039]

The amount of the compound of the present invention or a salt
thereof to be blended in a unit-dose of a dosage form as mentioned
above varies depending upon the symptom of the patient to be

applied or the dosage form; however, the amount per unit dose is
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desirably about 0.005 to 1,000 mg in the case of an oral
preparation, about 0.001 to 500 mg in the case of an injection and
about 0.01 to 1,000 mg in the case of a suppository. The dose per
day of a medicinal agent having a dosage form as mentioned above
varies depending upon e.g., the symptom, body weight, age and sex
of the patient and cannot be unconditionally determined; however,
the dose/adult/day may be usually about 0.005 to 5,000 mg and
preferably 0.01 to 1,000 mg. This may be preferably administered
once a day or daily in about 2 to 4 divided doses.
[0040]

The present invention will be more specifically described
below by way of Examples and Test Examples; however, the present

invention is not limited to these embodiments.

[Examples]
[0041]
Production Example 1: Synthesis of 4-[2—-fluoro—4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]—-7-methoxy—-N-methyl-
6—quinolinecarboxamide

In accordance with the production method described in Patent
Document 1, 4-[2-fluoro—-4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] —-phenoxy]—-7-methoxy—-N-methyl-
6—quinolinecarboxamide was synthesized.
[0042]
Test Example 1: Suppression effect on bleomycin—-induced mouse
pathology (lung fibrosis) model

Mice (C57BL, 6 weeks old) were anesthetized by
intraperitoneally administrating pentobarbital (50 mg/kg/day), and
then bleomycin (20 Hg/25 UL per mouse) was intra-tracheally sprayed

by a sprayer. A week later, the mice were anesthetized by
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inhalation of isoflurane, 0.2 mL of blood was taken from the eye
orbit of the mice. The blood level of a surfactant protein-D (SP-D)
was measured. The mice were divided into groups (9 mice) such that
the groups have an equal average SP-D value.

[0043]

The compound of the present invention was orally administered
at each of doses of 100 and 200 mg/kg/day, every day for 35 days.
In order to confirm whether a pathological model was established,
an untreated group (Normal group) and a Sham group were set up. To
the mice of the Sham group, physiological saline was
intratracheally sprayed in place of bleomycin. The next day after
completion of the final administration, the mice were anesthetized
by inhalation of iscflurane and euthanized. Thereafter, the lungs
were excised out and subjected to pathological analysis for tissues.
Fibrillation was evaluated and the amounts of hydroxyproline in the
tissues were measured. The fibrillation was evaluated by using
Ashcroft’s method (J Clin Pathol 1988; 41: 467-470).

[0044]

The hydroxyproline amounts of lung tissues of individual
groups are shown in Figure 1 and fibrillation scores of the lung
tissues are shown in Figure 2. The mice to which bleomycin was
sprayed, the hydroxyproline level of the lung tissues significantly
increased and fibrillation scores also increased, compared to the
sham group. From this, it was determined that fibrillation of the
lung tissue in mice was induced by bleomycin treatment and
pathological models are established.

The hydroxyproline amounts of groups to which the compound of
the present invention was administered at doses of 100 and 200
mg/kg/day, both were significantly low compared to the control

group {(pathological condition) and the fibrillation scores of them



09 Nov 2017

2016284531

were significantly low. From this, it was suggested that the
compound of the present invention suppresses fibrillation.
[0045]

According to the above, the compound of the present invention
was demonstrated to be useful as a therapeutic agent for fibrosis,
and particularly useful as a therapeutic agent for lung fibrosis.

The discussion of documents, acts, materials, devices,
articles and the like is included in this specification solely for
the purpose of providing a context for the present invention. It 1is
not suggested or represented that any or all of these matters
formed part of the prior art base or were common general knowledge
in the field relevant to the present invention as it existed before
the priority date of each claim of this application.

Where the terms "comprise", "comprises", "comprised" or
"comprising" are used in this specification (including the claims)
they are to be interpreted as specifying the presence of the stated
features, integers, steps or components, but not precluding the
presence of one or more other features, integers, steps or

components, or group thereof.
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The claims defining the invention are as follows:

1. 4-[2-Fluoro-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino] -
phenoxy] -7-methoxy-N-methyl-6-gquinolinecarboxamide or a salt

thereof when used in the treatment of fibrosis.

2. 4-[2-Fluoro-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino] -
phenoxy] -7-methoxy-N-methyl-6-gquinolinecarboxamide or a salt
thereof according to Claim 1, wherein the fibrosis is lung

fibrosis.

3. 4-[2-Fluoro-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino] -
phenoxy] -7-methoxy-N-methyl-6-gquinolinecarboxamide or a salt
thereof according to Claim 1, wherein the fibrosis is interstitial

pneumonia accompanied by fibrillation.

4. 4-[2-Fluoro-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino] -
phenoxy] -7-methoxy-N-methyl-6-gquinolinecarboxamide or a salt
thereof according to Claim 1, wherein the fibrosis is idiopathic

lung fibrosis.

S. 4-[2-Fluoro-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino] -
phenoxy] -7-methoxy-N-methyl-6-quinolinecarboxamide or salt thereof
when used according to any one of Claims 1 to 4, wherein the amount
of 4-[2-Fluoro-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino]-
phenoxy] -7-methoxy-N-methyl-6-quinolinecarboxamide or salt thereof
per unit dose is about 0.005 to 1,000 mg in the case of an oral

preparation.



12 May 2020

2016284531

[}

A pharmaceutical composition when used in the treatment of
fibrosis, comprising 4-[2-fluoro-4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] -phenoxy] -7-methoxy-N-methyl-
6-gquinolinecarboxamide or a salt thereof and a pharmaceutically

acceptable carrier.

7. The pharmaceutical composition according to Claim 6, wherein

the fibrosis is lung fibrosis.

8. The pharmaceutical composition according to Claim 6, wherein

the fibrosis is interstitial pneumonia accompanied by fibrillation.

9. The pharmaceutical composition according to Claim 6, wherein

the fibrosis is idiopathic lung fibrosis.

10. The pharmaceutical composition according to any one of Claims
6 to 9, wherein the amount of 4-[2-Fluoro-4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] -phenoxy] -7-methoxy-N-methyl-
6-quinolinecarboxamide or salt thereof per unit dose is about 0.005

to 1,000 mg in the case of an oral preparation.

11. A method of treating fibrosis, comprising administering 4-[2-
fluorc-4-[[[ (2-phenylacetyl)amino]thioxomethyl]amino]-phenoxy]-"7-
methoxy-N-methyl-6-quinolinecarboxamide or a salt thereof to a

patient.

12. The method of treating fibrosis according to Claim 11, wherein

the fibrosis is lung fibrosis
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13. The method of treating fibrosis according to Claim 11, wherein

the fibrosis is interstitial pneumonia accompanied by fibrillation.

14. The method of treating fibrosis according to Claim 11, wherein

the fibrosis is idiopathic lung fibrosis.

15. The method according to any one of Claims 11 to 14, wherein
the amount of 4-[2-Fluocro-4-[[[ (2-
phenylacetyl)amino]thioxomethyl]amino] -phenoxy] -7-methoxy-N-methyl-
6-quinolinecarboxamide or salt thereof per unit dose is about 0.005

to 1,000 mg in the case of an oral preparation.

16. Use of 4-[2-fluoro-4-[[[(2-
phenylacetyl)amino]thioxomethyl]amino] -phenoxy]-7-methoxy-N-methyl-
6-gquinolinecarboxamide or a salt thereof in the production of a

medicine for the treatment of fibrosis.

17. The use according to Claim 16, wherein the fibrosis is lung

fibrosis.

18. The use according to Claim 16, wherein the fibrosis is

interstitial pneumonia accompanied by fibrosis.

1. The use according to Claim 16, wherein the fibrosis is

idiopathic lung fibrosis.

20. The use of 4-[2-Fluoro-4-[I[[(2-
phenylacetyl)amino]thioxomethyl]amino] -phenoxy] -7-methoxy-N-methyl-
6-gquinolinecarboxamide or salt thereof according to any one of
Claims 16 to 19, wherein the amount of4-[2-Fluoro-4-[[[(2-

- 21 -
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phenylacetyl)amino]thioxomethyl]amino] -phenoxy]-7-methoxy-N-methyl-
6-quinolinecarboxamide or salt thereof per unit dose is about 0.005

to 1,000 mg in the case of an oral preparation.

_22_
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Drawings
[Figure 1]
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** p < 0.01in the disease control group by Stutdntest as compared with the normal group
##; p < 0.01 in the disease control group by Sttislertest as compared with the sham group
T, p < 0.05 in the treatment group by Dunnett's tesiompared with the disease control group
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[Figure 2]
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