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Description 

 

THERAPEUTIC AGENT FOR FIBROSIS 

 

[Field of the Invention] 

[0001] 

 The present invention relates to a therapeutic age nt for 

fibrosis and a pharmaceutical composition for treat ing 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.  In 

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 diffus e 

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 term inal disease 

state of interstitial pneumonia and, in a broad sen se, refers to a 

comorbid state of lung fibrillation and interstitia l pneumonia.  All 

interstitial pneumonitis may be causes of inducing lung fibrosis. 

 Interstitial pneumonia is a collective term for di seases 

causing inflammation around the pulmonary interstit ium 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 t he idiopathic 

interstitial pneumonia, idiopathic lung fibrosis, n onspecific 

interstitial pneumonia, cryptogenic organized pneum onia, 

interstitial lung disease accompanied by respirator y bronchiolitis, 
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desquamative interstitial pneumonia, acute intersti tial 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 i nterstitium, 

impairing lung function.  An average survival perio d after diagnosis 

of idiopathic lung fibrosis is reported to be 2.5 t o 5 years (Non 

Patent Document 1).  In particular, the average sur vival period 

after acute exacerbation is extremely short and fal ls within two 

months.  In lung fibrosis in association with an in terstitial 

pneumonia and emphysema, it is reported that lung c ancer is 

developed as a complication at a high rate (Non Pat ent Documents 2, 

3). 

[0004] 

 Interstitial pneumonia induced by a specific cause , can be 

mostly cured by removing the cause and administerin g, for example, 

an anti-inflammatory agent such as a steroid drug.  In contrast, 

lung fibrosis and interstitial pneumonia accompanie d by 

fibrillation is usually treated with a steroid drug  and an 

immunosuppressant.  However effective treatments fo r 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]thioxomethy l]amino]-

phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide is an antitumor 

agent with reduced side effects (Patent Document 1)  and also known 

to exhibit an excellent enhancing activity of an an titumor effect 

if used in combination with another antitumor agent  (Patent 
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Document 2).  In addition, it is recently found tha t the compound is 

also useful as a therapeutic agent for osteoporosis  (Patent 

Document 3). 

[0006] 

 However, it is totally unknown that the compound i s effective 

for lung fibrosis and interstitial pneumonia.  In t he meantime, it 

is suggested that the symptom of lung fibrosis is i mproved by 

administration of HGF (Non Patent Document 2), and that activation 

of HGF/c-Met is effective for treating lung fibrosi s (Non Patent 

Document 4). 
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[Summary of the Invention] 

[Problems to be Solved by the Invention] 

[0009] 



TH0102 

- 4 - 

 An object of the present invention is to provide a  therapeutic 

agent and a pharmaceutical composition exhibiting a n excellent 

prophylactic or therapeutic effect on fibrosis. 

 

[Means for Solving the Problem] 

[0010] 

 The present inventors conducted intensive studies with a view 

to solving the aforementioned problems.  As a resul t, they found 

that 4-[2-fluoro-4-[[[(2-phenylacetyl)amino]thioxom ethyl]amino]-

phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide or a salt 

thereof exhibits an effect for suppression of tissu e fibrillation 

and an inflammation suppression effect associated t herewith and is 

useful for preventing or treating fibrosis and the inflammation 

associated therewith. 

[0011] 

 More specifically, the present invention relates t o the 

following 1) to 5). 

1) A therapeutic agent for fibrosis comprising 4-[2 -fluoro-4-[[[(2-

phenylacetyl)amino]thioxomethyl]amino]-phenoxy]-7-m ethoxy-N-methyl-

6-quinolinecarboxamide or a salt thereof as an acti ve 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 acco mpanied 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 fibros is, 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), wh erein the 

fibrosis is lung fibrosis. 

2)-3 

 The pharmaceutical composition according to 2) or 2)-2, 

wherein the fibrosis is interstitial pneumonia acco mpanied 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]thioxomet hyl]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]thioxomethy l]amino]-

phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide or a salt 

thereof according to 3), wherein the fibrosis is lu ng fibrosis. 

3)-3 

 4-[2-Fluoro-4-[[[(2-phenylacetyl)amino]thioxomethy l]amino]-

phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide or a salt 

thereof according to 3) or 3)-2, wherein the fibros is is 

interstitial pneumonia accompanied by fibrillation.  

3)-4 

 4-[2-Fluoro-4-[[[(2-phenylacetyl)amino]thioxomethy l]amino]-

phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide or a salt 
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thereof according to 3) to 3)-3, wherein the fibros is is idiopathic 

lung fibrosis. 

4) A pharmaceutical composition for use in treatmen t of fibrosis, 

comprising 4-[2-fluoro-4-[[[(2-

phenylacetyl)amino]thioxomethyl]amino]-phenoxy]-7-m ethoxy-N-methyl-

6-quinolinecarboxamide or a salt thereof and a phar maceutically 

acceptable carrier. 

4)-2  

 The pharmaceutical composition according to 4), wh erein the 

fibrosis is lung fibrosis. 

4)-3 

 The pharmaceutical composition according to 4) or 4)-2, 

wherein the fibrosis is interstitial pneumonia acco mpanied 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 admin istering 4-[2-

fluoro-4-[[[(2-phenylacetyl)amino]thioxomethyl]amin o]-phenoxy]-7-

methoxy-N-methyl-6-quinolinecarboxamide or a salt t hereof 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) o r 5)-2, 

wherein the fibrosis is interstitial pneumonia acco mpanied by 

fibrillation. 

5)-4 
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 The method for treating fibrosis according to 5) t o 5)-3, 

wherein the fibrosis is idiopathic lung fibrosis. 

 

[Effects of the Invention] 

[0012] 

 The compound of the present invention exerts an ex cellent 

suppressing effect on progression of fibrillation i n 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 fibrillat ion can be 

effectively treated. 

 

[Brief Description of Drawings] 

[0013] 

[Figure 1] The figure is a graph showing the amount  of 

hydroxyproline in lung tissues. 

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

lung tissues. 

 

[Detailed Description of the Invention] 

[0014] 

 4-[2-Fluoro-4-[[[(2-phenylacetyl)amino]thioxomethy l]amino]-

phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide of the present 

invention (referred to as "the compound of the pres ent invention") 

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

[0015] 
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[0016] 

 The compound of the present invention is known in the art and 

can be produced in accordance with a method describ ed, for example, 

in International Publication No. WO2009/125597 (Pat ent Document 1). 

[0017] 

 Examples of the "salt" of the compound of the pres ent 

invention include an inorganic acid salt, an organi c acid salt or 

an acidic amino acid salt.  Examples of the inorgan ic acid include 

hydrochloric acid, sulfuric acid, hydrobromic acid,  hydroiodic acid, 

nitric acid and phosphoric acid.  Examples of the o rganic acid 

include formic acid, acetic acid, propionic acid, m alonic acid, 

succinic acid, glutaric acid, fumaric acid, maleic acid, lactic 

acid, malic acid, citric acid, tartaric acid, benze nesulfonic acid, 

p-toluenesulfonic acid and methanesulfonic acid.  E xamples of the 

acidic amino acid include glutamic acid and asparti c acid.  Among 

them, an organic acid salt is preferable, a methane sulfonate salt 

is more preferable and a monomethanesulfonate salt is particularly 

preferable. 

 The compound of the present invention also include s hydrates, 

solvates and crystal polymorphism. 

[0018] 

 As will be shown later in Examples, the compound o f the 

present invention exerts a suppressive effect on fi brillation 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 excellen t prophylactic 

or therapeutic effects on diseases related to fibri llation and 

inflammation in tissues, more specifically, as a th erapeutic 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 accompanie d by 

fibrillation. 

[0019] 

 In the present invention, examples of fibrosis inc lude lung 

fibrosis, hepatic fibrosis, pancreatic fibrillation , renal fibrosis, 

prostatic hyperplasia caused by fibrillation, bone marrow fibrosis 

and scleroderma.  In these fibroses, symptoms assoc iated with 

fibrosis, such as inflammation and atrophy, are obs erved depending 

upon the organ with advanced fibrillation and the r ate of 

progression.  Thus, treatment for symptom associate d with fibrosis 

is also included in the present invention. 

[0020] 

 In the present invention, lung fibrosis includes n ot only 

idiopathic lung fibrosis but also fibrotic symptom of the lung 

including comorbidity with interstitial pneumonia.  More 

specifically, the lung fibrosis of the present inve ntion includes 

interstitial pneumonia possibly causing lung fibril lation in 

conjunction therewith. 

[0021] 

 Examples of such interstitial pneumonia include in fectious 

interstitial pneumonia; interstitial pneumonia asso ciated with 

collagenosis; interstitial pneumonia associated wit h radiation 

exposure; drug-induced interstitial pneumonia; idio pathic 
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interstitial pneumonia such as idiopathic lung fibr osis, 

nonspecific interstitial pneumonia, idiopathic orga nized pneumonia, 

interstitial lung disease accompanied by respirator y bronchiolitis, 

desquamative interstitial pneumonia, acute intersti tial pneumonia 

and lymphoid interstitial pneumonia.  Among them, i diopathic 

interstitial pneumonia is preferable. 

[0022] 

 In the present invention, lung fibrosis is prefera bly chronic 

situations of these interstitial pneumonitis (in pa rticular, 

idiopathic interstitial pneumonia), interstitial pn eumonia 

accompanied by fibrillation (in particular, idiopat hic interstitial 

pneumonia), more preferably interstitial pneumonia accompanied by 

fibrillation (in particular, idiopathic interstitia l pneumonia) and 

particularly preferably idiopathic lung fibrosis. 

[0023] 

 In the present invention, lung fibrosis is accompa nied by 

symptoms such as collagen production, a reduction i n lung weight, 

pulmonary hypertension and right heart failure.  Mi tigation of these 

symptoms is included in the present invention.  In interstitial 

pneumonia accompanied by idiopathic lung fibrosis a nd fibrillation, 

the levels of serum markers (e.g., KL-6, SP-A, SP-D ) are known to 

increase.  Therefore, in the present invention, the rapeutic effects 

can be indirectly checked based on the aforemention ed symptoms or 

the serum markers. 

[0024] 

 In the present invention, hepatic fibrillation is a 

fibrillation caused by hepatocellular damage and he patitis and 

includes alcohol-induced hepatic fibrosis, congenit al hepatic 

fibrosis and virus-induced fibrosis.  In the presen t invention, 

hepatic fibrosis is possibly accompanied by hepatit is, fatty liver, 
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liver cirrhosis and hepatic atrophy.  Therapies for  these symptoms 

are also included in the present invention.  Theref ore, in the 

present invention, therapeutic effect on the aforem entioned 

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 t he present 

invention, pancreatic fibrillation is possibly acco mpanied by e.g., 

pancreatitis, pancreatic atrophy and diabetes.  The rapies for these 

symptoms are also included in the present invention .  Therefore, 

therapeutic effects can be indirectly checked by me asuring e.g., 

trypsin and glucose levels in blood. 

[0026] 

 In the present invention, examples of renal fibros is include 

glomerulosclerosis, interstitial renal fibrosis and  

tubulointerstitial fibrosis.  In the present invent ion, renal 

fibrosis is possibly accompanied by e.g., nephritis , renal atrophy 

and renal failure.  Therapies for these symptoms ar e also included 

in the present invention.  Therefore, in the presen t invention, 

therapeutic effects on the aforementioned symptoms can be 

indirectly checked by measuring e.g., collagen leve l in blood. 

[0027] 

 In the present invention, fibrillation -induced pr ostatic 

hypertrophy is caused by fibrillation of the inters titium of 

prostatic hypertrophy.  In the present invention, f ibrillation -

induced prostatic hypertrophy is possibly accompani ed by e.g., 

prostatic fibroma, prostatitis and prostatic calcif ication.  
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Therapies for these symptoms are also included in t he 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 fi brosis is 

possibly accompanied by e.g., splenic tumor, spleni c infarction, 

white erythroblastosis, anemia and portal hypertens ion.  Therapies 

for these symptoms are also included in the present  invention.  

Therefore, in the present invention, therapeutic ef fects on the 

aforementioned symptoms can be indirectly checked b y 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 i nflammation of 

e.g., blood vessels, organ failure, calcification a nd skin 

fibrillation.  Therapies for these symptoms are als o included in the 

present invention.  Therefore, in the present inven tion, therapeutic 

effects on the aforementioned symptoms can be indir ectly checked by 

measuring an anti-nuclear antibody, an anti-topoiso merase I 

antibody and an anti-centromere antibody. 

[0030] 

 In the specification, the "therapy" includes not o nly 

prevention and treatment for the aforementioned fib roses but also 

maintenance for suppression of  progression of fibr illation in 

tissues, mitigation of inflammation, mitigation of symptom 

associated with fibrosis and relapse prevention. 

[0031] 
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 The compound of the present invention or a salt th ereof 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 w ith a method 

known in the art.  Examples of the dosage form may include, but are 

not particularly limited to, oral agents such as ta blets, coated 

tablets, pills, powders, granules, capsules, liquid  preparations, 

suspensions and emulsions; and parenteral agents su ch as injections, 

suppositories and inhalants. 

[0032] 

 When forming tablets, the following carriers can b e used: an 

excipient such as lactose, white sugar, sodium chlo ride, glucose, 

urea, starch, calcium carbonate, kaolin, crystallin e cellulose and 

silicic acid; a binder such as water, ethanol, prop anol, corn 

starch, simple syrup, dextrose solution, a starch s olution, a 

gelatin solution, carboxymethylcellulose, shellac, methylcellulose, 

hydroxypropylcellulose, hydroxypropylmethylcellulos e, potassium 

phosphate and polyvinylpyrrolidone; a disintegrant such as dry 

starch, sodium alginate, agar powder, laminaran pow der, sodium 

hydrogen carbonate, calcium carbonate, a polyoxyeth ylene sorbitan 

fatty acid ester, sodium lauryl sulfate, glycerol m onostearate and 

lactose; a disintegration inhibitor such as white s ugar, stearic 

acid, cacao butter and hydrogenated oil; an absorpt ion 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 ac id; 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, gelat in-coated 
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tablets, enteric coated tablets, film-coated tablet s, double-

layered tablets and multilayered tablets can be pre pared. 

[0033] 

 When forming pills, as the carrier, an excipient s uch as 

glucose, lactose, starch, cocoa butter, hydrogenate d vegetable oil, 

kaolin and talc; a binder such as gum Arabic powder , tragacanth 

powder, gelatin and ethanol; and a disintegrant suc h as laminaran 

and agar, can be used.  Capsules are prepared by ch arging hard 

gelatin capsules or soft capsules with a mixture wi th the 

aforementioned various types of carriers, in accord ance with a 

routine method. 

[0034] 

 When preparing liquid preparations, e.g., oral liq uid, syrup 

and elixir can be prepared by using e.g., a flavori ng agent, a 

buffer and a stabilizer in accordance with a routin e method.  In 

this case, examples of the flavoring agent may incl ude white sugar, 

orange peel, citric acid and tartaric acid; example s of the buffer 

may include sodium citrate; and examples of the sta bilizer may 

include tragacanth, gum Arabic and gelatin. 

[0035] 

 When preparing suppositories, as the carrier, poly ethylene 

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, a n emulsion 

and a suspension are sterilized and preferably they  are isotonic 

fluids with blood.  In preparing these dosage forms , as the diluent, 

water, an aqueous lactic acid solution, ethyl alcoh ol, propylene 

glycol, macrogol, ethoxylated isostearyl alcohol, 
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polyoxyethylenated isostearyl alcohol and a polyoxy ethylene 

sorbitan fatty acid ester can be used. 

 Note that, in this case, a sufficient amount of sa lt, 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 i nhalant 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 p harmaceutical 

products may be added to each of these preparations . 

[0038] 

 Methods for administering the therapeutic agent fo r fibrosis 

and the pharmaceutical composition for treating fib rosis of the 

present invention are appropriately determined depe nding 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, suspension s and emulsions 

are orally administered.  Injections are intravenou sly administered 

singly or in combination with a general complementa l liquid such as 

glucose and amino acids, and further, if necessary,  injections are 

intra-arterially, intramuscularly, intradermally, s ubcutaneously or 

intraperitoneally administered by themselves.  Supp ositories are 

intra-rectally administered. 

[0039] 

 The amount of the compound of the present inventio n or a salt 

thereof to be blended in a unit-dose of a dosage fo rm as mentioned 

above varies depending upon the symptom of the pati ent 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 a n 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 me ntioned above 

varies depending upon e.g., the symptom, body weigh t, age and sex 

of the patient and cannot be unconditionally determ ined; 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 preferabl y administered 

once a day or daily in about 2 to 4 divided doses. 

[0040] 

 The present invention will be more specifically de scribed 

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-m ethoxy-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-m ethoxy-N-methyl-

6-quinolinecarboxamide was synthesized. 

[0042] 

Test Example 1:  Suppression effect on bleomycin-in duced mouse 

pathology (lung fibrosis) model 

 Mice (C57BL, 6 weeks old) were anesthetized by 

intraperitoneally administrating pentobarbital (50 mg/kg/day), and 

then bleomycin (20 µg/25 µL per mouse) was intra-tracheally sprayed 

by a sprayer.  A week later, the mice were anesthet ized 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 a dministered 

at each of doses of 100 and 200 mg/kg/day, every da y for 35 days.  

In order to confirm whether a pathological model wa s established, 

an untreated group (Normal group) and a Sham group were set up.  To 

the mice of the Sham group, physiological saline wa s 

intratracheally sprayed in place of bleomycin.  The  next day after 

completion of the final administration, the mice we re anesthetized 

by inhalation of isoflurane and euthanized.  Therea fter, the lungs 

were excised out and subjected to pathological anal ysis for tissues.  

Fibrillation was evaluated and the amounts of hydro xyproline in the 

tissues were measured.  The fibrillation was evalua ted by using 

Ashcroft’s method (J Clin Pathol 1988; 41: 467-470) . 

[0044] 

 The hydroxyproline amounts of lung tissues of indi vidual 

groups are shown in Figure 1 and fibrillation score s of the lung 

tissues are shown in Figure 2.  The mice to which b leomycin was 

sprayed, the hydroxyproline level of the lung tissu es significantly 

increased and fibrillation scores also increased, c ompared to the 

sham group.  From this, it was determined that fibr illation of the 

lung tissue in mice was induced by bleomycin treatm ent 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 
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were significantly low.  From this, it was suggeste d that the 

compound of the present invention suppresses fibril lation. 

[0045] 

 According to the above, the compound of the presen t invention 

was demonstrated to be useful as a therapeutic agen t for fibrosis, 

and particularly useful as a therapeutic agent for lung fibrosis. 
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Claims 

 

1. A therapeutic agent for fibrosis comprising 4-[2 -fluoro-4-

[[[(2-phenylacetyl)amino]thioxomethyl]amino]-phenox y]-7-methoxy-N-

methyl-6-quinolinecarboxamide or a salt thereof as an active 

ingredient. 

 

2. The therapeutic agent for fibrosis according to Claim 1, 

wherein the fibrosis is lung fibrosis. 

 

3. The therapeutic agent for fibrosis according to Claim 1 or 2, 

wherein the fibrosis is interstitial pneumonia acco mpanied by 

fibrillation. 

 

4. The therapeutic agent for fibrosis according to any one of 

Claims 1 to 3, wherein the fibrosis is idiopathic l ung fibrosis. 

 

5. A pharmaceutical composition for treating fibros is, 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. 

 

6. The pharmaceutical composition according to Clai m 5, wherein 

the fibrosis is idiopathic lung fibrosis. 

 

7. 4-[2-Fluoro-4-[[[(2-phenylacetyl)amino]thioxomet hyl]amino]-

phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide or a salt 

thereof for use in treatment of fibrosis. 
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8. 4-[2-Fluoro-4-[[[(2-phenylacetyl)amino]thioxomet hyl]amino]-

phenoxy]-7-methoxy-N-methyl-6-quinolinecarboxamide or a salt 

thereof according to Claim 7, wherein the fibrosis is idiopathic 

lung fibrosis. 

 

9. A pharmaceutical composition for use in treatmen t of fibrosis, 

comprising 4-[2-fluoro-4-[[[(2-

phenylacetyl)amino]thioxomethyl]amino]-phenoxy]-7-m ethoxy-N-methyl-

6-quinolinecarboxamide or a salt thereof and a phar maceutically 

acceptable carrier. 

 

10. The pharmaceutical composition according to Cla im 9, wherein 

the fibrosis is idiopathic lung fibrosis. 

 

11. A method for treating fibrosis, comprising admi nistering 4-[2-

fluoro-4-[[[(2-phenylacetyl)amino]thioxomethyl]amin o]-phenoxy]-7-

methoxy-N-methyl-6-quinolinecarboxamide or a salt t hereof to a 

patient. 

 

12. The method for treating fibrosis according to C laim 11, 

wherein the fibrosis is idiopathic lung fibrosis. 


