1 DESCRIPTION AMINE SALT OF CARBOSTYRIL DERIVATIVE
TECHNICAL FIELD The present invention relates to pharmaceutically
useful and novel amine salts of a carbostyril derivative, more specifically,
amine salts of a carbostyril derivative formed from a carbostyril derivative
represented by the formula (1): /CHZCH--OOHR NHC (1) NOH
wherein: R is a halogen atom, the substituted position of the side chain is
3- or 4- position in the carbostyril skeleton, and the bonding between 3-
and 4-positions of the carbostyril skeleton is a single bond or a double
bond, and an amine; and pharmaceutical formulations comprising the
amine salt of the carbostyril derlijvasgié/g as the active ingredient.
BACKGROUND ART The carbostyri dérivatives represented by the
general formula (11 are known to be useful as an anti-ulcer agent 2
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wherein:

R is a halogen atom,

the substituted position of the side chain is 3- or 4-
position in the carbostyril skeleton, and

the Dbonding between 3~ and 4-positions of the
carbostyril skeleton is a single bond or a double bond,
and an amine; and pharmaceutical formulations comprising
the amine salt of the carbostyril derivative as the active
ingredient.
BACKGROUND ART

The carbostyril derivatives represented by the general

formula (1) are known to be useful as an anti-ulcer agent



(JP-B-63-35623). The representative example of the derivative,
2-(4-chlorobenzoylamino)-3-(2-quinolon-4-yii- propionic acid, is a
commercially available medicine, but the formulation thereof is limited to
a solid formulation for oral administration or a suspension type liquid
formulation (an ophthalmic suspension, an enema, and a gargle) since
the compound is very little soluble in water. Suspension type liquid
formulations have several problems in the preparation, such as difficulty
in keeping of uniformity of contents; necessity of controlling the particle
distribution; necessity of use of a suspending agent, a dispersing agent

angdthe like: impassibility of .the terminal sterilization by steam or the
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gargle) since the compound is very little soluble in water.
Suspension type liquid formulations have several problems
in the preparation, such as difficulty in keeping of
uniformity of contents; necessity of controlling the
particle distribution; necessity of use of a suspending
agent, a dispersing agent and the like; impossibility of
the terminal sterilization by steam or the sterilization by
filtration; etc. On the contrary, formulations in the form
of a solution have some advantages such as rapid absorption
compared with solid formulations and suspension type liquid
formulations, and hence it is desirable to formulate the
carbostyril derivatives in the form of a solution, such as
injections, ophthalmic solutions, oral solutions, enemas,
gargles, ear droppers, nasal drops, and external
preparations.

The carbostyril derivatives represented by the above
general formula (1) and the preparation thereof are

disclosed in JP-B-63-35623. It is also known that the

carbostyril derivatives are formed into a bilsmuth salt



with a diamir_e derivative or a piperazine derivative (WO 95/12579 and
JP-A-8-295673). However, such salts also have low solubility in water.
DISCLOSURE OF INVENTION The present invention is to provide a
novel salt of a carbost_v,il derivative represented by the general formula
(1) which can dissolve the above problems. The present inventors have
extensively studied to find a salt of the carbostyril derivative of the
formula (1) which has superior water-salubility, and have found that an
amine salt of the carbostyril derivative of the above- mentioned formula (1)
exhibits the desired excellent water- solubility. Based upon the new

findings.the pre invention has been completed. The present
invention includeés?%%/%’?iyee%f%f? grﬁﬁ%&i?nerﬁ%“g% OWREE FH amiielsalt BRLE
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4-Positions of the carbostyril skeleton are as defined above, 4 and an
W lubility in water.
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DISCLOSURE OF INVENTION
The present invention is to provide a novel salt of a
carbostyril derivative represented by the general formula
(1) which can dissolve the above problems.
The present inventors have extensively studied to find
a salt of the carbostyril derivative of the formula (1)
which has superior water-solubility, and have found that an
amine salt of the carbostyril derivative of the above-
mentioned formula (1) exhibits the desired excellent water-
solubility. Based upon the new findings, the present
invention has been completed.
The present invention includes a variety of
embodiments as follows:

1. An amine salt of a carbostyril derivative formed from

a carbostyril derivative represented by the formula (1):
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wherein R, the substituted position of the side chain, and

the bonding between 3- and 4-positions of the carbostyril

skeleton are as defined above,



2. The amine salt of the carbostyril derivative according to the above 1,
wherein said carbostyril derivative !1) is
2-(4-chlorobenzoylamino)-3-(2-quinolon-4-yl)propionic acid. 3. The amine
salt of the carbostyril derivative according to the above 2, wherein said
amine is L-arginine. 4. The amine salt of the carbostyril derivative
according to the above 2, wherein said amine is L-lysine. 5. The amine
salt of the carbostyril derivative accordiag to the above 2, wherein said
amine is ethylenediamine. 6. The amine salt of the carbostyril derivative
according to the above 2, wherein said amine is tris(hydrexymethyl)-
amipomethane, 7. The amine salt of the carbostyril derivative according
to the above 2, wherein said amine is monoethanolamine. 8. The amine

salt of the, cahostwilderivativeraccarding, tq the abgye 2, wherein said___
amine is diethanolamir_e. 9. The amine salt of the ca%&s%%ﬁggri\?éiﬁ/%rdmg

ateortimy 10dive abover2e mehererrsaid amineds giisoprapanplamine. 49 is
The amine salt of the carbostyril derivative according to the above 2,
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cgmprisénh%the 'ilrrlnin% J‘?so?t of tl%(?%carbostyril derivative according to any
oné of the “above 1 - 10 asthe Attive IRGRi&H: 4 29 ArdFaidcertited rding
farsnlationcomprising,a.carbostyril » deriyative represented by the
above formula (1) and an amine, which may be preparéd in tHe form of an
a@ueoughe amine salt of the carbostyril derivative according

to the above 2, wherein said amine is L-lysine.

5. The amine salt of the carbostyril derivative according
to the above 2, wherein said amine is ethylenediamine.

G. The amine salt of the carbostyril derivative according
to the above 2, wherein said amine is tris(hydroxymethyl)—
aminomethane.

7. The amine salt of the carbostyril derivative according
to the above 2, wherein said amine is monocethanolamine.

8. The amine salt of the carbostyril derivative according
to the above 2, wherein sald amine is diethanolamine.

9. The amine salt of the carbostyril derivative according
to the above 2, wherein said amine is diisopropanolanine.
10. The amine salt of the carbostyril derivative according
to the above 2, wherein said amine is meglumine.

11. A pharmaceutical formulation comprising the amine salt
of the carbostyril derivative according to any one of the

above 1 - 10 as the active ingredient.

12. A pharmaceutical formulation comprising a carbostyvril



solution by adding an aqueous solvent when used. 13. The
pharmaceutical formulation to be prepared in a preparation when used
according to the above 12, wherein said carbostyril derivative (1) is 2-(4-
chlorobenzoylaim.ino)-3-(2-quinolon-4-yl)prop ionic acid. 14. The
pharmaceutical formulation to be prepared in a preparation when used
according to the above 13, wherein said amine is L-arginine. 15. The
pharmaceutical formulation to be prepaged in a preparation when used
according to the above 13, wherein said amine is L-lysine. 16. The
pharmaceutical formulation to be prepared in a preparation when used
according to the above 13, wherein said amjne is ethvlenediamine. 17.

e pharmaceuticdi T8fftiaton 1o be prepdraa i a prdphrationihetrd  an
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tris(hydroxymethyl)aminomethane. 18. The pharmaceutical formulation to_ >
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wherein said amine is monoethanolamine. 19. The pharmaceutical
fértnulafios todhe preparediiped ploparatiefs when usedacqordingrtodthen a
above 13, wherein said amine is diethanolamine. 6 20. The
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chlorobenzoylamino)-3-{2~quinolon-4~yl)propionic acid.

14. The pharmaceutical formulation to be prepared in a
preparation when used according to the above 13, wherein
said amine is L-arginine.

15. The pharmaceutical formulation to be prepared in a
preparation when used according to the above 13, wherein
said amine is L-lysine.

16. The pharmaceutical formulation to be prepared in a
preparation when used according to the above 13, wherein
salid amine is ethylenediamine.

17. The pharmaceutical formulation to be prepared in a
preparation when used according to the above 13, wherein
said amine is tris(hydroxymethyl)aminomethane.

18. The pharmaceutical formulation to be prepared in a
preparation when used according to the above 13, wherein
sald amine i1s monoethanclamine.

18. The pharmaceutical formulation to be prepared in a
preparation when used according to the above 13, wherein

said amine is diethanolamine.



21. The pharmaceutical formulation to be prepared in a preparation when
used according to the above 13, wherein said amine is meglumine. The
halogen atom of group R in the above formula i1) means a fluorine,
chlorine, bromine or iodine atom. The amine includes an amino acid, a
lower alkyl- substituted amine which nay have a substituert selected from
the group consisting of hydroxy group and amino group, an amino sugar,
and the like. The amino acid includes ag basic amino acid such as
L-arginine, L-lysine, L-histid;ne, mino-alanine, y-amino-butyrine, ornithine,
b-hydroxy- lysine, canavanine, lombricine, homoarginine, y-hydroxy-
homoarginine, y-hydroxy-L-arginine, 5-alanine, y-amino- butyric acid,
ggminc?-ﬁlseobﬁ%ﬁr%ﬁ‘&8¥§}a‘?ﬁ%no-@-rﬁﬁ%%ﬁ;ﬁéﬁ8bu‘f;?ric%idpéﬁémm in a
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acid, dinatihes etgothioneipe ogreatining;and cycl.oserine. The lower
alkyl-substituted amine which may have a substituent selected from the
gfdup cBRSistiig sRAYEFsC R lgrdigpantedmino groupdaclydes anaming  »
substituted with 1 to 3 straight or branched chain G_6 alkyl groups which
hay Safher Pave1 §l§@§stiﬁf&ﬂ§ SeRLtdePfrdne thetgrop 1eonsistimge in

of ydrox GEOUR, ad ARG Group. such as tis-

(hydroxymethyl)aminomethan e, ethylenediamine, diethar_ol-

The halogen atom of group R in the above formula (1)
means a fluorine, chlorine, bromine or iodine atom.

The amine includes an amino acid, a lower alkyl-
substituted amine which may have a substituent selected
from the group consisting of hydroxy group and amino group,
an amino sugar, and the like. The amino acid includes a
basic amino acid such as L-arginine, L-lysine, L-histidine,
B-amino-alanine, y-amino-butyrine, ornithine, S-hydroxy-
lysine, canavanine, lombricine, homoarginine, vy-hydroxy-
homoarginine, y—hydroxy—L~arginiﬁe, B-alanine, vy-~amino-
butyric acid, B-amino-isobutyric acid, v—amino-p-
methylenebutyric acid, creatine, rhodoic acid, sarcosine,
y-amino-a-methylenebutyric acid, kynurenine, agritine, IL-
tryptophan, ibotenic acid, lathyrine, trichdlomic acid,
quisqualic acid, linatine, ergothioneine, creatinine, and

cycloserine.

The lower alkyl-substituted amine which may have a

substituent selected from the group consisting of hydroxy



amine, diisopropanolamine, triethanolamine, triisopropanol- amine,
hydroxymethy?amine, (2-bydroxyethyl)amine, 1- hydroxyethylamine,
3-hydroxypropylamine, 2,3-dihydroxy- ethylamine, 4-hydroxybutylamine,
3,4-dihydroxybutylamine, 1,1-dimethyl-2-hydroxyethylamine,
5-hydroxypentyl-nine, 6- hydroxyhexylamine,
2-methyl-3-hydroxypropylamine, 2,3,4- trihydroxybutylamine,
asrinomethylamine, 1-aminoethylaming, 3-aminopropylamine,
2,3-diaminoethylamine, 4-aminobutyl- amine, 3,4-diaminobutylamine,
1,1-dimethyl-2-aminoethyl- amine, 5-aminopentylamine,
6-aminohexylamine, 2-methyl-3- aminopropylamine, , ,
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isoprepylamingy, butylamine, tert-bulylamine, peptylaming, hexylaming, nay
dimethylamine, diethylamine, dipropylamine, dibutylamine, dipentylamine,
dizextamine; N-methyd-N3etbylarine; & ethys Bl propy@antinen the group
N-methyl-N-butylamine, N-methyl-N-hexylamine, N-methyl-N-
(ZHyeiekyathyDaninalagriettiyRNe(22amhingethyl) armve /N-S@camigo tris-
eth)él) -N-(2-hydroxyethyl)amine and the like. The amino sugar includes,
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neosamine C, N-methyl- L-glucosamine, mycaminose, muramic acid,

stieptamine and tbejike: iPyeferably, the aming,aciehisabasicaming, acid 1 -
such as L-arginine, L-lysine, and L-histidine; the lower alkyl-
hydroxyethylamine, 3-hydroxypropylamine, 2, 3-dihydroxy-
ethylamine, 4~hydroxybutylamine, 3,4-dihydroxybutylamine,
1,1-dimethyl-2~hydroxyethylamine, 5-~hydroxypentylamine, 6-
hydroxyhexylamine, 2-methyl-3-hydroxypropylamine, 2,3,4~-
trihydroxybutylamine, aminomethylamine, 1l-aminoethylamine,
3-aminopropylanine, 2,3~diaminocethylanine, 4~aminobutyl-
amine, 3,4~diaminobutylanine, 1,1-dimethyl-2-aminoethyl-
amine, bS-aminopentylamine, 6-aminohexylamine, 2-methyl-3-
aminopropylamine, 2,3,4-trianinobutylamine, nethylamine,
ethylamine, propylamine, isopropylamine, butylamine, tert-
butylamine, pentylamine, hexylamine, dimethylamine,
diethylamine, dipropylamine, dibutylamine, dipentylamine,
dihexylamine, N-methyl-N-ethylamine, N-ethyl-N-propylamine,
N~methyl-N-butylamine, N-methyl-N-hexylamine, N-methyl-N-
(2-hydroxyethyl)amine, N-methyl-N-{2-aminoethyl)amine, N-
(2~aminoethyl)-N~-{(2-hydroxyethyl)amine and the like.
The amino sugar includes, for example, meglumine (i.e.,

N—methyl—D—glucamine), D-glucosamine, D-galactosamine, D~



substituted amine which may have a substituent selected from the group
consisting of hydroxy group and amino group is
tris(hydroxymethyl)aminomethane, ethylenediamine, mono- ethanolamine,
diethanolamine, di isopropanolamine, tri- ethanolamine,
triisopropanolamine and the like; and the amino sugar is meglumine,
D-glucosamine and the like. The amine salts of the carbostyril derivative
can be prepared by reacting the derivative with an appropriate amine in a
suitable solvent. The solvent used herein includes, for example, alcohols
such as methanol, ethanol, and isopropanol; ketones such as acetone

|.ethyl ketone; water; and the like; or the mixture theregf. T
?epégna?cﬁlg%é%ﬁplg%ﬁogsearﬁlrgl y a%?&:o mtemperature Stgmigﬁcf?bré\%'e%%%yl‘
at roomciesmperatyre 4, abauh 4 20C, fon several mingtes o Zdays.;the .4
amount of the amine used is at least 0.1 mole, preferably 0.1 to 2 moles
t¢lemobigkef the carbostyril derivative. into the reaction system, it may be
optionally added an acid such as hydrochloric acid in order to prevent the
dissociatféit BF e Farbosfy riderivaive. 9 Furthebathccanfiesaleet thesuch
cggb%s_'[ggril q%rivativeLm?¥ be formed C{n th% cours . of preparing the

aqueous Brepanr%ltion by asdlcﬂre]g ah aminke into a Hejueoti$so T6H of & L~

carbestydl dedvative ythgutthe isplating.as.a salts e compaynds of the .
present invention exhibit antiulcer activities, activities for increasing

efidagetic: group consisting of hydroxy group and amino group
is tris(hydroxymethyl)aminomethane, ethylenediamine, mono-
ethanolamine, diethanolanmine, diisopropanolamine, tri-
ethanolamine, triisopropanolamine and the like; and the
amino sugar is meglumine, D-glucosamine and the like.

The amine salts of the carbostyril derivative can be
prepared by reacting‘\the derivative with an appropriéte
amine in a suitable solvent. The solvent used herein
includes, for example, alcohols such as methanol, ethanol,
and isopropanol; ketones such as acetone and methyl ethyl
ketone; water; and the like; or the mixture thereof. fhe
reaction is completed generally at room temperature to
150°C, preferably at room temperature to about 120°C, for
several minutes to 7 days. The amount of the amine used is
at least 0.1 mole, preferably 0.1 to 2 moles to 1 mole of
the carbostyril derivative.

Into the reaction system, it may be optionally added
an acid such as hydrochloric acid in order to prevent the

dissoclation of the carbostyril derivative.



prostaglandin E2, extinction or inhibition of active oxygen, inhibition of
IL-8 production, inhibition of granulocyte activation, inhibition of
expression of granulocyte adhesion factor, and the like, and are useful as
an antiulcer drug, an agent for treating gastritis, a drug having efficacy
derived from prostaglandin E2, such as an agent for preventing and
treating ulcer, an antioxidant, an agent for preventing, protecting or
treating an acute or chronic inflammatary disease. Additionally, they are
useful for improving the biocompatib_lity of an artificial organ and an
artificial blood vessel. Furthermore, the compounds of the invention are

especiall eful for, preventing the relapse of peptic ulcer and , ,
inflamr%lé}tllré%n.eﬁﬂe in %ma%né?oerysa“lig[éias%g i%&ﬁdec,ggt%to r%ﬁﬁﬁi edFharas:ve

ipflammatory dermatoses, sueh s inflam W@EO%MQM%(D%%@S%@@M
) , atopic dermatitis, contact dermatitis and the like; autoimmune diseases
which=aret throniy infladnmateny disgasesisiieh as chmnieiBewnatgidon of
systemic lupus erthematosus(SLE), Behchet's disease and the i0 like;
inft&nraatery iver diseasesatithcas’ hépatitis BhechdpatitistErnalcaholic salt.

hepatitis, drug-induced allergic hepatitis and the like; inflammatory renal
diseases’ %uchcgglpﬁélﬁ%tis,%%oméﬁ?fone%ﬁﬁ%%ﬁd thE TRBEHBRmTARR

respirgiony diseases, such asbronghifisandde like.  stomatiyis. lapnaitis: .
vocal cord inflammation; voice disorder.; inflammation due to using an
atifietah @Igaande2, extinction or inhibition of active oxygen,
inhibition of IL-8 production, inhibition of granulocyte
activation, inhibition of expression of granulocyte
adhesion factor, and the 1like, and are useful as an
antiulcer drug, an ageﬁt for treating gastritis, a drug
having efficacy derived from prostaglandin E2, such as an
agent for preventing and treating ulcer, an antioxidant, an
agent for preventing, protecting or treating an acute or
chronic inflammatory disease. Additionally, they are
useful for improving the bilocompatibility of an artificial
organ and an artificial Dblood vessel. Furthermore, the
compounds of the invention are especially useful for
preventing the relapse of peptic ulcer and inflammation.
The inflammatory diseases include, but not limited
thereto, inflammatory dermatoses, such as inflammatory
keratosis (psoriasis, etc.) , atopic dermatitis, contact
dermatitis and the like; autoimmune diseases which are
chronic inflammatory diseases such as chronic rheumatoid,

systemic lupus erthematosus (SLE), Behchet's disease and the



an artificial blood vessel; disorder of gastrointestinal, tract mucosa and
disorder of intestinal mucosa due to nonsteroidal antiinflammatory drug;
and the like. As to the disorder of intestinal mucosa, cryptogenic simple
primary intestine ulcer, nonspecific colonic ulcer, ulcerative colitis due to
nonspecific inflammation, Crohn's disease and the like are exemplified,
and additinally disorders due to infection, cardiovascular disease,
collagen disease, radiations, drugs and; the like; etc. are also exemplified.
Additionally, the compounds of the invention have somatostatir_-release
inhibiting effects, antidiabetic effects, urease inhibiting effects and the like
and are useful as a somat%ﬁt]atin-release inhibitor, an antidiabetic drug,

and ar urshde HBitsr Or theBasis ot he tReaSBTRhibitng HHRRE the B+
comPAUNAs.of the invention, are uge {%rtargvengﬁgfﬂd eatogthe e

diséases which may be caused by the 11 enhancem rt of the urease

activity by the inerease afi various basteria:and the pradugtionot s such as
ammonia, and thus the compounds may be used for preventing and
trezitingl disordegs of gastic Aricosaiwhicmmay:be caused byithel ammatory
production of ammonia by the increase of H. pylori. Additionally, the

CORFOUIftCMay Bé SREHOr inPtolingandefreating hiperaitmonenial 1 ke ;
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disorder; inflammation due to using an artificial organ and
an arfificial blood vessel; disorder of gastrointestinal
tract mucosa and disorder of intestinal mucosa due to
nonsteroidal antiinflammatory drug; and the like.

As to the disorder of intestinal mucosa, cryptogenic
simple primary intestine ulcer, nonspecific colonic ulcer,
ulcerative colitis due to nonspecific inflammation, Crohn's
disease and the 1like are exemplified, and additinally
disorders due to infection, cardiovascular disease,
collagen disease, radiations, drugs and the like; etc. are
also exemplified.

Additionally, the compounds of the invention have
somatostatin-release inhibiting effects, antidiabetic
effects, urease inhibiting effects and the like and are
useful as a somatostatin-release inhibitor, an antidiabetic
drug, and an urease inhibitor.

On the basis of the urease inhibiting effects, the
compounds of the invention are useful for preventing and

treating the diseases which may be caused by the



an intestinal tract, for example, they may be used for preventing and
treating hepatic encephalopathies which are caused from liver diseases
such as hepatitis, liver cirrhosis and the like; neuropsychiatric disorders;
abnormality in electroencephalogram; and flapping tremor. The
compounds of the invention also have an increasing effect of goblet cell
in eye, an increasing effect of mucus in eye, a facilitating effect of
proliferation of corneal epithelial cell, gnd further an increasing effect of
lacrimal fluid, and thus may be useful. as a drug for treating dry eye, i.e.,
dry eye syndrome. Hence, the compounds of the invention may increase
the production of mucin by increasing goblet cells in eye and prevent
dqetreasitganticin s dhservetidathy artiviiliemaytholbithe depieouse of

layer. by way of increasin us in eye. The compounds also exhibjt the
S th ey Bl N AR LeBhul BEIPRARy fof 20 Cus

t@?éi”%gﬁbé_@ﬂﬁdéz Furthes.the, compaynds of the invenion.are nptonly: , .

useful for Sjoegren’'s syndrome or Stevens-Johnson syndrome which

rday dindieate dry eye syndrome. bt alsouseful asa drdg fergyeyeming the
and/or treating various ophthalmopathies which are indicated by the
Secondaiy disease ofadyasyiesor Wiy thebreduttion of gobleticel-andieri .
amount of mucus. Eyeballs affected by dry eye are so easy to he injured.
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hyperammonemia by depressing the production of ammonia in
an intestinal tract, for example, they may be used for
preventing and treating hepatic encephalopathies which are
caused from liver diseases such as hepatitis, 1liver
cirrhosis and the like; neuropsychiatric disorders;
abnbrmality in electroencephalogram; and flapping tremor.
The compounds of the invention also have an increasing
effect of goblet cell in eye, an increasing effect of mucus
in eye, a facilitating effect of proliferation of corneal
epithelial cell, and further an increasing effect of
lacrimal fluid, and thus may be useful as a drug for
treating dry eye, i.e., dry eye syndrome. Hence, the
compounds of the invention may increase the production of
mucin by increasing goblet cells in eye and prevent
decreasing mucin as observed in dry eye while may hold the
aqueous layer by way of increasing mucus in eye. The
compounds also exhibit the action of increasing lacrimal

filuid and thus are useful as a drug for treating dry eye.



wound, or an intraocular perfusing and washing agents used in
ophthalmological operations (cataract, vitreous body, glaucoma), since
the compounds have the effect for accelerating the proliferation of corneal
epithelial cells. The pharmaceutical composition of the compound of the
present invention can be prepared into various forms of common
pharmaceutical preparations by formulating the amine salt of carbostyril
derivative as the active ingredient. The pharmaceutical formulations of
the present invention are especially preferred to aqueous liquid
formulations such as injections, ophthalmic solutions, oral solutions,
enemas, gar%I‘es, ear drops, nasal drops, external liquid preparations and

the Tike” ahd 1o TEEMY|ShRT COrvertibralfotths o pharmaseutiast e u1
fognulayans, such.as, Jaalets, Pills, Papdors, CUINIONG, IIAWeShe wnich

capsules, suppositoriés, aerosols, syrups and the like. 13 The aqueous
sedutionmpreparation-9f thedresentipyentiancanhe prepased byaddingsrug
the amine salt of carbostyril derivative into an aqueous solvent such as
viigter, physiotdgical saline and thedikeifhe phabmaseutipalforimuatiang. es
to be prepared in the form of a&%reparation when used, comprising the

CHHGStyFT UetRative Bl the dmes RaANGE preparéd By faddingan eve or
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formaulations pfhe ted by dry eve are so easy to be injured.
Thus, the compounds of the invention are alsoc useful as a
drug for curing eye wound, especially corneal epithelium
wound, or an intraocular perfusing and washing agents used
in ophthalmological operations (cataract, vitreous body,
glaucoma), since the compounds have the effect for
accelerating the proliferation of corneal epithelial cells.

The pharmaceutical composition of the compound of the
present invention can be prepared into various forms of
common pharmaceutical preparations by formulating the amine
salt of carbostyril derivative as the active ingredient.
The pharmaceutical formulations of the present invention
are especially preferred to aqueous 1liquid formulations
such as injections, ophthalmic solutions, oral solutions,
enemas, gargles, ear drops, nasal drops, external liquid
preparations and the like, and also including other
conventional forms of pharmaceutical formulations, such as
tablets, pills, powders, emulsions, granules, capsules,

suppositories, aerosols, syrups and the like.



present invention, conventional additives or excipients, such as a filler, an
expander, a binder, a humectant, a disintegrator, a surface activating
agent, a lubricant, a flavor, a perfume, a sweetener, a coloring agent,
may be also used. Further, sustained release preparations can also be
prepared by incorporating a suitable resin and the like. The formulations
of the present invention for treating ophthalnopathies are especially
preferred to form a pharmaceutical pregaration applicable for
ophthalmological purpose, such as an ophthalmic solution, an ophthalmic
ointment and the like, depending on the symptoms to be applied. in case

of prep%i]ng the inéections oflthg,present invention, they are prepared in
the form of a SORITOIT-San TSt or BSTRPEASDAT and gentRally thegsent

argsterilized 14, and preferably,mads isotonic.tg the blgod, Forthe . -

purpose of forming into a solution, an émulsion or a suspension, any
dituentsswhicit are yidelydised in this field capybe capplied. fesexample, s
solvents such as water, ethyl alcohol, propylene glycol and the like;

stédigF alcolly siieh ast etloxylatedisesteanytialcobiod, polyoxygated  The
isostearyl alcohol and the like; emulsifying agents such as fatty acid
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se and the like. In the case of pcrgpgﬁrl\g? an njection solution
isRionie:toithe bleed, 8he amine, can be prepared Dby adding an
aqueous solvent when used, and thereby the amine salt of
carbostyril derivative is formed in the preparation.

In preparing the pharmaceutical formulations of the
present invention, conventional additives or excipients,
such as a filler, an expander, a bihder, a humectant, a
disintegrator, a surface activating agent, a lubricant, a
flavor, a perfume, a sweetener, a coloring agent, may be
also wused. Further, sustained release preparations can
also be prepared by incorporating a suitable resin and the
like. The formulations of the present invention for
treating ophthalmopathies are especially preferred to form
a pharmaceutical preparation applicable for
ophthalmological purpose, such as an ophthaimic solutioen,
an ophthalmic ointment and the like, depending on the
symptoms to be applied.

In case of preparing the injections of the present
invention, théy are prepared in the form of a solution, an

emulsion or a suspension, and generally they are sterilized



sufficient amount of sodium chloride, glucose, D-mannitol or the like may
be contained therein. Additionally, conventional dissolving adjuvants such
as Polysorbate 80 and the like; buffering agents such as citric acid,
sodium citrate, phosphoric acid, lactic acid and the like; soothing agents
such as glycerin and the like; and so or may be also be contained therein.
Further, when necessary, coloring agents, preservatives, flavors,
perfumes, sweeteners and the like, othgr medicines nay be contained
therein. The pharmaceutical preparations applicable for ophthalmological
purpose, such as ophthalmic solutions, ophthalmic ointments and the like,
are prepared in accordance with a conventional method by using usual

PR PFAEE (Adth G agents) Hcteptabit 1o 8phtfifolodiedl plifpssgrose
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axample inesase ahprepasing ophthaliiceigtments.conventional can be
emulsion type ointment base, water-soluble type ointment base,

suspensibn tipe eintmeht baselarththe kke-bar bewemptoyedhAs talcohol,
typical examples of these base materials, white petrolatum, refined
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alcohol and the like; emulsifying agents such as fatty acid
esters of polyoxyethylene sorbitan and the like; suspending
agents such as arabic gum, sodium carboxymethyl cellulose,
hydroxypropylmethyl cellulose and the like. In the case of
preparing an injection solution isotonic to the blood, a
sufficient amount of sodium chloride,‘glucose, D-mannitol
or the 1like may be contained therein. 2Additionally,
conventional dissolving adjuvants such as Polysorbate 80
and the like; buffering agents such as citric acid, sodium
citrate, phosphoric acid, lactic acid and the like;
soothing agents such as glycerin and the like; and so on
may be also be contained therein. Further, when necessary,
coloring agents, preservatives, flavors, perfumes,
sweeteners and the like, other medicines may be contained
therein.

The pharmaceutical preparations applicable for
ophthalmological purpose, such as ophthalmic solutions,
ophthalmic ointments and the like, are prepared in

accordance with a conventional method by using usual



dissolving additive, a buffering agent, an antioxidant, an antiseptic agent,
an isotonic agent, a pH-controlling agent and the like can be formulated
with a pharmaceutical preparation applicable for ophthalmological

purpose. As to the dissolving additives, sodium carboxymethyl cellulose;
polyoxyethyleneglycol ethers, such as polyoxyethylene lauryl ether,
polyoxyethylene oleyl ether and the like; polyethylene glycol higher fatty
acid esters, such as polyethylene glyad monolaurate, polyethylene glycol
monooleate and the like; polyoxyethylene sorbitan mono- laurate;
polyoxyethylene fatty acid esters and the like can be exemplified. As to

the buffering nt, sodium phosphate, sodium hydrogen phosphate,
SRS hydiogB LE SHSSbate 561 Said Soditin BHAE Clie BEE=1
spAigay gitratepfararic acid, sodiumJatrate, acelic agid, ssediumg acetate .
s-aminocaproic acid, sodium glutamate and the like can be exemplified.

As ta the antioxitlant, ssodidpil sulfites sediter pyrosslfite r sediush bydregere
sulfite, sodium thiosulfite, ascorbic acid and the like can be exemplified.

As tosthie @ttiseptidt-agetiteshlbiébutn sl erraikoniumichiorideample, in
benzethonium chloride, phenylmercury salt, thimerosal, phenethyl
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merexideuRydreehlgric agitand ntment base and the like can be
employed. As to typical examples of these base materials,
white petrolatum, refined lanolin, liquid paraffin and the
like can be exemplified. In case of producing ophthalmic
solutions, sterilized distilled water can be employed as
typical diluting agent. Further, if necessary, a
dissolving additive, a buffering agent, an antioxidant, an
antiseptic agent, an iscotonic agent, a pH-controlling agent
and the like can be formulated with a pharmaceutical
preparation applicable for ophthalmological purpose. As to
the dissolving additives, sodium carboxvyvmethyl cellulose;
polyoxyethyleneglycol  ethers, such as polyoxyethylene
lauryl ether, polyoxyethylene. oleyl ether and the 1like;
polyethylene glycol higher fatty acid esters, such as
polyethylene glyceol monolaurate, polyethylene glycol
monooleate and the like; polyoxyethylene sorbitan mono-
laurate; polyoxyethylene fatty acid esters and the like can
be exemplified. 2As to the buffering agent, sodium

phosphate, sodium hydrogen phosphate, potassium hydrogen



the like can be exemplified. For the purpose of preparing tablets, any
known ingredients which are used widely in this field can be applied, for
example, excipients such as lactose, white sugar, sodium chloride,
glucose, urea, starch, calcium carbonate, kaolin, crystalline cellulose,
silicic acid and the like; binders such as water, ethanol, propanol, simple
syrup, glucose solution, starch solution, gelatin solution, carbox}methyl
cellulose, shellac, methyl cellulose, potagsium phosphate, polyvinyl
pyrrolidone and the like; di.sintegratcrs such as dry starch, sodium
alginate, agar powder, laminaran powder, sodium hydrogen carbonate.
17 . calcium carbonate, polyoxyethylene sorbitan fatty acid esters, sodium

labiRT EFALE 'mORGGIGeidel of StHAME deid astarcheiderdse and dhe Hkelium

disintegration inhibitors such as white sugar, stearin, cacao bultter, .
hydrogenated oil an%lgt e like: a éorgt?c?nl%r&celg?éigfsagﬁch &S ghaternapi- 4/

amoaaniimepase. sodium Jauryh sulfate;and the, like; clantssuch as | 4
glycerin, starch and the like; adsorbents such as starch, act%se, ﬁaollr?, an
béhtnitekcolividdsilicieseid anddhe like; kibrieastsschbas aafineds o un
talc, stearic acid salts, bor=ic acid powder, polyethylene glycols and the
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exemplified. As to the antiseptic agent, chlorobutanol,
benzalkonium chloride, benzethonium chloride, phenylmercury
salt, thimerosal, phenethyl alcohol, methylparaben,
propylparaben and the like can be exemplified. As to
isotonic agent, sodium chloride, glucose, D-mannitol,
glycerin and the like can be exemplified. As to the pH-
controlling agent, sodium hydroxide, hydrochloric acid and
the like can be exemplified. |

For the purpose of preparing tablets, any known
ingredients which are used widely in this field can be
applied, for example, excipients such as lactose, white
sugar, sodium chloride, glucose, wurea, starch, calcium
carbonate, kaolin, crystalline cellulose, silicic acid and
the like; binders such as water, ethanol, propanol, simple
syrup, glucose solution, starch solution, gelatin solution,
carboxymethyl cellulose, shellac, methyl cellulose,
potassium phosphate, polyvinyl pyrrolidone and the like;
disintegrators such as dry starch, sodium alginate, agar

powder, laminaran powder, sodium hydrogen carbonate.



tablets, or in the form of double-layers tablets and multiple-layers tablets.
For the purpose of preparing pills, any known ingredients which are
widely used in this field can be applied, for example, excipients such as
glucose, lactose, starch, cacao butter, hydrogenated vegetable oils,
kaolin, talc and the like; binders such as arabic gum powder, tragacanth
gun powder, gelatin, ethanol and the like; and disintegrators such as
laminaran, agar and the like can be exemplified. For the purpose of
preparing suppositories, any known ingredients which are widely used in
this field 18 can be applied, for example, polyethylene glycols, cacao

butter,. higher alcohols, esters of higher alcohol, gelatin, semi-synthesized.
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rrepared in the form ot.a sterilizeddiquid orsuspansion.;and thgeein . o . -

propellants are added. For the purpose of preparing the liquids and
suspénsions,zamh diluenis wdieh arenssedumidely in this. field eantheyration
applied, for example, above-mentioned diluents for the injections can be
eXempIiierl Any pEdpelants wHieh dredssed wideltihthis fieldacan et ter,
plied, for example, chlorofluorocarbons such as flon 12 and the like;

ﬁ&%ﬁ%& YHEBibsetants Suth as'idit 123 MR RE e 2558 tohirat8ed uch
gas-propellants such as nittagen.Larban digxide. and the like.can be,

exemplified. The aerosols may include conventional dissolving adjuvants,
buffesing egedts ants such as glycerin, starch and the like;
adsorbents such as starch, lactose, kaolin, bentonite,
colloidal silicic acid and the 1like; lubricants such as
refined talc, stearic acid salts, boric acid powder,
polyethylene glycols and the like. Further, when necessary,
the tablets can be prepared in the form of common coated
tablets, for example, éugar~coated tablets, gelatin film-
coated tablets, enteric film-coated tablets, film-coated
tablets, or in the form of double-layers tablets and
multiple?layers tablets.

For the purpose of ©preparing pills, any known
ingredients which are widely used in this field can be
applied, for example, excipients such as glucose, lactose,
starch, cacao butter, hydrogenated vegetable oils, kaolin,
talc and the 1like; binders such as arabic gum powder,
tragacanth gum powder, gelatin, ethanol and the like; and
disintegrators such as laminaran, agar and the like can be
exemplified. For the purpose of preparing suppositories,

any known ingredients which are widely used in this field



and the like, further when necessary, coloring agents, preservatives,
flavors, perfumes, sweeteners and the like. The amount of the amine salt
of the carbostyril derivative of the present invention to be contained in the
formulation is not specifically restricted and it can suitably be selected
from a wide range, and generally 1 to 70 %, preferably 5 to 50 % by
weight of the whole composition. For especially preferably
pharmaceutical preparations applicablesfor ophthalmological purpose, the
amount is generally 0.005 to 5 %, preferably 0.01 to 3 % by 19 weight of
the whole composition. Method for the administration is not specifically

restricted. Thus, the pharmaceutical preparation may be administered by
I REHIGAL, CERBn A ULH thET0FR o ELtRe prebrngn, e bao

accep

age ebpatientythe distingtionof sex and %@%‘f%gl{i%‘?@%ﬁé’!‘?:: q%%&@% in,

severity of diseases of the patient. For example, tablets, pills, a

preparatiorn e SUsRENSiopIepatatiohanegRulsion prepasatiafcdpliried.,
granular preparation, a syrup preparation and capsules are orally
administefed® ArPirfectionr preparatioryis inepmrsusiradbiinistéred.  of a
alone or in combination with a conventional auxiliary solution such as a

JluCsSe Sdfiftiorn " Hmifs acit SofRRorPANd fedlikéR AecRfiftorafiy PrhéAn ts
_ré%cees§§@/ec§he inieocitiogkpge%%r%iggeis oaidmigiSteargg alori]:%e liguids and
intramuscularly, intradermally, ubcutaneo‘ﬁsﬁ/por m?r%pentoneaﬁy.
Suppesitarigsareany diluents which are used widely in this
field can be applied, for example, above-mentioned diluents
for the injections can be exemplified. Any propellants
which are used widely in this field can be applied, for
example, chlorofluorocarbons such as flon 12 and the like;
liquefied gas~-propellants such as flon 123 and the like;
and compressed gas-propellants such as nitrogen} carbon
dioxide and the like can be exemplified. The aerosols may
include conventional dissolving adjuvants, buffering agents
and the like, further when necessary, coloring agents,
preservatives, flavors, perfumes, sweeteners and the like.
The amount of the amine salt of the carbostyril
derivative of the present invention to be contained in the
formulation 1is ﬁot specifically restricted and it can
suitably be selected from a wide range, and generally 1 to
70 %, preferably 5 to 50 % by weight of the whole
composition. For especilally preferably pharmaceutical
preparations applicable for ophthalmological purpose, the

amount is generally 0.005 to 5 %, preferably 0.01 to 3 % by



endorectally administered. The present pharmaceutical preparations
applicable for ophthalmological purpose may be administered by a
method similar to those of conventional preparations, for example,
ophthalmic ointments are administered on eyes. Ophthalmic solutions are
administered by a method similar tc those of conventional preparations,
for example, 1 to 2 drops of an ophthalmic solution is dropped in eyes
from a suitable eye drop container, or ag ophthalmic solution may be
administered in 20 eyes by use of a spraying device. Dosage of the agent
of the present invention may be suitably selected depending upon the
method for administration, the age of patient, the distinction of sex, and

ot Ednditiohs, 42 5vell B tHe sev¥ARPotdisehses of Hrfpadentfand the

1\ ent of the_inventio y preferably contajn Q.6 tg 50
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unit form. The pharmaceutical preparations applicable for
ophtisaledldgicalpiipose, sudk@enan rgphthaloric sohdionferan of each
ophthalmic ointment, are administered within a range of 1 to 15 times,
prEfrabR M 48 1 fifherds oy Ahel@hine $dis eiearbostyiiitierivation ofnd
the, present invention have a superior water solubility, and are _useful for
tﬁg%%rgpacrgﬂgrl\%?ﬁles for%sofwfl%ép(l)luﬁbsn g&& severity of diseases of

the patient. For example, tablets, pills, a liguid
preparation, a suspension preparation, an emulsion
preparation, a granular preparation, a syrup preparation
aﬁd capsules are orally administered. An  injection
preparation is intravenously administered alone or in
combination with a conventional auxiliary solution such as
a glucose solution, an amino acid solution and the like.

Additionally, when necessary, the injection preparation is

administered alone intramuscularly, intradermally,
subcutaneously or intraperitoneally. Suppositories are
endorectally administered. The ©present pharmaceutical

preparations applicable for ophthalmological purpose may be
administered by a method similar to those of conventional
preparations, for example, ophthalmic ointments are
administered on eyes. Ophthalmic solutions are
administered by a method similar to those of conventional
preparations, for example, 1 to 2 drops of an ophthalmic
solution is dropped in eyes from a suitable eye drop

container, or an ophthalmic solution may be administered in



as injections, ophthalmic solutions, oral solutions, enemas, gargles, ear
drops, nasal drops, external liquid preparations and the like. Especially,
they have some advantages such as being easy to keep the uniformity of
content; not necessary to control the particle distribution; not necessary to
add the suspending agent, dispersing agent and the like; easy to carry
out the terminal sterilization by steam or the sterilization by 21 filtration;
etc. and thus the desired pharmaceuticg), products can be prepared
industrially, simply and easily. Especially, the ophthalmic solutions of the
invention have some advantages, for example, not to need the
complicated re-dispersion like a suspension preparation, and good
fEIfgLH stesich AsFIGY ISBksIBEST MODE FOR CARRYING OUT
THE !I.I\£VENTIO§fTh§hpresent inver%tioghv(\a/ill be (—:-ngjnl%ined more

speciflcaﬂi By the way of the %IFowcfng examffllég examﬁfé%e%Fion may e

pharmaceyticalgreparation angpharmacologic experipents Example 1 ¢ .

2-(4-chlorobenzoylaminc)-3-(2-quinolon 4-yl)prcpionic acidL-arginine salt
Aesuspengion 0f Su88 ghef 2-¢4-chforebenzaylamine)-@istinction of sex,
(2-quinolon-4-yl)propionic acid (10.5 wool) and 2.00 g of L-arginine (11.5
videt) PG mEcoethappl wadTefligded for 3omirassrioYhe midirseases

W. % ded 2Q mL fwatecg, and the reflux was continued, then the
ien generally the agent of the invention

r8actionepr88uct was

may preferably contain 0.6 to 50 mg/kg of body welght/day
of the carbostyril derivative (1). Further 10 to 1000 ng
5f the active ingredient may be contained in the
administrative unit form. The pharmaceutical preparations
applicable for ophthalmological purpose, such as an
ophthalmic solution or an ophthalmic ointment, are
administered within a range of 1 to 15 times, preferably 1
to 10 times a day.

The amine salts of carbostyril derivative of the
present invention have a superior water solubility, and are
useful for the preparation in the form of a solution such
as injections, ophthalmic solutions, oral solutions, enemas,
gargles, ear drops, nasal drops, external liquid
preparations and the 1like. Especially, they have some
advantages such as being easy to keep the uniformity of
content; not necessary to control the particle
distribution; not necessary to add the suspending agent,
dispersing agent and the 1like; easy to carry out the

terminal sterilization by steam or the sterilization by



temporarily completely dissolved. After that, precipitates appeared under
the reflux. After stopped the heating, the reaction mixture was cooled to
room temperature, and further cooled in ice-water. The precipitates were
taken by filtration through a Nutsche funnel, washed with ethanol on the
Nutsche funnel, and dried with a blower at 50C for 20 hours to give 5.38 g
of 2-(4-chlorobenzoylamino)-3-(2 22 quinolon-4-yl)propionic

acidL-arginine salt (95% yield) as a white crystal. 1H NMR (DM50-d6) b =
1.43-1.92 (4H, m), 2.95 - 3.85 (SH, m), 4.41 - 4.58 (1H, m), 6.42 (1H, s),
7.20 (1H, dd, J= 8.1, 7.6 Hz), 7.30 (1H, d, J = 8.2 Hz), 7.47 (1H, dd, J =
8.2,.7.6 Hz), 7.49 (2H,d, J=8.4 H%?.S 2H, d, J.= 8.4 Hz), 7.96 (1H,
dfh‘zjl%tsr.iﬂfﬁ?s.s 5pm (ﬁ?,dg, & ﬁ]}zl% EXanipiees’ pllarmaceutical
2¢(Asehiorabenzoylaming):3-(2:quinolgn:A-yhRiopionic agid- L-lysine salt A,
suspension of 1.94 g of 2-(4-chlorobenzoylamino)-3-

(Z-guiralanidryl) propionin aecid (6.23 spured) and 084 g1of Lidysine {5:76have
mmol) in ethanol (100 m_,) was refluxed for 30 minutes. To the mixture
WEEGddety 25 ral of wafer: andatiel fefluratas-cortipréd tiendhepl icated
reaction grodu,ct was completely dissolved. After that, precipitates

appedred Shidét the rbifix. After STEPPEY e hEStFRT TRE t83ctiornd  good
mixiire yas epoled.to Loom temperature and further cooled

BEST MODE FOR CARRYING OUT THE INVENTION

The  present invention will  |be explained more
specifically by the way of the following examples, examples
of pharmaceutical preparation and pharmacologic experiments.
Example 1
2~(4~chlorobenzoylamino)~3~(2—quinolon—4—yl)propionic
acid-L-arginine salt

A suspension of 3.88 g of 2~(4~chlorobénzoylamino)—3—
(2-quinolon-4-yl)propionic acid (10.5 mmol) and 2.00 g of
L-arginine {(11.5 mmol) 1in 200 mL of ethanol wasArefluxed
for 30 minutes. To the mixture was added 20 nL of water,
and the reflux was continued, then the reaction product was
temporarily completely dissolved. After that, precipitates
appeared under the reflux. After stopped the heating, the
reaction mixture was cooled to <room temperature, and
further cooled in ice-water. The precipitates were taken
by filtration through a Nutsche funnel, washed with ethanol
on the Nutsche funnel, and dried with a blower at 50°C for

20 hours to give 5.38 g of 2-(4-chlorobenzoylamino)-3-(2-



in ice-water. The precipitates were taken by filtration through a Nutsche
funnel, washed with ethanol on the Nutsche funnel, and dried with a
blower at 60C over night to give 1.46 g of
2-(4-chlorobenzoylamino)-3-(2-quinolon-4- yl)propionic acid,L-lysine salt
as a white crystal (54% vyield). 23 HIVMR (DMSO-d6) 6 1.18 - 1.80 (6H,
m), 2.74 (2H, br.d, J 6.7 Hz), 3.08 (1H, br.dd, J = 13.6, 9.8 Hz), 3.29 (1H,
br.t, J = 5.8 Hz), 3.43 - 3.59 (1H, m), £48 (1H, br.ddd, J 9.8, 8.0, 3.6 Hz),
6.44 (1H, s), 7.18 (1H, dd, J=8.1, 7.5 Hz) , 7.31 (1H, d, J = 7.9 Hz) , 7.45
(AH,dd,J=7.9, 7.5Hz),7.48 (2H, d, J=8.5Hz), 7.81 (2H,d, J=8.5

?6%7190@11]45%%‘]fﬁ%r%g)@_%%c_@a%%’g% %Hi§i‘z]w.e: .%Ql'?z)(d%%‘;’lz@?leeﬁ) as

-(4-chi orobenzoyla ,2-quin n-4qy propionic aci
ethylenediamiae salt (A): A suspension of 2.00 g of
2-(4-chlorebenzoylamino)-3- (2-auinolon-4-yl)propionic acid (5.39 mmol)
aHdNMRS Mk F-ethylehedidminie (2.69 aamoBHn 10D, mk of Btharklssas 5H,
refluxed for 30 minutes. Water was added thereto by each 5 mL portion

ditil the téactioh-productwadtissbhed. Thé reaktiod ptdductivasid, J =
ompletely dissolved when 35 mL of water in total w ded. After the
O e}.é/q{zt 9 yﬁl N30 M- of, water in z‘?} a9 dHareing” =

heating was stopped,” the ‘mixturé was cooléd t5room temp
thep, the eryeials were precipitatgd. After thereaction mixture was fyrther _

cooled in ice water, the precipitated crystals were
8.4 Hz), 7.96 (lH, d, J = 8.1 Hz), 8.34 ppm (1H, d, J = 8.2
Hz) .
Example 2
2= (4-chlorobenzoylamino)~3~(2-quinolon-4-yl)propionic acid-
‘I-lysine salt

A suspension of 1.94 g of 2~(4-chlorobenzoylamino)-3-
(2-quinolon-4-yl)propionic acid (5.23 mmol) and 0.84 g of
L-lysine (5.76 mmol) in ethanol (100 mL) was refluxed for
30 minutes. To the mixture was added 25 mL of water, and
the reflux was continued, then the reaction product was
completely dissolved. After that, precipitates appeared
under the reflux. After stopped the heating, the reaction
mixture was cooled to room temperature and further cooled
in idlce-water. The precipitates were taken by filtration
through a ©Nutsche funnel, washed with ethanol on the
Nutsche funnel, and dried with a blower at 60°C over night
to give 1.46 g of 2~ (4-chlorobenzoylamino)-3-(2-quinolon-4~
vl)propionic acid-L-lysine salt as a white crystal (54%

vield) .



taken by filtration through a Nutsche funnel-, and dried with a blower at
60C to give 1.92 g 2-(4- chlorobenzoylamino)-3-(2-quinolon-4-yl)propionic
acid-1/2 ethylenediamine salt (89% yield) as a white crystal. (3): A
suspension of 2.00 q of 2- (4-chlorobenzovlamino 1 -3 24
(2-quinolon-4-yl)propionic acid (5.39 mmol), 0.40 mL of ethylenediamine
(5.98 mmol) in 100 mL of ethanol was refluxed for 30 minutes. Water was
added thereto by each 5 mL portion unti the reaction product was
dissolved. The reaction product was completely dissolved when 25 mL of
water in total was added. Then, the heating was stopped and the mixture
was cooled to room temperature, but any crystals were not precipitated.

SEHEBolBHE Rk densoved: difunidér & YedGEed BlesstirdATd 2He residde J
0 mL of et l,.di d flux for th ificati
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and coole oom temperature.’ Thé resulting” crystals were taker (1H,
fistation thraugh & Nutsche fumnel,s and dried with a hlower at;60G; fo give 5
1.96 g of 2-(4- chlorobenzoylamino)-3-(2-quinolon-4-yi)propionic acid-1/2
ethyferfediéntine 3alt (39%0,yi€ld) as @ white crystatl tH NMR (BMSG-d6)db, 1,
=2.87 (2H, s), 3.11 (1H, br.dd, J = 13.9, 9.8 Hz), 3.52 (1H, br.dd, J =

13:9 3'8)Hz)/ aFp -(4%7 @H, I} 674P (E4,)s), 7.205(1HHid, &% 80,7.6 - 9,

). 7.30 (1H, d, J = 7.5 Hz), 7.46_(1H, dd, = 8.0, 7,5 Hz), 7.52 (2H, d. J
E%;.'% ﬁz§): 7%09(92H(,2§,’j Sg8H7) 8 79937 1 ='7 B'HIF B .48 pp {18 1, §2)

=89H71x, 4, 7 = 8.1 Hz), 8.40 ppm (1H, 4, T = 8.0 Hz)
Example 3
2~(4~chlorobenzoylamino)~3-(2—quinolon—4~yl)propionic acid-
*1/2 ethylenediamine salt

(A): A suspension of 2.00 g of 2-(4-chlorcbenzoylamino)-3-
(2-quinolon-4-yl)propionic acid (5.39‘mmol) and 0.18 ml of
ethylenediamine (2.69 mmol) in 100 mL of ethanol was
refluxed for 30 minutes. Water was added thereto by each 5
mL portion ﬁntil the reaction product was dissolved. The
reaction product was completely dissolved when 35 mlL of
water in total was added. After the heating was stopped,
the mixture was cooled to room temperature, and then the
crystals were precipitated. After the reaction mixture was
further cooled in ice-water, the precipitated crystals were
taken by filtration through a Nutsche funnel, and dried
with a blower at 60°C to give 1.92 g 2-(4~
chlorobenzoylamino)-3-(2-quinolon-4-yl)propionic acid-1/2
ethylenediamine salt (89% yield) as a white crystal.

(B): A suspension of 2.00 g of 2-(4-chlorobenzovlamino) -3~



Example 4 2-(4-chlorobenzoylamino)-3-(2-quinolon-4-yl)prop ionic acid-
tris(hydroxymethyl)aminomethane salt A suspension of 2.00 g of
2-(4-chlorobenzoylamino)-3 25 (2-quinolon-4-yl)propionic acid (5.39
mmol) and 0.72 g of tris(hydroxymetb.y-)aminomethane (5.94 mmcl) in
100 mL of ethanol was refluxed for 30 minutes. Water was added thereto
by each 5 - 10 mL portion until the reaction product was dissolved. The
reaction product was completely dissoped when 40 mL of water in total
was added. Then, the heating was stopped and the mixture was cooled to
room temperature and further cooled with ice-water, but any crystals
were not precipitated. And then the solvent was removed off under a

réducRH Pro<itird - 1o bRt wRS dddePe thandiid the Mikflrevas £

C ntrated. under a redyced pressure, To esidue was added 50 mL
O%Qé%t Ig%%i:cgln%mhne (%lé% Igmcﬁsﬁ Jtl’l tpgor mqj of:a eghanol was

the mixture was stirred at room temperature. e

resulting fHecipitates wereseparategiy fifrationgthrgugha Nutsehe cacn 5
funnel, and dried with a blower at 60C to give 2.58 g of

2o{4-ghdotobenzovt ainind)e3-(2auinclon-drypeapionic atiksolved. The
tris(hydroxymethyi)aminomethane salt (97% yield) as a white crystal. 'H
NIRSDIMSORdE 63,231 oBiRd @ oI ¥3.81 sg.almey, Blem(6RS syl of
L X .
H&)d the mixture was cooled to room temperature, but any
crystals were not precipitated. So the solvent was removed
off under a reduced pressure, To the residue was added 50
mL, of ethanol, dispersed under a reflux for the
purification and cooled to room temperature. The resulting
crystals were taken by filtration through a Nutsche funnel,
and dried with a blower at 60°C to give 1.96 g of 2~ (4-
chlorobenzoylamino) -3~ (2-quinolon-4-yl)propionic acid-1/2
ethylenediamine salt (91% yield) as a white crystal.

*H NMR (DMSO-d6) & = 2.87 (2H, s), 3.11 (1H, br.dd, J =
13.9, 9.8 Hz), 3.52 (1lH, br.dd, J = 13.9, 3.5 Hz), 4.50 -
4.57. (1H, m), 6.41 (1H, s), 7.20 (1H, dd, J = 8.0, 7.6 Hz),
7.30 (1H, 4, J = 7.5 Hz), 7.48 (lH, dd4, J = 8.0, 7.5 Hz),
7.52 (2H, 4, U = 8.5 Hz), 7.80 (2H, d, J = 8.5 Hz), 7.93
(14, d, J ¥ 7.6 Hz), 8.40 ppm (1H, 4, J = 8.0 Hz).

Example 4
2-(4-chlorobenzoylamino) -3~ (2~-quinolon-4-yl)propionic acid-~
-tris(hydroxymethyl)aminomethane salt

A suspension of 2.00 g of 2—(4—chlorobenzoylamino)~3—



751 (2H,d,J=85Fz),7.81(2H,d, J=8.5Hz), 7.94 (1H,d,J=7.7 Hz),
8.38 ppm (1H, d, J = 8.3 Hz). Example 5 26 2-(4-chlorobenzoylamino)
-3-(2-quinolon-4-yl)propionic acid diethanol amine salt A suspension of
2.00 g of 2-(4-chlorobenzoylamino)-3- (2-quinolon-4-yl)propionic acid
(5.39 mmol) and 0.62 g of diethanolamine (5.90 iruol) in 100 mL of
ethanol was refluxed for 30 minutes. The reaction product was
completely dissolved without adding wager. Then, the heating was
stopped and the mixture was cooled to room temperature and further
cooled with ice-water. The resulting precipitates were separated by
filtsggtion through a Nutsche funnel, and dried with a blower at 60C to give
1.

"Bt BHBRIOT S PG RAMIHG)- 2 Guihdtora §C bogidic 0- 72 g of

aciddi I It. (.7/6% Vi sgwh' ystal.O H NNR

(gn%%%%% )692%%53 AH %95%%3, 51 ‘%ﬁE brr“?&d]fb =139 Yo ), °F
3.62Hthobr.dehd =rkFPudd Hzh 3.63d 4k hh T4 HZ)yd 00 408 (1bhigeq
m), 6.41 (1H, s), 7.21 (1H, dd, J =8.1, 7.6 Hz), 7.31 (1H, d, j = 7.5 HZz),
7.48q114,dd by =8.dh 725 HA) 07 .52%2H pobrt £08.5 Ma), 7161 @24 d, fsk:bion
Hz), 7.94 (1H, d, J = 7.6 Hz) 8.44 ppm (1H, d, j = 8.2 Hz). Example 6

2 RAHISTo &S oY iatmoy s (2-qlit ISl propriieieeld was completely

dissolved when 40 mL of water in total was added. Then,
the heating was stopped and the mixture was cooled to room
temperature and further cooled with ice-water, but any
crystals were not precipitated. And then the solvent was
removed off under a reduced pressure. To the residue was
added ethanol and the mixture was concentrated under a
reduced pressure. To the residue was added 50 mL of
ethanol, and the mixture was stirred at room temperature.
The resulting precipitates were separated by filtration
through a Nutsche funnel, and dried with a blower at 60°C
to give 2.58 g of 2-(4-chlorobenzoylamino)-3-(2-quinolon-4-
yl)propionic acid * tris(hydroxymethyl)aminomethane salt
(97% yield) as a white crystal.

'H MMR (DMSO-d6) & = 3.07 (1H, br.dd, J = 13.8, 10.1 Hz),
3.47 (6H, s), 3.54 (1H, br.dd, J = 13.9, 3.3 Hz), 4.49 -
4.56 (1H, m), 6.41 (1H, s), 7.21 (lH, dd, J = 8.1, 7.7 Hz),
7.31 (1H, d, J = 7.5 Hz), 7.45 (1H, dd, J = 8.1, 7.5 Hz),

7.51 (2H, d, J = 8.5 Hz), 7.8l (2H, d, J

il

8.5 Hz), 7.94
(l1H, d, 0 = 7.7 Hz), 8.38 ppm (1H, &, J = 8.3 Hz).

Example 5



diisopropanolamine salt A suspension of 2.00 g of 2- (4-chlorobenzoyl
amino) -3 27 (2-quinolon-4-yl)propionic acid (5.39 mmol) and 0.79 g of
diisopropanclamine (5.93 mmol) in 100 mL of ethanol was refluxed for 30
minutes. The reaction product was completely dissolved without adding
water. Then, the heating was stopped and the mixture was cooled to
room temperature and further cooled with ice-water. The resulting
precipitates were separated by filtration ghrough a Nutsche funnel, and
dried with a blower at 60C to give 1.66 g of
2-(4-chlorobenzoylamino)-3-(2-auinolon-4-yl)- propionic

ciddiisopropapolamine salt (610 yield) as a white cr stal
M BB P B L e N 15 194§ L E5PRapD Baaoid

2,68 §2H.mh 2,77 {2H, dd, J = 12.2, 3.5 Hz), 3.08 - 3.18 (1H, m), 3.43 -
3.56 (iH, m), 3.75 - 3.92 (2H, m), 4.47 - 4.60 (1H, m), 6.41 (1H, s), 7.21

(1H, dds. E8dhehdida), 6801t dy Jox7:5-H2), hd9 fibet xb71ambizd,) -
7.52 (2H,d,J=8.6 Hz), 7.81 (2H,d,J=8.6 Hz),7.93(-H,d,J=7.7

H2); 848 ppei (EHyd) pro@icHiy Exabtpld 7. 39 mmol) and 0.62 g of
2-(4-chlorobenzoylamino)-3-(2-quinolon-4-yl)propionie acid- %%Iumlne

HHEFE P B -234--Rlordbe AZGAamin®)-348 Juilidonod yIsiiapithic was
a&é%&%%&m%@as gdded 1. g"% aqueops soltion of megluming (10,5
L, 10 mmoi), and heated &t
completely dissolved without adding water. Then, the
heating was stopped and the mixture was cooled to room
temperature and further cooled with ice-water. The
resulting precipitates were separated by filtration through
a Nutsche funnel, and dried with a blower at 60°C to give
1.95 g of 2-(4-chlorobenzoylamino)-3-(2~quinolon-4-yl)-
propionic acid-diethanolamine salt (76% yield) as a white
crystal.
'H NMR (DMSO-d6) & = 2.89 (4H, t, J = 5.4 Hz), 3.10 (1H,
br.dd, J§ = 13.9, 9.9 Hz), 3.52 (1H, br.dd, J = 13.9, 3.6
Hz), 3.¢61 (4H, t, J = 5.4 Hz), 4.50 - 4.56 (1H, n), 6.41
(18, s), 7.21 (1H, dd, J = 8.1, 7.6 Hz), 7.31 (1H, 4, J =
7.5 Hz), 7.48 (1H, dd, J = 8.1, 7.5 Hz), 7.52 (2H, 4, J =
8.5 Hz), 7.81 (2H, 4, J = 8.5 Hz), 7.%94 (1H, d, J = 7.6 Hz)
8.44 pom (1H, d, J = 8.2 Hz).
Example 6
~(4-chlorobenzoylamino) -3~ (2-quinolon-4~-yl)propionic acid
-diisopropanolamine salt

A suspension of 2.00 g of 2-(4-chlorobenzoylamino)~-3-



to be dissolved. To the solution was added an aqueous 28 solution of
equimolar mixture of meglumine and hydrochloric acid (0.5 moi/L; 20 mL),
and the mixture was cooled. The resulting precipitates were separated by
filtration, washed with water, and dried under a reduced pressure at room
temperature to give 0.9 g of 2-(4-chlorobenzoylamino)-3-(2-
quinolon-4-yl)propionic acid, meglumine salt (16% yield) as a white
crystal. -H NMR (DMSO-d6) 5 = 2.B2 -23.14 (3H, m), 3.37 - 3.73 (6H, m),
3.82-3.94 (1H, m), 4.52 (1H, ddd, J = 9.6, 8.2, 3.5 Hz), 6.41 (1H, s), 7.20
(1H, dd, J =8.0, 7.2 Hz), 7.30 (1H, d,J=7.8 Hz), 7.48 (1H, dd, J = 7.8,

;_% l@ilo@%@»‘ih@fﬁ%?gﬁl&'ﬁ_ ’ L%g ZH.d. % 58 %%%';B)’ %‘%Af &H, Qa% Tof

), 8.37 ppm xample r-solubllity test
25G Compound A2+ (dchleropenzaylaming)-3{3uirolcasd Y liano1 was
propionic acid Preparation of the test solution 0.5 g of the salt obtained in
thre BbovedExamplesA0- 7Tmivastteansferredinto a-s@mticentrifugadduhe, was
and 5 mL of water was added thereto, and the mixture was shaken by a

shaRBr f3r53 houtd 65 eays dor fiddiaiine 23 )iH a “hkkHostat (PBE),  the

fter shaking, the mixture was filtered through a 0.45 pun membrane filter
(%.ezaf):flnﬂl ?or%%lgglusn% e %%It).a&gm IE%F thé ;fiﬁ?éjté ‘?Navéapgec(fgéw Hipettdd TOo°

W%%perature and further cooled with i1ce-water. The
resulting precipitates were separated by filtration through
a Nutsche funnel, and dried with a blower at 60°C to give
1.66 g of 2-{4-chlorobenzoylanino)-3-(2-quinolon-4-yl)-
propionic acid-diisopropanolamine salt (61% vyield) as a
white crystal.
'H NMR (DMSO-d6) & = 1.07 (3H, d, J = 6.2 Hz), 1.13 (3H, 4,
J = 6.2 Hz), 2.54 -~ 2.68 (2H, m), 2.77 (2H, dd4, J = 12.2,
3.5 Hz), 3.08 - 3.18 (1H, m), 3.43 - 3.56 (1H, m), 3.75 -
3.92 (2H, m), 4.47 - 4.60 (1H, m), 6.41 (1H, s), 7.21 (1H,
dd, J = 8.0, 7.7 Hz), 7.30 (1H, d, J = 7.5 Hz), 7.49 (1H, t
J = 7.5 Hz), 7.52 (2H, d, J = 8.6 Hz), 7.81 (2H, 4, J = 8.6
Hz), 7.93 (1H, d, J = 7.7 Hz), 8.48 ppm (1H, 4, J = 8.1 Hz)
Example 7
2~(4—chlorobenzoylamino)~3*(2—quinolon—4—yl)propionic acid-
‘meglumine salt

To 3.7 g of 2-(4-chlorobenzoylamino)-3-(2-guinolon~-4-
vl)propionic acid (10 mmol) was added 1 mol/L aqueous
solution of meglumine (10 mL, 10 mmol), and heated at 50°C

to be dissolved. To the solution was added an agqueocus



29 thereto was added 500 IMF so as to be totally 50 mL in precise. 2 ml
of this solution was precisely p i petted and thereto was added 501 IMF
S0 as to be totally 20 ml, in precise to give a sample solution, Preparation
of the standard solution 0.01 g of Compound A was dissolved in 5 mL of
dimethyiformamide (DMF) and thereto was added 50% DMF so as to be
totally 100 mL precisely to give the standard solution (1). 5 mL of the
standard solution (1) was precisely pipgtted and thereto was added 50%
DMF so as to be totally 10 mL in precise to give the standard solution
(2). 1 mL of the standard solution (1) was precisely pipetted and thereto
wasladcded 50% DMEF so.as to be totally 10 mL in precise tq give the

standard @dltiors BY-1ME” of e Stahdard SeUHEH-BF st predisaghioric
pinetted @nd; therefe wasadded 50 DMER0 g5 ta-be fotglly 10mb dn oy,

precise to give the standard solution (4). Chromatography Using each 10

pteofithe samplesolytions andibee stanstard selutiopss the liguidon, washed
chromatographic analyses were carried out in the following conditions. A
ceiiSfatiorr eame wasidrawhasaseddgrthe peakiamsas afr€empound A room
and the concentrations of Compound A obtained from the standard

SOfTRPE Y < T4)- iy s Ccdliffration Tuhfe TR Bomentabarpmo) -3- (2=

Céﬁ@%%%g%fﬁwv?Fpropionic acid' meglumine salt (16% yield) as

a white crystal.

'H NMR (DMSO-d6) & = 2.82 — 3.14 (3H, m), 3.37 — 3.73 (6H,
m), 3.82 - 3.94 (1H, m), 4.52 (1H, ddd, J = 9.6, 8.2, 3.5
Hz), 6.41 (1H, s), 7.20 (lH, dd, J = 8.0, 7.2 Hz), 7.30 (1H,
d, J=7.8 Hz), 7.48 (1H, dd, J = 7.8, 7.2 Hz), 7.51 (2H, d,
J = 8.5 Hz), 7.80 (2H, 4, J = 8.5 Hz), 7.94 (1H, d, J = 8.0
Hz), 8.37 ppm (1H, d, J = 8.2 Hz).

Example 8

Water-solubility test at 25°C

Compound A: 2= (4~chlorobenzoylamino)-3-(2-quinolon-4~yl) -
propionic acid

Preparation of the test solution

0.5 g of the salt obtained in the above Examples 1 ~ 7
was transferred into a 50mL centrifugal tube, and 5 mL of
water was added thereto, and the mixture was shaken by a
shaker for 3 hours (5 days for meglumine salt) in a
thermostat (25°C). After shaking, the mixture was filtered
through a 0.45 umAnembrane filter (0.2 um for meglumine

salt). 1 mL of the filtrate was precisely pipetted and



30 sample solution was calculated from the peak area of comp_ound A of

the sample solution and the data were corrected by means of dlluthn

ratio, and thereby the solubilities (%%; of various salts were determined.

Test Conditions Detector UV Spectrophotometer (Wave Length : 254

nm) Column Ccsmosil 5C8 (4.6 mm Z.D. X 15cm) of n A constant

temperature of around 25C Temperature 0.5890 f_anhydrous soqllum

monohydrogi phosphate and 2.0 a of ppsassium dihyd--og, Mobile phase

phospate were dissolved in '4000 mL of water To 83Q mL of the solution

was added 170 mL acetonitrile. Flow Rate 1.0 mL/min (dloAnIiplounds "

S llity Compound Al -arginine salt 1.0 a 1Ccmpoun -lysine sa .

Zgwegrc?rﬁgoﬁqnadg A-?L(}ﬁlee?%w%regr%edlij%iné%aﬁ%.@bgﬁioﬁﬁiﬂg’ 50 mL in
i lamine salt n i opanolamine sa .9

égotrfp?c?u@ n@ d Atriﬁs(fy?d r&%%%ﬁylggfﬁijn%%ét&%sé Salt 020 Y C3mssuRg and

Alineghiminesalt 86i<QormpaungiA O&QO@S%tgxaggpI%gtally 20 mL in

pPrecise to give a sample solution.

Preparation of the standard solution

0.01 g of Compound A was dissolved in 5 mL of
dimethylformamide (DMF) and thereto was added 50% DMF so as
to be totally 100 mL precisely to give the standard
solution (1). 5 mlLi of the standard solution (1) was
precisely pipetted and thereto was added 50% DMF so as to
be totally 10 mL in precise to give the standard solution
(2). 1 mL of the standard solution (1) was Precisely
pipetted and thereto was added 50% DMF so as to be totally
10 mL in precise to give the standard solution (3). 1 mL
of the standard solution (3) was precisely.pipetted and
thereto was added 50% DMF so as to be totally 10 ml in
precise to give the standard solution (4).

Chromatography

Using each 10 pL of the sample solutions and the
standard solutions, the liquid chromatographic analyses
were carried out in the following conditions. A
calibration curve was drawn based on the peak areas of
Compound A and the concentrations of Compound A obtained
from the standard solutions Ly - (4. Using this

calibration curve, the concentration of Compound A in the



Solubility test at 25C of the salt in a preparation prepared when used
without isolating the salt To Compound A was added an equimolar
amount of each amine compound and then added water in such an
amount that the salt would not be completely dissolved, and shaken by a
shaker for 7 days in a thermostat (25C). And then as to a sample to which
arginine was added, the suspension was 31 filtered through a 0.2 pm
membrane filter. As to samples to whiah lysine, diisopropanclamine,
meglumine, monoethanolamine or d.i_ethaaolamine was added, the
mixture could not be filtered due to the solidification, and hence, water

was further added to the mixture until it became to ossible to be
fﬁ?énr%%?Ansaoljh‘éWt‘ﬁ% mixture Was #It?gteed th%ﬁﬁh gc %\% pﬁ]e%%émﬁfraenae ot
filtar-Acearding tg-the game method as, Example 8, the splubilitigs: (26),0fr
each salt was measured by HPLC. Compound Solubility (%) Compound
Ab-argiriae salt0. 78 Compotind Alulysine salk 232 G iomposngby  the
Adiisopropanolamine salt >7.4 06 Compound Ameglumine salt >12 %
Gohipoundt Arfoncethafoléaine sales3 350y Gompetiggmined.
Adigthanolaming salt>7.4% Example of pharmaceutical preparation L
244-8hlogekezovlamino)-3-(2-quinolon-4-yl)- 0.2 g

Detector UV Spectrophotometer (Wave Length : 254 nm)
Column Cosmosil 5C;3 (4.6 mm I.D. X 15 cm)

Colt . A constant temperature of around 25°C
Temperature

0.58 g of anhydrous sodium monohydrog
phosphate and 2.0 g of potassium dihydrog
Mobile Phase | phospate were dissolved in 1000 mL of wate:
To 830 mL of the solution was added 170 nL

acetonitrile.
Flow Rate 1.0 mL/min
Compounds Solubility

(%)

Compound A-L-arginine salt 1.0 %
Compound A-L-lysine salt 2.2 %
Compound 2A-1/2 ethylenediamine salt 0.05 %
Conmpound A-diethanolamine salt 4.1 %
Compound A-rdilsopropanolamine salt 2.9 %
Compound A-tris (hydroxymethyl)aminomethane salt (0.2 3
Compound A-meglumine salt 8.6 %
Compound A 0.0006 %
Example 9

Solubility test at 25°C of the salt in a preparation
prepéred when used without isclating the salt

To Compound A was added an equimolar amount of each
amine compound and then added water in such an amount that
the salt would not be completely dissolved, and shaken by a
shaker for 7 days in a thermostat (25°C). BAnd then as to a

sample to which arginine was added, the suspension was



(propionic aciddiethanolamine salt Benzalkonium chloride 0.01 g Sodium
dihydrogen phosphate 0.56 g Potassium dihydrogen phosphate 0.8 g |
Distilled water gq.s. Total X100.0 mL Above ingredients were dissolved in
distilled water and sterilized with a suitable filter to prepare the
formulation of the present invention in the form of an ophthalmic solution.
32 Example of pharmaceutical preparation 2
2-(4-Chlorobenzoylamino)-3-(2-quinolgn-4-yl)- 150 g propionic acid
L-argir.ine alt Avicel (Trademark, Asahi KASFI) 40 g Corn starch 30 g
Magnesium stearate 2 g Hydroxypropylmethyll ceulose 10 Cr

Polyethylene glyccl-6000 3 g Cas-or ojl 40 g Methanol dC g The
é&r%/*b%ﬁﬁﬁ otfl%ﬁ@ Weeritiof; %\V%I,I&Bﬂ}? §dtEh Ahd CRfagneffint StedfdRe! ©°

were mixed and milled, and then &9%5%%%%%?%%& ches (1Q mm R for.,
sugar-coat). The resulting fablets were ¢oated with a film coating agent

cempssinghbydraxipropemethydiceliulose; pelyatlyleneied, the mixture
could not be filtered due to the solidification, and hence,
water was further added to the mixture until it became to
be possible to be filtered. And then the mixture was
filtrated through a 0.2 um membrane filter. According to

the same method as Example 8, the solubilities (%) of each

salt was measured by HPLC.

Compound Solubility
' . (%)

Compound A-rL-arginine salt 0.78 %
Compound A-L-lysine salt >3.2 %
Compound A-+diisopropanclamine salt >7.4 %
Compound A-meglumine salt >12 %
Compound A-monoethanolamine salt >3.3 %
Compound A-rdiethanolamine salt >7.4 %

Exanmple of pharmaceutical preparation 1

2-(4-Chlorobezoylamino) -3-{2-quinolon-4-yl) -~ 0.2 g
propionic acid-diethanolamine salt

Benzalkonium chloride 0.01 ¢
Sodium dihydrogen phosphate 0.56 ¢
Potassium dihydrogen phosphate 0.8 g
Distilled water q.s.
Total 100.0 mL

Above i1ngredients were dissolved in distilled water
and sterilized with a suiltable filter to prepare the
formulation of the present invention in the form of an

ophthalmic solution.



glycol-6000, castor oil and methanol to prepare the film coating tablets.
Exanple pharMace utical preparation 3 _ o
2-(4-Chlorobenzoylamino)-3-(2-quinolon-4- 150g yl)pI’OI’]IOI’]I’C '
aci.ddiisopronanclamine sait tric acid 1.Og L_actose 33.5g Dicalcium
phosphate ?C.Og Pluronic F-68 30.08 Sodium lauryl sulfate 15.08
Polyvinyl pyrrolidone 15.0g Polyethylene glycol (Carbow-x 7500) 4.5g
Polyethylene al col (Carp-wax 6000) { 45, Cg Corn starch | 30.0g Dry
sodium lauryl sulfate 3.0g Dry magnesium stearate 3.0g ethanol. S. The
compound of the present invention, citric acid, lactose, dicalcium

hate, Puronlc F-69 and sodium lauryl sulfate are mixed. The above
pg.%u%ﬁ screeRRIS SRVGESR-L NS CBa B tdenaRd wet-granulated with

a@:ohén@fwm@mompmmgcwwmszlpgtmﬂémerWDPW& 1508rad
5RO HEEnecaskdry2 sgmel alkeobelis added to make the

Avicel (Trademark, Asahi KASEI) 40 g
Corn starch 30 g
Magnesium stearate 2 g
Hydroxypropylmethyl cellulose 10 ¢

| Polyethylene glycol-6000 3 g
Castor oil 40 g
Methanol 40 ¢

The compound of the invention, Avicel, corn starch and
magnesium stearate were mixed and milled, and then
compressed with punches (10 mm R for sugar-coat) . The
resulting tablets were coated with a film coating agent
comprising hydroxypropylmethyl cellulose, polyethylene
glycol~6000, castor oil and methanol to prepare the film
coating tablets.

Example of pharmaceutical preparation 3

2-(4-Chlorobenzoylamino) - - {2~-quinolon-4- 150¢g
Yl)propionic acid- dllsopropanolamwne salt

Citric acid 1.0g
Lactose 33.5g
Dicalcium phosphate 70.0g
Pluronic F-68 30.0qg
Sodium lauryl sulfate 15.0g
Polyvinyl pyrrolidone 15.0g
Polyethylene glycol (Carbowax 1500) 4.5g
Polyethylene glycol (Carbowax 6000) 45.0qg
Corn starch 30.0g
Dry sodium lauryl sulfate 3.0g
Dry magnesium stearate 3.0g
ethanol ' q.s.

The compound of the present invention, c¢itric acid,
lactose, dicalcium phosphate, Pluronic F-68 and sodium

lauryl sulfate are mixed. The above mixture is screened



powder to paste-like solid. Corn starch is added thereto, the mixing is
continued to form uniform particles. The granules are sieved through No.
10 screen, put on a tray and dried at 100C for 12 - 14 hours in an over..
The dried granules are sieved through No. 16 screen, to the sieved
granules are added dry sodium lauryl sulfate and dry magnesium
stearate, then the whole ingredients are mixed and compressed into the
shape of desired form by using a tabletting machine. The core portions
are treated with a varnish, the surfaces thereof are sprayed with talc for
preventing the surfaces from the absorption of moisture. The surface of
the core portions are further coated with a primary coating layer. The

stiffacB e furtifer AT R a YaThidis to pradsa Stffciert“ombeForol ic
! | | administration. In ord
T

owax 1500 and
make the coated tabletsinto comp eteps erical rform. an (0] mszke e

setfaces smeoth, the £oated fabletsare furthey: caated withsprimganyz e tne
coating layers and smoothing coating layers. The coated tablets are

coforccuated uptibthe- desiresodaldr. of thesurfacernsiobtaineddAfier-deed,to,
the coated tablets are polished to make them uniform gloss. 34 Example
of bhafidceticaFprepalativird X@-CRisfobenzégimims)rticles.  The

'31(251%‘1‘28'0”&%2 s YIRIEPIONIS actdiylvs.ing salt Lactic acid 0019, 1.y
odium lactate 19

and dried at 100°C for 12 ~ 14 hours in an oven. The dried
granules are sieved through No. 16 screen, to the sieved
granules are added dry sodium lauryl sulfate and dry
magnesium stearate, then the whole ingredients are mixed
and compressed into the shape of desired form by using a
tabletting machine. The core portions are treated with a
varnish, the surfaces thereof are sprayed with talc for
preventing the surfaces from the absorption of moisture.
The surface of the core portions are further coated with a
primary coating layer. The surface are further coated with
a varnish to make a sufficient number of layers for
preparing coated tablets for oral administration. In order
to make the coated tablets into complete spherical form and
to make the surfaces smooth, the coated tablets are further
coated with primary coating layers and smoothing coating
lavers. The coated tablets are color-coated until the
desired color of the surface is obtained. After dried, the

coated tablets are polished to make them uniform gloss.



D-Mannitol Distilled water g.s. Total 100 mL The above-mentioned
compound of the invention and the additives are dissolved in distilled
water, transferred into glass vials and then sterilized by steam to prepare
the injectable solution. Example of pharmaceutical preparation. 5
2-(4-chlorobenzoylamino)-3-(2-quinolon-4- 2 a yl)propionic
acidmeglumine salt Citric acid 1.0 g Sodium citrate 0.3 g Sucrose 15 c
Methylparaben 0.2 g Propylparaben 0.92 g ethanol 5 mL Orange flavor
0.1 g Red No.3 g.s. Distilled water g.s. Total 100 mL' The
above-mentioned compound of the invention and the additives are
formulated to prepare the oral solutlon INDUSTRIAL APPLICABILI™ Y

TheSHire S oEEAfdostvrideriva gsent invention have
pupemercwawownbmm atidhare 3sp‘e+3@|ynldﬂﬁfu[~f@¥ the prepagation of
forinulatiensin dhedorinioflars aguesus solution, such as injections,
Lactic acid 0.01 g
Sodium lactate 0.1 g
D~Mannitol 3.5 g
Distilled water 9.5-
Total 100 mL

The above-mentioned compound of the invention and the
additives are dissolved in distilled water, transferred
into glass vials and then sterilized by stgam to prepare
the injectable solution.

Example of pharmaceutical preparation 5

2={4-chlorobenzoylamino) -3~ {2-quinolon-4-
yl)propionic acid-meglumine salt

Citric acid

Sodium citrate

Sucrose

Methylparaben

Propylparaben

ethanol

Orange flavor

Red No.3

Distilled water

Total 100 mL
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The above-mentioned compound of the invention and the
additives are formulated to prepare the oral solution.
INDUSTRIAL APPLICABILITY

The amine salts of carbostyril derivative of the
present invention have superior water solubility, and are
especially useful for the preparation of formulations in
the form of an aqueous solution, such as injections,

ophthalmic solutions, oral solutions and the 1like;

adAT i Anal 1o Yaar LR SN 1IN A T AT rhavrmaor~n~al At ~ol



ophthalmic solutions, oral solutions and the like; 35 effectiveness of the
carbostyril derivatives, such as antiulcer activity, activities for increasing
endogenic- prostaglandin E2, extinction or inhibition of active oxygen,
inhibition of IL-8 production, inhibition of granulocyte activation, inhibition
of expression of granulocyte adhesion factor, somatostatin-release
inhibitory activity, antidiabetic activity, urease inhibitory activity, and
further an increasing of goblet cell in eygs an increasing of mucus in eye,
an increasing of lacrimal fluid; and are useful as drugs for treating various
diseases, especially as ophthalmic drops for treating various
ophthalmopathy such as dry eye. MCSLLP 36 CLAIMS 1. An amine salt
of 4 CRrbdstsREdErivative foifed foRP H¥arbbstyift BEVivafive fepresénited 25

b)éltlt%gfqrgé@a% . G~ H- - 40t HNHC. 0% (1). H 5 wherein; Ris a ,
halogelrl1 atom, t %té%%?tﬁﬁteg %%Jéﬁfo%lgfs the% Side chain is 3-6 45388HBH S~

indhesearbostil sketetorxantction or inhibition of active oxygen,
inhibition of IL-8 production, inhibition of granulocyte
activation, inhibition of expression of granulocyte
adhesion factor, somatostatin-release inhibitory activity,
antidiabetic activity, urease inhibitory activity, and
further an increasing of goblet cell in eye, an increasing
of mucus in eye, an increasing of lacrimal fluid; and are
useful as drugs for treating various diseases, especially

as ophthalmic drops for treating various ophthalmopathy

such as dry eye.
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10 the bonding between 3- and 4-positions of the carbostyril skeleton is a

single bond or a double bond, and an amine selected from the group of

an amino acid; a C1_6 alkyl-substituted amine which may have a

substituent selected from the group consisting of hydroxy group and 15 MCSLLP
amino group; and an amino sugar. 2. B amine salt of the carbostyril

derivative according to claim 1, wherein said carbostyril derivative (1) is

2- (4-chlorobenzoylamino)-3-(2-quirtdleiMsyl)propionic acid. 20 3. The

amine salt of the carbostyril derivative according to claim 1 or 2, wherein

said amine is L-arginine. 4. The amine salt of the carbostyril derivative

Aaccording 2bitoeclaimlt o2, whereirpsaid aniihe del-dysing. WICweR from
37 5. The amine, salt of.the ostyril ivative, agcordy i k.

%, %v%%%giﬁ%s%lrdleém%llﬁg ilst@eciﬁcﬁg%le%%grﬁ%%%%ér%e %gfrﬁiﬁie{kgalﬁ[%o%}?ﬁem & T
carbostyril derivative according tri_s(hydrexymetryi) 5 to claim 1 or 2,

e salt of the carbostyril

amine is

wherein:

R is a halogen atom,

the substituted position of the side chain is 3- or 4-
position in the carbostyril skeleton, and

the bonding between 3- and 4-positions of the
carbostyril skeleton is a single bond or a double bond, and
an amine selected from the group of an amino acid; a Ci
alkyl-substituted amine which may have a substituent
selected from the group consisting of hydroxy group and

amino group; and an amino sugar.

2. The amine salt of the carbostyril derivative according
to claim 1, wherein said carbostyril derivative (1) is 2-

(4-chlorobenzoylamino)-3-(2-quinolon-4-yl)propionic acid.

3. The amine salt of the carbostyril derivative according

to claim 1 or 2, wherein said amine is L-arginine.

4. The amine salt of the carbostyril derivative according

to claim 1 or 2, wherein said amine is L-lysine.
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9. The amine salt of the carbostyril derivative according 15 to claim 1 or

2, wherein said amine is diisopropanolamine. 10. The amine salt of the

carbostyril derivative according to claim | or 2, wherein said amine is MCSLLP
meglumine. 20 11. A pharmaceutical formulation comprising the amine

salt of the carbostyril derivative according to any one of claims |- 10 as

the active ingredient. 12. A pharmaceutical formulation which is prepared

i the 25doum of an agueoys sehuionyRANIRG an agklieous selvenhccording
when_used, comprising a carbostyril derivative represented by the

Fotnfiha t): MESLIP 3B EFPHTOBOR: FERTHLS NHC N TH \FRERIT TR 1%

halogen atom, the substituted position of the side chain is 3- or 4- 5
osition.in the carbost 5” sk%etgn, and y%e bgnding between §'~ agdaC ordin
-’posit%h% St thé “car os?tyﬁ skeklle onis aos?ng}fg ond or & doublé bona, g
andcam amine seleeteddnemehe graupl oban amine acidi a @y Broxymethyl) -
alk}/I-subsEtEuted amine which may have a substituent 10 selected from the
aminome ne. . .
group cons&mg of hydroxy group and amino group; and an amino sugar.

7. The amine salt of the carbostyril derivative according

to claim 1 or 2, wherein said amine is monoethanolamine.

8. The amine salt of the carbostyril derivative according

to claim 1 or 2, wherein said amine is diethanolamine.

9. The amine salt of the carbostyril derivative according

to claim 1 or 2, wherein said amine is diisopropanclamine.

10. The amine salt of the carbostyril derivative according

to claim 1 or 2, wherein said amine is meglumine.

11. A pharmaceutical formulation comprising the amine salt
of the carbostyril derivative according to any one of

claims 1 - 10 as the active ingredient.

12. A pharmaceutical formulation which is prepared in the
form of an aqueous solution by adding an aqueous solvent
when used, comprising a carbostyril derivative represented

by the formula (1):
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13. The pharmaceutical formulation to be prepared in a preparation when
used according to claim 12, wherein said 15 carbostyril derivative (1) is

2-(4-chlorobenzoylamino)-3- (2-auinolon-4-yl)propionic acid. 14. The MCSLLP

pharmaceutical formulation to be prepared in a preparation when used
according to claim 12 or 13, wherein 2@gsaid amine is L-arginine. 15. The
pharmaceutical formulation to be prepared in a preparation when used
according to claim 12 or 13, wherein said amine is L-lysine. 25 MCSLLP
39 16. The pharmaceutl i @@Hed in. a preparation
when used accordmg g clairft 12 or 13, Whereln sald amine.is

repared in
erein sald( )
aceutlcal

claim 12 0 13 wheé¥ein sai8Wamine is monoethanolamine. 19. The
pharmaceutical forfulation to be prepared in a preparation when used
according to claim 12 or 13, wherein 15 said amine is diethanolamine. 20.
Jhe pharmaceutical formulation to be prepared in a preparation when

used according to claim 12 or 13, wherein
R is a halogen atom,

the substituted position of the side chain is 3- or 4-
position in the carbostyril skeleton, and

the bonding Dbetween 3- and 4-positions of the
carbostyril skeleton is a single bond or a double bond, and
an amine selected from the group of an amino acid; a Ci-s
alkyl-substituted amine which may have a substituent
selected from the group consisting of hydroxy group and

amino group; and an amino sugar.

13. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 12, wherein said
carbostyril derivative (1) 1is 2-(4-chlorobenzoylamino)-3-

(2-quinolon-4-yl)propionic acid.

14. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 12 or 13, wherein

said amine is L-arginine.

15. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 12 or 13, wherein

said amine is L-lysine.
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said amine is diisopropanolami_ne. 20 21. The pharmaceutical
formulation to be prepared in a preparation when used according to claim

12 or 13, wherein said amine is meglumine.
MCSLLP

39

16. The pharmaceutical formulation to be prepared 1in a
preparation when used according to claim 12 or 13, wherein

said amine is ethylenediamine.

17. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 12 or 13, wherein

said amine 1is tris(hydroxymethyl)aminomethane.

18. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 12 or 13, wherein

said amine 1s monoethanolamine.

19. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 12 or 13, wherein

said amine 1s diethanolamine.

20. The pharmaceutical formulation to Dbe prepared in a
preparation when used according to claim 12 or 13, wherein

salid amine 1is diisopropanolamine.

21. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 12 or 13, wherein

said amine 1s meglumine.



