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*159159* DESCRI PTI ON AM NE SALT OF CARBCSTYRI L

DERI VATI VE 5 TECHNI CAL FI ELD The present invention
relates to pharmaceutically wuseful and novel am ne

salts of a carbostyril derivative, nore sp

am ne salts of a carbostyril derivative ﬁmmwmmmmmmww
carbostyril derivative represented by the 10 f gy

(1): CHRCHCOOH / R NHC "1 (1) NO-- H whereln R
is a halogen atom the substituted position of the
side chain is 3- or 4- 15 position in the carbostyril
skel eton, and the bondin betmeen 3- and 4-positions
of the carbostyril sket®tSHEEOY single bond or a
doubl e bond, and an am ne; and pharnaceuti ca
formul ati ons conprising the amne salt of the

car bostyril I vative_a Y [ edi ent .
BACKGROUND ﬂ%ﬁérh%&gaggoéﬁég%%ﬁ &ﬁ%&éﬁ%pr esent ed
by the general formula (1) are known to be useful as
an anti-ul cer agent

TECHNICAL FIELD

The present invention relates to pharmaceutically
useful and novel amine salts of a carbostyril derivative,
more epecifically, amine salts of a carbostyril derivative
formed from a carbostyril derivative represented by the

formula (1):

/CHZCH COOH
4 ‘ R
©\” ol X ©
NT o ==
H
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 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
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*000002* 2 (JP-B-63-35623). The representative

exanpl e of the derivative, _

2- (4-chl orobenzoyl am no) - 3- (2- qui nol on-4-yl)-

propionic acid, is a commercially available nedicine,

but the fornulation thereof is limted to a solid

formulation 5 for oral admnistration or a suspensi on

type liquid fornulation (an dphthalmc suspension, an

enenma, and a gargle) since the conpound is very

little soluble in water. Susgfn3|on.tyfﬁ [iquid

f | ve several problens in the

Micibcortizr it o FERFEF PR KUEDI ngromol0 of ce
I,fQrm. of gontents: necessity of controlling

E&a%{liq{: TR ’ﬁfd Vi gmipo | 53 b?f-cﬁnnlo_lic(an-zl—yl)—

shsRandi; ent., a dispersing agent and the [ike;

i nposgi Ili%?iatcfli%éf TSHe ¢ ﬁ%laqéﬁ’eﬁvﬁﬁia%)#@nmﬁylgt%m but

‘ﬂhér%bfﬂﬂygthbﬁa%%%9e9¥.igiﬁg&?g%ﬁrigeggéggggfEgpgﬁlation

contrary, fornulations in’t

e S8R sdianLapes; el 3% L0 SRR e, it

conpared with so or nmu

i oGHh! ] [ . he it is desirable to
o OB A i Enth el S Tl herem and a

Fyasalel i 9hncsuUShe %mﬁo@n CEEOGQJT%gPihctetgL?el gpga%glreg?lilo‘pasﬁer.

oral solutions, enemas, 20 garg

ﬁaS§bnd[©ﬂSty§€dl&éﬁ@&nQBrmﬁigeﬁ%g%i%%&%h%@g%B%% problems

carbostyril derivatives represe

] f ith,an e pre | hereof are
drscl osed 130 B 63 55535, T1 Terat S8 Shonn thafblre 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

carboétyril derivatives in the form of a solution, such as

injections, ophthalmic solutions, oral solutions, enenas,

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 bismuth salt
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salt 3 thereof, a carboxyl ate-bismuth conpl ex
thereof, and a salt with a diam ne derivative or a
pi perazine derivative (WO 95/12579 and
JP- A- 8-295673). However, such salts also have |ow
solubility in water. 5 DI SCLOSURE OF | NVENTI ON The
present invention is to provide a novel salt of a
carbostyril derivative represented by the genera
formula (1) which can dissolve the above probl ens.
The present inventors have extensively studied to find
il derivative of the formula

1 t _of _the_carbostyr
G e RS Tr Peo Viet S ek, Eperant hand o calt

fupiund 4 h agine salt of the carbostyril .
deriva‘%i%‘“@ ethgépajb%%cel-vene?ﬁi%nBapFﬁ?m% geyivative (WO

i1ict Sl I el L1ent water- solubility.
e R B i AEE F e it 28 1y ahed gmve

has, keeapsosp! ei,edq, e present invention includes a
vari ety of ﬂg%bodiﬁgﬁgg as follows: 1. An anmine salt

WfIseLo8UReSHY M ihvedgidoyati ve formed from a carbostyri
derivative represented by the formula (1): /CHzCI H

COON KNG resdht 2hR@mheLei bstit ut ed
posi tion ofe?he si de chgﬁn}gaﬁa LF§E§%%n%iﬂﬁv%%t%&ﬁﬁ1°f a
3arhﬁdt§rpp8&§fgﬁ§tfﬁetfgbfé&Qﬁ%hy@Q tﬁ%“%§%é¥gf”f%§§§1a

def i ned above,
(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 ﬁpon 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):

/CHZTH COOH

B4 \ R

A o 0
o

N
H
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,
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1r 4 and an amne. 2. The amne salt of the
carbostyril derivative according to the above 1,
wherein said carbostyril derivative (1) is o
2- (4-chl or obenzoyl am no) - 3- (2- qui nol on- 4-yl ) propi oni ¢
acid. 5 3. The anmine salt of the carbostyril _
derivative according to the above 2, wherein said
amne is L-arginine. 4. The anm ne salt of the
carbostyril derivative according to the above 2,
wherein said amne is L-lysine. 5. The am ne salt of
the carbostyril derivative according 10 to the above
2 ein said amne is ethylenedianine. 6. The am ne
s%?%wgﬁ 7 @eCarbostyriI derivative ?ﬁcgrdlng tLOI;he
rein i d i ne is tris(hydroxymethyl)- .

%O\rggn%eh\gﬁg.ng?.s &%3‘1 e °§4 PSBVr%heC;%Ialr\A\ﬁjigtvlgﬁr |a|ccpgd1ng

' ' ccording .15 to the above 2, erein sai .
A e R e e naa 08, SRS s vetivhe (L) 1o

oo Pt IREL VBB SCCas Lia LS LS OS2

wher ei n sai e 1s diet

sal t ahet Beifar Dot W lth%eEE¥§%%¥§:§%}SC%fgiygl%&f#egég:gggging

above 2, wherein sai amne i's r

\y8€2 S ot RE;Ga yril. derivative
accordh ng 1o tha el 55 HnaRER L 1 FhikEhe]

' ut.i | ati.on, conprisin
The amne mote SURNRREE baEBbe LR AR P8P8 ing
aocahei Bgove BNwHenRief skhe .gbove d - 110,as the

S .
active ingredient. 25 12. A pharmaceutical formul ati on
eonpr Cengnin€ ayd1asbyr khe carbostyril derivative according

to the above 2, wherein said amine is ethylenediamine.

6. The amine salt of the carbostyril derivative according
td 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 monoethanolamine.

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

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

1l1. 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 carbostyril
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5 derivative represented by the above fornula (1) and
an am ne, which may be prepared in the formof an
aqueous solution by addi ng an aqueous sol vent when
used. 13. The pharnmaceutical formulation to be
prepared in a 5 preparation when used according to

t he above 12, wherein said carbostyril derivative (1)
is 2-(4-
chlorgbenzoylanino)-3-(2-quiﬁolon-4-y|)propionic aci d.
14. The pharmaceutical formulation to be prepared in a
preparation when used according. to the above 13,
wherein 10 said amine is L-arginine. 15. The
SAATREEYE I CEPTRSPRERAL Pon tR° bebprepde@uila a(l) and an
pre aration when used according to the above 13,

WREPEY n WGy DAY nRe i BTEPREERndn e Therm of an aqueous

I b, d 15
FPaata Bk 4 c@ﬁf’qﬁ?@d%tatgav%f’a@fxfeaﬁ—?@%iba%édi‘s
' d n
éﬁ:ﬁ ey el SF PR PO SR B e medferee un
Reepacation when. used 2ecgrding t9 A A28 13, wnerein

la(hydr gggﬁ% thanln Q%Q ve20 18‘%%h$n is 2 (4-

Rarmaceu ornulatlon 0 be prepa

eme@sagw&,%mﬁmw%d ﬁggmaf fh 10 a};f}g, %E%ﬁlclrﬁaud

wherel n sal ne Is noe

Rlar W@ﬁsutﬁh%%awﬁ{‘yéﬁ'@Brxﬁ&l?@ﬁ&e%r%ge V_gr%%ared in a
preparati on wnen used according to the abo )
pheperatide #AbS aokheaksodhethang! aManepfe 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
said amine is ethylenediamine.

17. The pharmaceutical formulation to be prepared in a
preparation when used acéording 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
said amine is monoethanolamine.

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

said amine is diethanolamine.
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20. The pharmaceutical formnmulation to be prepared in a
preparati on when used according to the above 13,
wherein said amine is diisopropanol anine. 21. The
pharmaceutical fornulation to be prepared in a b5
preparati on when used according to the above 13,
wherein said amne is neglum ne. The hal ogen at om of
group Rin the above formula (1) neans a fluorine,
chlorine, brom ne or iodine & om The am ne includes
an amno acid, a lower alkyl- 10 substituted am ne
whi ch may have a substituent selected fromthe group
roup and ami no group, an amno

nsi stin hydr ox
sggar %ang’hﬁﬁg‘a¥FRElgal'ﬁefaﬁ’F‘%Joa‘é’cﬂfﬁ FAclhgderrepadsdlsi tn a
L gr§€i9 sug ﬁlnlne ysi ne, L-histidine,
?gl m no-ar aiir /e, u§egnﬁ 805%{®9|F% theniabRivRe 13, wherein
- hyd 5 S|ne cana ani ne, | onbricine,
%S%a%gﬁ? njle B8 SR 9 G gi ni ne,
hyd Ianln a - butyric
ml o é(y l’r}]ag'%g{:%% u?yrl coﬁ% JtFeEKFynan%]o%Q prépared in a

EFEB¥£§QﬁQthﬁé& @gég 8%? %hﬁiba?ggﬁglépgggd13 wherein

sar cosli ne, y-am no-

gypgrgﬁhggqjgg@bﬁhﬂgneL 20 tryptophan, ibotenic acid
| athyrine, tricholomc acid, quisqualic acid,

| i natime, h &I gRINI QRR e Hogat RN and, & cl ser
The | ower mﬁgﬁ substltuteg gwﬁhé$M$h ‘X 5@5

ﬁ@&ﬁﬁIilﬁﬂﬂbriﬁbgckﬁ@o£fﬂgntﬂ?%mﬂ%%ugrcggélgg a Iﬂ

hydroxy 7 group and am no group i ncludés an a

substiddit eglinet hink1ddRs3 4T ah@hb 0Ly an%heflo‘?&al alkyl-
Cl1_6 al kyl groups which may

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, d-hydroxy-
lysine, canavanine, lombricine, homoarginine, yY-hydroxy-
homoarginine, y—hydroxy—L—arginihe, B-alanine, vy-~amino-
butyric acid, B-amino-isobutyric acid, y-amino-B-
methylenebutyric acid, creatine, rhodoic acid, sarcosine,
Y-amino-a-methylenebutyric acid, kynurenine, agritine, IL-
tryptophan, ibotenic acig, 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
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further have 1 to 3 substituents selected fromthe
group consisting of hydroxy group and am no group,
such as tris 5 (hydroxynethyl)am nomet hane,

et hyl enedi am ne, di et hanol - am ne, diisopropanol am ne,
triethanol am ne, triisopropanol - am ne,

hydr oxynet hyl am ne, (2-hydroxyethyl)am ne, 1-

hydr oxyet hyl am ne, 3-hydr oxypropyl am ne,

2, 3-di hydroxy- ethyl am ne, 4Zhydroxybutyl ami ne,

3, 4-di hydr oxybutyl am ne, 10 1, 1-dine

t hyl - 2- hydr oxyet hyl am ne, 5-hydroxypentyl am ne, 6-

h¥%£§xg$$ lan‘gﬁ%ﬁ%pﬁg%ﬂﬁgégah d@ﬁé%% éﬁ%ﬁﬂg&%ed with 1

% n oe tlta@m}ﬁm g}ﬁaﬁ’é:% %mgﬁgg%g {lﬁ?ﬂ}&ﬁ] I,%‘roups which may

n%éﬁ”%gfﬁbz T e L LR OB 05 o

§Urt

am

§ oI ROy A Ag. net T2 By e, exi
L A g 1) P .

Qh?ﬁ@yléﬁgégﬁrogbﬂEgQMk§@1r%ilé%ﬂ%ﬁﬁi%ﬁﬁh?? trlﬁfﬁprqpanol—

di pentyl am ne hexyl amne, N net N- et am ne,

B EAEY! - Ny i APNEAITRA am N TBT NY b= L ,
I\I—mst%yl S e l[}IS’(z hﬁbdr&l?/él%“ﬁ?ﬁ
ASxy AR heN ( 23R, 8081 Ahf8e, , 3-dihydroxy-
gaan1noethyl) ﬁ-(z hyg¥oxyé?%§%?gnlneeand t he ﬁi%é oY
Ehﬁymm SUgihydrekyBesyl dmineXamplie di ApaE sy ylamine,
(i.e., 25 N-nethyl-D glucam ne), D glucosam ne,
D; gad aedtasamoreydPoRye tRNOSIAH ) NS-h yAEASDENRYLlanine, 6-
kanosam ne, neosam ne C, N-nethyl- L-glucosam ne,
hydamt yhesgy laminani ¢ 2aethydtBehydm g ranylamieel i ke, 3, 4~

1-

trihydroxybutylamine, aminomethylamine, 1l-aminoethylamine,

3-aminopropylamine, 2,3-diaminocethylamine, 4-aminobutyl-

amine, 3,4-diaminobutylamine, 1,1—dimethyl;2—aminoethyl— )
amine, 5-aminopentylamine, 6-aminohexylamine, 2-methyl-3-
aminopropylamine, 2,3,4~triaminobutylamine, methylamine,
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 liket

The amino sugar includes, for example, meglumine (i.e.,

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



10

15

20

25

Preferably, the amno acid is a basic amno acid such
5 as L-arginine, L-lysine, and L-histidine; the |ower
al kyl - substituted am ne which nmay have a substituent
selected fromthe group consisting of hydroxy group
and am no group is tris(hydroxynethyl)am nonethane,
et hyl enedi am ne, nono- et hanol am ne, di et hanol am ne,
di i sopropanol anine, tri 10 et hanol am ne,
triisopropanol am ne and the Bike; and the am no sugar
is meglum ne, D-glucosam ne and the |ike. The am ne
salts of the carbostyril derivative can be prepared
by reacting the derivative with an appropriate am ne
f‘%‘nﬁ"?,ﬁl?"c%%l SYERSFBAT S ThRNQIAN 1R BSedapérei G Msmethyl-
.r_]chudesé for exaqg%e, al cohol s such as nethanol,
ef HancPSa™HHa i B¥p GRSt ReTYMES &6ifr astaeptaménan@nd
qg%hxkkgthyl ket one; water; and the like; or the
mxture thereof. The reaction is conpleted generally

& ratyre to. 150C, .preferabl room

y at .
?tengg?g% urrgéq%el ’a% t I2G€E, .af:éifl 29 Be %?%‘T” a?'ﬁ”rf'tﬂ fChY spch
97U A et ST A AR s
i j j I nt ' . t it
Caspelicyd eriyatnee, 1P fhe. Sacl Ol SO oo

y b ' eeociatlon of th
2cbfl tRe oﬁflglﬁape ﬁ@orgl%ﬁ%tggtol}g&ytagggﬂ’/S?chgﬁﬁt 308 £ Jlrio ggfroup

carbostyrrl Ivative. am ne sa

B tGaLhASE Yo & \mddl ) M AL WEmBRY 2 DE, TQH{'%gel{a . diitatr%rgn;égurmc’o%o—

of.preparlng the adqueous preparation .
afhBRo1 ftha3N AQUEONSHSOtON oéiiéctbero%l%{hg(?;%n)ﬂ:lbl, tri-
a

derivative without the isolating as sa
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 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

dissociation of the carbostyril derivative.
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5 The conpounds of the present invention exhibit
antiulcer activities, activities for increasing
endogeni c- prostaglandin E2, extinction or inhibition
of active oxygen, inhibition of IL-8 production,

i nhi bition of granulocyte activation, inhibition of
expression of granul ocyte 10 adhesion factor, and the
i ke, and are useful as an antiulcer drug, an agent
for treating gastritis, a dr8g having efficacy
derived from prostagl andin E2, such as an agent for
preventing and treating ul cer, an antioxidant, an

agent _f or rev pro ctln or treating an acute

or 15VRHirc § 8? dPge 8 C%ﬁﬁ?§?¥ﬁkﬂliﬁr%ﬂ%§Qve
are useful |npr Vi t.he bi atihility of an
RAYi 17% £Prm8$g g an dfﬁﬁ%l o aJp Qiﬁinﬁesgg?. aqueous

Furthernnre t he conpoun i nvention ar

ggp%%faa{f R Rgr a8 PRy eﬁt H%g CthR TAISPE Hytution of

papt Ley &ﬁ{ﬂlﬁgﬁe&g@% PR Wl InE s P ALY sane,

I Seas i mted

i an % 5;%3&{ tosbeis ﬁHa;:h ;?rs?ée{hfg a tort, on, exhibit

kerat05|s aslis, etc oprc erna

Eﬁﬂié‘féer dgs tﬁogtiégefoguiﬁ)& E}f'esh%sg%%lc—

%?Ulef % a
which are roni c |n annatory di seases su

£05 9Pk &1 4 BUMRLOI gxt?ﬁc@n‘ﬁ% &Y G hURYSion o clTblveI .oxggen,

erthenatosus(SLE) Behchet' s di sease and t

iRh el or ¥zl ifves ¢r30Rsesoflch idsnhepat, | to'fs ﬁzanulocyte
hepatitis C, al coholic hepatltls drug-i nduced

attevgifon hepafhinscind tHe | ickgreksibanmateor Ygfa%ﬁﬂlocyte
di seases such as nephritis, glonerulonephritis and

hhieesidie; flarftbammeimdy tha espkeat oipd diag@asgserSUCHAS an
bronchitis and the |ike;

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 inflammatory disease. Additionally, they are
useful for improving the biocompatibility of an artificial
organ and an artificial blood vessel. Furthermore, the
compounds of the invention are especially wuseful for
preventing the relapse of peptic ulcer and inflammation.
The inflammatory diseases include, but not 1limited
thereto, inflammatory dermatoses, such as inflammatory
keratosis (psoriasis, etc.) , atopic dermatitis, contact
dermatitis and the 1like; autoimmune diseases which are
chronic inflammatory diseases such as chronic rheumatoid,

systemic lupus erthematosus(SLE), Behchet's disease and the
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stomatitis; laryngitis; vocal cord inflammuation; voice

di sorder; inflammuation due to using an artificia

organ and an artificial blood vessel; disorder of

gastrointestinal tract nucosa and di sorder of

i ntestinal nucosa due to 10 nonsteroida

antiinflammatory drug; and the like. As to the

di sorder of intestinal nucosa, cryptogenic sinple

primary intestine ulcer, nondpecific colonic ulcer,

ul cerative colitis due to nonspecific inflammtion,

Crohn's disease and the |ike are exenplified, and

additinally 15 disorders due to infection, o

CAKEF ovis t@irgeakiever coipagees distehseas r d¢patibhs, B,

%&u s.and the like; etc. are  also exenplified. ,
E%itilsha 1§, eREckBhbDURGRasitiRe |FRATHNGCREV eallergic
ona%o tatin-rel ease inhibiting effects, antidiabetic

%698 %gan?n%r@a% LK8hi bR ARRRTFIEE thehahd It Reap ek eSUHY as

are . useful as a somatostati.n-rel ease inhjibitor, an

RREPHPRbEL | B LoBPAY. CATRISF AT 3RS A YUY, ERTiHmmatory

basis_of the urease inhibitin ffects, .the onpounds

SRR st Rt R oare LA Ror SrOvONEifg 2 DS Likes

t Lng. the di seases which npy be caused by the 11 |

esﬁﬁg[%{éggﬁ‘s%t o](fja]i}ﬁeql%rl Sésev%%%‘?vi?%/rcgy lt"‘%ce’af“%‘#é%%’e ofoice

' ba ' t producti on of ni.a, and

B e S Lt I D e ane PG e ana
eaf,l . di_sor trig. ich .be ..

S o B TRl S e R SRR 8 B TRur e

gfgﬁlslitnpaar/%%%ag gﬁ‘gdiéiis%rf@lelry'ofhe_an:%gQQHQ?S R H3€d 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
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treating hyperammnem a and the di seases associ ated

with hype rammnem a by depressing the production of
ammonia in an intestinal tract, for exanple, they nay
be used for 10 preventing and treatlng hepati c
encephal opat hi es which are caused fromliver diseases
such as hepatitis, liver <cirrhosis and the |ike;
neuropsychiatric disorders; abnormality in

el ectroencephal ogram and fl &pping trenor. The

conpounds of the invention also have an increasing 15
effect of goblet cell in eye, an increasing effect of
mucus in eye, a facilitating effect of proliferation
SROERTFRRNt ~ 8pi t et | AFe@aR| S iy t A%r A% |h’&?"é%ﬁs§%g°f
effe fluid, and thus be useful as
HPE@O?%rgaFF%ﬁi?n@nﬁr§h8y8roﬁuﬁtl°%rg?eﬁngQﬁﬂroﬁﬁd thus
nce, the 20 conpo nds of tq% invention may increas

sp?&w&&ﬁ 0 BEY i HOB cr e 1 e deiieating

é;fﬁés%oat%%%a:ﬁééog%eo LB e
d

Fﬁéﬁé‘?‘ﬁ B ST RerSadl npY ot S o andtt hwor

%&ﬁlﬁ.@&géﬁ{]}fgs @nedré‘cgu S r?n%g) eV ]:‘g‘n rovr;]Llng and

urt conmpounds o the I nvention are n

‘E§8£’c‘lng f \%F%&%%:‘?&u% SYRgIr ‘Eg@y‘l{ls@a‘é\é@”%s]s%'@%?t@d with

syndr one may | ndi cate eye syndrone

Al sor dafdiln @S 1By d§uGre O PraY. %f&@;ﬂw o r%@r&érﬁga in

vari ous opht hal nopathies 5 mhl are 1 ndi cated

sgcaondaky idh3ease @ dfdr e¥RaMble PYthbe &%@uqsé OBseé for
gobl et cells and the amount of mucus. Eyebal

phEesherthdyarth yr Qe idige h%@)a‘ﬁié)’eh@epﬁalébéﬂkﬁﬂes which are

caused from liver diseases such as hepatitis, liver
cirrhosis and the like; neuropsychiatric disorders:;
abn.ormality 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

fluid and thus are useful as a drug for treating dry eye.
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Thus, the conmpounds of the invention are al so useful

as a drug for curing eye wound, especially cornea

epi thelium 10 wound, or an intraocul ar perfusing and

washi ng agents used in ophthal nol ogi cal operations

(cataract, vitreous body, glaucoma), since the

conpounds have the effect for accelerating the

proliferation of corneal epithelial cells. The

phar maceuti cal conposition oft2t he conpound of the 15

present i nvention can be prepared into various forns

common pharmaceutical preparations by fornul ating

mne _salt of carbostyri| derivative as the )

ghélﬁtssrf g e FBROIRIPhE T phBe et ICRI 2F8r FRF aeh bhdrserul
esent {nvention are especially preferred to

aquegﬁgeﬁfaﬁ} 3?ﬂﬁ?%ﬁ|BESSEBV%%%TF%hPﬁQﬂeﬁ%WQﬁ%?e which

c,sol.utions, sol uti ons ene

h
AR a‘nspfyen5§§3ra%psbuaxemaﬁsFrah. 0 = drus
d_th d al | ud
?%%52% st Sl pEeaReenc i o ﬁa#ﬁ?%i&oriathws
d nul es
e Bufdiada Sneb SRR YL i :

wkeche1§edzle@l&9usiau§ gpéyté@ﬂso daerga;f&t' Ogm{ o% MuCUS .

pfesent invention ca prepare ddi 1y e i

$9bbaois S@E@Q@é&'rb gl?'i/' VAl ve.d i o @Qs AeEOoYR ured.
d He

sol vent such as physi ol ogi cal i ne an

rhke, #he eo @ﬁr‘f@é:eé‘f'ﬂ?é {.ordndiati s ta e peepared o

in the formof a preparation when use conpri sing
titegCFoRoHutiny derivaidye asgkdiha 13m éB%né¥¥7 the ium

prepared by addi ng an aqueous solvent when use
tibenepyot hen amh sl tarOfper fusing 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 invehtion
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 1like, and also including other
conventional forms of pharmaceutical formulations, such as

tablets, pills, powders, emulsions, granules, capsules,

suppositories, aerosols, syrups and the like.
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carbostyril derivative is fornmed in the preparation.

10 In preparing the pharnmaceutical fornul ations of the
present invention, conventional additives or

exci pients, such as a filler, an expander, a binder,

a hunectant, a disintegrator, a surface activating
agent, a lubricant, a flavor, a perfune, a sweetener,

a coloring agent, nay be 15 al so used. Further,

sustai ned rel ease preparationsg can also be prepared

by incorporating a suitable resin and the 1ike. The
formul ati ons of the present invention for treating

opht hal nopat hi es are especially preferred to form a .
phar ndééut i2garopf epae bt iom applereakltéon. f of 26he present
opht hal nol ogi cal purpose, such as an ophthalmc
SOIRAGRT  GAP oBRt MARaEedi hyrenddand tiie | akine salt of
dependi ng.on the synptons to be applied. In case of
pﬁaéi?é‘rﬁtﬁgltlhéiqﬁvé‘étlﬁfénslfbﬁotﬁé RFERONS Foleent osuch as

they are 8re§ared_in the formof a solution, an 25
éfﬁ(ﬁeﬁ’on RYSQIRGIGALi onSahike gerd@dal | e heyl idres The

S eriIizeg.14 nd preferably made isotonic to the
F2cRYF 1 ERk % 108f FOri® RrIRA%eh igothei 6prmapt a

3ﬁyl%&%nior a %#%Pensiog, any diJuents which are _

FEPF2h88H i it s MEFd cafCBRELSIGH i edhef or carbostyril

.. sol yents, such.as water, ethyl alcohol, 5
S%%E%?%‘e’ggﬁégoﬁa%da%‘hﬁﬂ i k&% RS%eaPYFPPADhBYs adidRy an

e R R R S W
SRR oAbl Sotlogol Y gng cent Lo
sodi U‘ThcEHIQ%X“%Bh)@heC%ﬂaLPn%%%Utical formulations of the
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 ophthalmopathies are especially preferred to form
a pharmaceutical preparation applicable - for
ophthalmological purpose, such as an ophthalmic solution,
an ophthalmic ointment and the 1like, 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
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10 hydroxypropyl nethyl cellul ose and the like. In the
case of preparing an injection solution isotonic to

the blood, a sufficient anpbunt of sodium chloride,

gl ucose, D-mannitol or the Iike may be contai ned
therein. Additionally, conventional dissolving

adj uvants such as Pol ysorbate 80 15 and the |ike;
bufferi ng agents such as citric acid, sodium citrate,
phosphoric acid, lactic acidiand the Iike; soothing
agents such as glycerin and the like; and so on nay

be al so be contained therein. Further, when necessary,
col oring agents, preservatives, flavors, perfunes, 20
sngaresiegabdiydmefe $kionist or tivedbépaes nigr e purpose
contained therein. The pharnaceutical preparations
appifreabne £vEo 8plPRREEPROgRRaLIPUFpOBeOrsEcFumPension,
opht hal m ¢ sol utions, ophthalmc ointnents and the
prXedijpenps epht el Pﬁezwlaeébr 4866 W thhie field can be
conventi onal nethod usi ng usual 15 vehicles

S| L84 Sty EHESP L G SR SRITS FUF RoBRt Al o GRfrosl alcohol,

ose. Thus, they _ ar repared by m.xing the active
PROPELR i SWTEH SErtabRe Bade: nas%%qrawl(ssxf’cqwt%ch as
ture bj ected to steri.l ng treatne
exi B0 Jeatﬁeﬁ JOBREEREN iy oBRLKATH C S nitEeary?
nve sion t i nt nent , base
”i ther ThkS b.?ﬁ%%%efwegsggegagpmfe G Y acie
Qépgqgfba.e andg%y ne %@aﬁgﬁggng# yff%&] suspendlng

yplcal f esF Yase
I R e o i

ﬂ§ﬁ9$§§ﬂgdbylmethyl 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. Additionally,
conventional dissolving adjuvants such as Polysorbate 80
and the like; buffering égents such as citric acid, sodium
citrate, phosphoric acid, lactic acid and the 1like;
soothing agents such as glycerin and the like; and so on
may be also be contained therein. Further, when necessary,
coioring 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 1like, are prepared in

accordance with a conventional method by wusing usual
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solutions, sterilized distilled water can be enpl oyed
as typical diluting agent. Further, if necessary, a
di ssol ving additive, a buffering agent, an

anti oxi dant, -an antiseptic agent, an isotonic agent,
a pHcontrolling agent 15 and the |ike can be

formul ated with a pharmaceutical preparation
appl i cabl e for ophthal nol ogi cal purpose. As to the
di ssol ving addi tives, sodiunig&arboxynethyl cell ul ose;

‘pol yoxyet hyl enegl ycol ethers, such as pol yoxyet hyl ene

| auryl ether, polyoxyethylene ol eyl ether and the

l'i ke; 20 pol yet hyl ene col her fatty acid esters,

geth%\%S pot Jet g éﬂ@ngﬂ%céFCﬁﬁ 8Phsr 0%, opbtyakiniasisal
ycol nonool eate and the |ike; polyoxyethyl ene

QBFBPf%n nﬁ%&PsdaEP%YearﬁomﬁﬁPﬁéﬁﬁyﬂ§hemﬁéf%% 5E?daCtlve

esters,and the like can _ be exenpllfl ed. As to th

BOPFELFRE At SudbaPh %Sepﬁ‘l?stﬁ’r'altaé Sd0dERRR HoRR GarruTe
eSSk Pl R DR RSBt DS, e
e T

e e ““%g%z.u ingpent
A LT P R 18 e o

Q FQSQQMtaUQé t %8%%3%”@#%&?%@%oﬁkd%hepgnﬁgﬁ ¢g21als,

oride phen cury sa I merosa

@'1'199@oﬁetﬁiwar%ﬁ@n'edlanBQPﬂl PRL ghey ﬁlpaf % 'an'ae the

can be exenplified. As to | sot oni ¢ agent
chker g8, val Wkese1i Br&@NNI $0l 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 isotonic agent, a pH-controlling agent
and the 1like 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 1like;
polyethylene glycol higher fatty acid esters, such as
polyethylene glycol monolaurate, polyethylene glycol
monooleate and the 1like; polyoxyethylene sorbitan mono-
laurate; polyoxyethylene fatty acid esters and the like can
be exemplified. As to the buffering agent, sodium

phosphate, sodium hydrogen phosphate, potassium hydrogen
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glycerin and the like can be exenplified. As to the
pH control ling agent, sodi um hydroxi de, hydrochloric
acid and the |ike can be exenplified. 15 For the
pur pose of preparing tablets, any known ingredients
which are used widely in this field can be applied,
for exanple, excipients such as |actose, white sugar,
sodi um chl ori de, glucose, urea, starch, calcium
carbonate, kaolin, crystallirescellulose, silicic acid
and 20 the |ike; binders such as water, ethanol,
propanol sinple syrup, glucose solution, starch
ut|o gel atin sol ution, carboxynethyl cel | ul ose,
sq% %WE€¥EHle9QHﬂ'o§@d1uﬂobagstan1phDSphahe;d, sodium
pol V|n yr %olldone and the like; disintegrators
suc ’dr$ SFarih, EodiumsaPdiRat Barbrptre,25 agender , acid,
qm{anéﬁgmer sodi um hydrogen carbonate, 17
c Ci U ST Bt & aﬂBPﬁS?QE?H?Iéﬁédsoﬁgﬁtﬁm §httaymaded cand

r sodi um | aur | fate, npnogl ycerides of
??%gﬁﬁéﬁ gg?dgws?ﬁﬁaé% ﬁJ§8tos%SaE% e antdexidant, sodium
di,si ra inhibitors such as white sugar,
st eé?%%g c%cao YBut PETOSS %Vﬁ?ogéﬁgﬂéﬁ ofdzAger hesulfite,
| d KB umal ccel rat.ars such as quaternary
arrrmrﬂflmum&ggdsgedl%t i unt' a%rkilllc sBFtdt ethdthRe Likkecan be

huyzol ARt sy Such as, gl yger| Hm%{a@égg %ggmt: Eecgéﬁf@mqa@ol

adsor bents such as starch,

eRhlzah @ahi sk | &f d e 1ike; Iubrlcants such
asnfo refined %?%;%%gtggﬁgg %éﬁl & SO Tigsy | phepyipercury

ﬁﬁgﬁeﬁecﬁﬁiﬁﬁfféyﬂ{ﬁgngb|etéécgﬂq%énﬁ%LkgfeEFfﬁthﬂ¥aben'
boopyDbacaEN 6@ 1ike 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,
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tabl ets, for exanple, sugar-coated tablets, gelatin
film coated tablets, enteric filmcoated tablets,
filmcoated 15 tablets, or in the form of
doubl e-l ayers tablets and nultiple-layers tablets.
For the purpose of preparing pills, any known

i ngredients which are wdely used in this field can be
applied, for exanple, excipients such as gl ucose,

| act ose, 20 starch, cacao but¥er, hydrogenated
vegetable oils, kaolin, talc and the like; binders
such as arabic gum powder, tragacanth gum powder,
gelatln et hanol and the |ike; and disjntegrators

GefitHE |<a?ﬁ faaaﬂ-yaﬁxaevh@qweseahlﬁén fatty acid

F th
§u§m§§r {65 é&mo%‘l&?}puﬁrﬁﬁ%sﬁ. ngrﬂﬁm%e%ﬁ:y'g%m gfe stearic
| field 1 | f
Eefe) o S¥55ebe I%ﬁs's’% yebes, Bha la‘ﬁ%li& SIR At ton
f h | cohol
éhﬁgggbﬁf%es%%éz %ﬁycg$1§gsaéﬁg”?hgt? ln’ ﬁaﬁgo butter,

g%ﬁé@éj% oSJ1 oF r Qﬁg ?1]@& £ liass%arlotX.er ggagfda%tgars %uch

ize or suspensi on,

tage&%h@ei)ﬁgﬁfl%nlﬁrgg rb%g%ddggdlgﬁrlggfyg%/\ﬁgélece and the

preparing t suUspensi ons

Whikeh igebsadt W gﬁlc}ﬁ iy th] %eﬁt' £l dscan-be, ﬁ@plthgd’llke,

for exanple above- nentlone uents for t

Bk8ebERRS Q@ﬁhbea§XQﬂﬁh%%!edla@@@é@roﬂgbléﬁts ﬂéktonlte,
which are used widely in this field can be appl i ed

tcanloeaanpls@h@h&o&e&hucarn@ca&t@n§lﬁ@ch1@5::&&9:@1;425@8%1 as
the like; liquefied gas-propellants such as flon 12

apdihbe |tdke:, ardaeeapressed gassr OBS!rlLé‘nt§c§dJCtbcﬁ§ier,
ni trogen, carbon
polyethylene glycols and the like. Further, when necessary,

the tablets can be prepared in the form of common coated
tablets, for example, sugar-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 pﬁrpose of preparing suppositories,

any known ingredients which are widely used in this field
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di oxi de and the |i ke can be exenplified. The aerosols
may 15 include conventional dissolving adjuvants,
buffering agents and the Iike, further when
necessary, coloring agents, preservatives, flavors,
perfunmes, sweeteners and the |ike. The anount of the
am ne salt of the carbostyril derivative of the
present invention to be contained in the 20
formulation is not specifical8y restricted and it can
suitably be selected froma w de range, and generally
1to 70 % preferably 5 to 50 % by wei ght of the

For especi al

ShE! S SO o, et el L B S s, cacas
GEDLLE TRLAgos pUCRESe b 25 ATRHDC Lp Tl
08, 0L, RO o0 0% 8 (05, SOl SIS o
ohar el B SBPLSLLRT, I e UL At 1 By o o
Beepstcldeny 0 o, SLBELLERL, LG, Ul e
iegossasas gibe B LohbogEob oM oLl 53 Bl oune

b 54.0fn 1 CRA; Al Oen B ILANL A5 B SRALALLON A SXT YR, ¢

preparation 10 ‘and capsules are orally admmnis

Aleld] &4t i appheRar afé)f’rb}iénﬂl%t,r%Sgg%é%tioned diluents
adm ni stered alone or in conbination wth a

E6AVeRki Oglecdi¥hbi &n S ULLOR, BUEN AS %_ng' YS3R1lants
solution, an am no acid solution and the [|ike.

wadeh | epal igedWngBeD@CaBS s IR 64 1 88 applied, for
preparation is
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 1like, 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 1s 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 applicable for ophthalmological purpose, the

amount is generally 0.005 to 5 %, preferably 0.01 to 3 % by
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15 adnministered alone intranuscularly, intradermally,
subcut aneously or intraperitoneally. Suppositories are
endorectal |y admi nistered. The present pharmaceutica
preparations applicable for ophthal nol ogi cal purpose
may be adm nistered by a method simlar to those of
conventional 20 preparations, for exanple, ophthalmc
ointments are admnistered on eyes. Ophthalmc
solutions are admnistered BY a nethod simlar to
those of conventional preparations, for exanple, 1 to
2 drops of an ophthalmc solution is dropped in eyes

froma suitable eye drop 25 container, or an
dﬁﬁ%’% m softR i o e RARiioRer ed iMe®d ey pythe

.of, rayi devi ce. Dos f the agent of the
gparscg%lgﬂf%ffﬁsré%: g% rfgfi/}:l ggpe%iﬁsltac%&lgv sréef%&lg:&e&epé"ﬁﬂlisng the
. ) ;
e BT Re ki SUTTRAERAN 0P scHY 5 iy oPAgRnIStered by

A wel | h It f di es of
FRetseRly: %éaﬁ%sefnZfda%ae%dfl%éegggﬁ;"orﬁfES imem oreach
bl [ .10, 50 . 0
RSHERR SR b m BaPs e TP A i e anc
: f [ [ di_ent. .may_ be..
ke, 100RiTone! LRS BT 48, L0 S R Douggences o
RBRr Mgeybh cal prp%qar%&ame,ﬁp@m@@;,ep%%%m 2 liquid

opht hal nol ogi cal purpose,” such as an ‘ophth

Peli-aBi Bk, an Lphihabon i G nt %@E?r§‘£fo%1agmf%i fgsxﬁlgfision

wthin a range of 1 to 15 tines, efera

pireparatdey, bo JheuaRirNe RS tebncardbosini | preparation
derivative of the

and 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
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present invention have a superior water solubility,
and are wuseful for the preparation in the formof a
solution such as injections, ophthal m c sol utions,
oral solutions, enemas, gargles, ear drops, nasa
drops,. external liquid 20 preparations and the |iKke.
Especially, they have sone advantages such as being
easy to keep the uniformty of content; not necessary
to control the particle disgfibution; not necessary
to add the suspendi ng agent, dispersing agent and the
like; easy to carry out the 25 termnal sterilization

by steamor the sterilization by 21 filtration; etc.
&ﬁf&stmﬁsuf?leo%é?slslpé”éybﬁgr%%dé{ﬁ| cal products can be

repared i ndustr |y and easi | Especi al
?hepo ﬂ?%%ﬁngg bFu?%Sﬁg ng ¥ﬁ§|H%ﬁ§ﬁ?lgﬁnW§9§l°%oﬁé¥ be
dvant f.or .exa f to need the conplicated 5
P AP per ol an it o iRt $¥Epar athn, B gooa For

e e et %ﬁ%&%ﬁ%ﬁd irodiR ?ﬁgﬁ?ﬁw @ e

fi b h
?ﬁ?eéghgkn%gng&){:fon§pecé ! C %lﬁ) %t%é pﬁ%\\r’\’a teyutq{] iseases

| owm ng exa examﬂ

%e %ataac&qeared har ra%a)%' g@;g EARCLIGIRA! %r é%xea%veen%m

~chl'orobenzoyl ani*no urnd n 4 yI)proplon

d 8
ﬁﬁ{r _bg%%%%%%ggzgéﬁkgan@ngsaget{%g@@ Igé/lg’g §fgbc9<§y weight/day

63 QHbneEQBoﬁtyfipr&%¥f¥Hﬂiv%CWQ&(10E%uqm%E)1%”%0 1%%Ogmg
L- argi ni ne . O nL of ethano
6€f|%h@d 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
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for 30 mnutes. To the m xture was added 20 nL of
water, and the reflux was continued, then the
reacti on product was tenporarily conpletely
di ssol ved. After that, precipitates 20 appeared under
the reflux. After stopped the heating, the reaction
m xture was cooled to roomtenperature, and further
cooled in ice-water. The precipitates were taken by
filtration through a Nutsche2fiunnel, washed with
et hanol on the Nutsche funnel, and dried with a
bl ower at 50C for 25 20 hours to give 5.38 g of

| or obenzoyl am po) - 3- (

%dIEEthOH'yI?b?opl%ﬁﬁ(:?ﬂﬁﬁthQFglﬁ@ﬁér§§ItPP95@GCGUtlcal
Nt B Sl PR, B,
?sg&c&iﬁgyé}t%eig%hglwr)lc( -];lal&gg&ipﬁ aa ?Be lgvexgtiorv)have
%E?é)?dééﬁ? éggL garJe%a%pﬁ%;?gqg.§E§l %%{prédcogpl;cated
% (ilgﬁ%or%gnzo% am nofu§p?1§81qoun nQER2E2TEPBE opthi FO°4

%%'eQJ.nh?li/ﬁ'lpsee dh AsS 9882”1%% of 1.94 g of

or obenzoyl am no

(B%sguhﬁﬁtofoﬁ YARRYTRRI B Cr %'M@W') and 0.84 g

of L-lysine (5.76 mml) in et nm.) was
rzgf luxgd f QYrekend0 MRS onlTo ig m yLur eeké%%lﬁgged more

nmL of water, and the reflux was continu

sheckeagil pp Ky(ﬂﬂéﬂWawaéf Eﬁ%ﬂ&éﬂfﬂ@&d& exahpeds, AllSlpies
that, precipitates appeared
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) in 200 mL of ethanol was.refluxed
for 30 minutes. To the mixture was added 20 mlL 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-
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under the reflux. After stopped the heating, the
reaction mxture was cooled to roomtenperature and
further cooled 20 in ice-water. The precipitates were
taken by filtration through a Nutsche funnel, washed
with ethanol on the Nutsche funnel, and dried with a
bl ower at 60C over night to give 1.46 g of
2- (4-chl or obenzoyl am no) - 3- ( 2- qui nol on-4- yl ) propionic
acidL-lysine salt as a white22rystal (54% 25 yield).
23 1H NWR (DNSC>d6) S =118 - 1.80 (6H, n), 2.74
(2H, br.d, = 6.7 Hz), 3.08 (1H, br.dd, J = 13 6
3.29 (1H, br.t, J =5.8 Hz), 3.43 -

@fHﬂHﬁ%P‘%WQP( PRIOB Cqagid JL‘aI99n8ne8561t3(%5%—|zioleld as

1H 18 (1H, dd, J 8.1, 5 7. 5 H) , 7.31
(31?41“1(1 ﬁt'f‘lg Hz) '7.45 (1H, dd J = 7. 9, 7.5

)l (e O 17,935 M) oo éﬁi@‘répmm" SEiNC
57! c%ﬂofé%g‘%%i Phi By - §:£3- {noPb- 3:30) §Epi o1 c7

88 glgfﬂhé)2 h%% pﬁgeniogfaﬁg%g Qﬁﬂ » agsgﬁﬁ5|gg %
@22quwne'g9 o~ YLIBT OPONC gelde(. 49 Mol ), andy0. 48 5 -

enedlan1ne ( mol’ )

gt hapg| , W6 I QM Uéedgfofs?@;m nutges, gﬁﬁe yas; added
theret% by each & 16 M portlon until the g%act?bﬂﬂ 8.2
prpduct was di ssolved. The reaction product was

conpl etely dissolved when 35 niL of water in total was

aqgggleﬁgter the heating was stopped, the m xture was
cooled t

0 roomtenperature, and then the
2-(4-chlorobenzoylamino)~3~-(2-quinolon-4-yl)propionic acid-

‘L-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 coocled 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 60°C 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%

yield) .
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crystals were precipitated. After the reaction m xture
was 20 further cooled in ice-water, the precipitated
crystals were taken by filtration through a Nutsche
funnel, and dried wth a blower at 60C to give 1.92 ¢
2-(4- chl orobenzoyl am no) - 3- ( 2- qui nol on-4-yl ) propi oni c
acid-1/2 ethylenediamne salt (89%yield) as a white
crystal. 25 (B): A suspension of 2.00 g of
2- (4-chl or obenzoyl am no) -3 243
(2=qui nol on-4-yl)propionic acid (5.39 nmmol), 0.40 nL
of et hyl enediam ne (5.98 mmol) in 100 nL of ethano
refluxed for 30 minutes. Water was added thereto
b§I€%@h BMS@trdpbord it -4t il 1t Be fehctilon pridducH, was.d, J
dIS +ved The 5 reaction_ product was conpletely
VEB#H mhén® %5(h¥!o?r tef Tnldotal dwhsHadded, 29 (1H,
The the heatjng was stopped and the m xture was
1r1%fth6 Po@nﬁ%g vt ur 8, SBut 1Bnym) crd <48l Haebe . dad, J
or e @lt QFd So the sol vent was renoved off under a
re ucédigrés§hﬁeHzf0 hé4r ddfdug) wad- BdéeH 50940 Fi=08 -1,

d fl f
ol it ontardteotr o8 Fo7r BoF erpef t GH: Hhe 7 = 7.5,
I l's t
e ER P anfe) PR Foh T B L bibuckitt dg0¢ Cobs ),

gﬂh?égar g(bgﬁzoylogm n%di 5202 Buf APRR- Y8/ Ydsr dpiofli @ He)

aGiGmntk2s 15 ethylenedlan1ne salt (91%yield) as a
thT%LtTystal "H NVR (DVMBO-d6) b = 2.87 (2H, s), 3.11

Q1H4 thggobénzayigyf%qi 87(§E%Flé%f%%5 ?ﬂ)%ﬁoggynlg agid-
(hHQ @@h{ﬂeﬁéé&éﬁlne %aH{) .30 (1H . d, = 7.5 Hz)

FE

(A) A suspension of 2. OO g of ; (4d-chlorobenzoylamino) -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-chlorobenzoylamino) -3~
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20 7.52 (2H, d, J = 8.5 Hz) , 7.80 (2H, d, J = 8.5
), 7.93 (1H, d, J = 7.6 Hz), 8.40 ppm (1H, d, J =
.0 Hz). Exanple 4
2- (4-chl or obenzoyl am no) - 3- (2- qui nol on- 4-yl ) propi oni c
acid- tris(hydroxynet hyl)am nonet hane salt 25 A
suspensi on of 2.00 g of 2-(4-chlorobenzoyl am no)-3 25
(2-qui nol on-4-yl)propionic acid (5.39 nol) and 0.72 ¢
of tris(hydroxynethyl)am nogethane (5.94 mol) in 100
m of ethanol was refluxed for 30 m nutes. Water was
added thereto by each 5 - 10 nL portion until the
reaction 5 product was di ssolved. The reaction product
véés'qeaﬁﬁﬂ-@%eﬂ WilHrepdrpéd vards 465 ndS ofm@dt er 940t orlal of
W%ipﬁ dded, Then, the heating was_stopped and the
FRSGAAMRR 308 rBR) t dRpet &P urdh afd f@Fh?ﬁﬁl was

ce-water, but any crystals were no

et e Smiiien - e Y vt Araedr ShrEREY do crach S
d d d To th id dd d

f“{ih}rna R R DL L S (O L, ik Kﬁioses@a & e
d To th f

SRAUEIEPLERAEE 03 (MRS Ty 33050 i s Ot ot

ratu The resul t |ng eci pi,t ates wvere
sepa?at%éd tg’tafl "t rsat‘_ilééiﬁE 15 tﬁ]lr odgﬁC I NREERS f{RTheitopped

%5%4 kkf Ed}e %49“@5 9%168g r%gmgté%E% ?yg?bppgﬁigny

obenzoyl am no nol

AL

u e d e 0 e e (<] S
Eﬂfﬁ BE& gd ’jJ é@céﬂ d;;li%s]s 'i%)t Téf)zg Af §OHhe Shas Jidfta 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 (1H, br.dd, J = 13.9, 3.5 Hz), 4.50 -
4.57. (1H, m), 6.41 (1H, s), 7.20 (1H, dd, T = 8.0, 7.6 Hz),
7.30 (1H, 4, J = 7.5 Hz), 7.48 (lH, dd, J = 8.0, 7.5 Hz),
7.52 (2H, 4, J = 8.5 Hz), 7.80 (2H, d, J = 8.5 Hz), 7.93
(lH, d, J = 7.6 Hz), 8.40 ppm (1H, d, 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—
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4.56 (1H, m, 6.41 (1H, s), 7.21 (1H, dd, J = 8.1, 7.7
Hz), 7.31 (1H d, J = 7.5 Hz), 7.45 (1H, dd, J = 8.1,
5 Hz), 7.51 (2H, d, J =8.5 Hz), 7.81 (2H, d, J =
S Hz), 7.94 (1H, d, J = 7.7 Hz), 8.38 ppm (1H, d, J

3 Hz). 25 Exanple 5 26

4- chl or obenzoyl ami no) - 3- (2- qui nol on-4-yl ) propi oric

cid diethanol amne salt A suspension of 2.00 g of

2- (4-chl or obenzoyl am no) - 3- (Z5 qui nol on-4-yl ) propionic

acid (5.39 mmol) and 0.62 g of 5 diethanolanine (5.90

mml) in 100 mL of ethanol was refluxed for 30

m nutes. The reaction product was conpletely

df £ 5B ofi-E npbit PERRA TG e Erd Fhel?, mied) r?éaiumgmva@ of
d and the m xture was cooled to room

twﬁ% PEYRRERY LY AMGIoNSSSees Wit94 KAt e 1RE MWL of

re ul ting grem pitates were_separated by filtration
ib"ﬁb% S

s
8.
= 8.
2-(
aci

NUTSCRBXEANAAT, ARd TPUEESwi t hWatBFovas apdded
cﬁ? orre gb?é’o?lag?n go} 1’og(zméui hBFB}PrBf y’FI}tibr opit®ni geaction
LR DAL AR S8 L ahio el LBl ) 2% “@{,}aesj conglqteLy
b'?'ﬁssc?g’v]e% Wby él%rénlg dﬁ_é\’_te:]irséfi(tﬁ_‘:alt aJs Saqfed +iz) Then,
0 8t S b e

f]e(rat%ré %ndz ?E}gtﬁ%g 5%303%5"( ﬁEth] 15e w%t%r ut any
%Aﬂsmm Wwhie dot) gFeBifitZled. 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 mlL 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 NMR (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 (1H, dd, J = 8.1, 7.7 Hz),
7.31 (14, 4, § = 7.5 Hz), 7.45 (1H, dd, J = 8.1, 7.5 Hz),
7.51 (2H, d, J = 8.5 Hz), 7.81 (2H, d, J = 8.5 Hz), 7.94
(lH, d, d = 7.7 Hz), 8.38 ppm (1H, 4, J = 8.3 Hz).

Example 5
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Exanpl e 6

2- (4-chl or obenzoyl am no) - 3- ( 2- qui nol on- 4-yl ) propi oni ¢

acid diisopropanol am ne salt 25 A suspension of 2.00

g of 2-(4-chl orobenzoyl am no)-3 27

(2-qui nol on-4-yl)propionic acid (5.39 nmol) and 0.79 g

of diisopropanolamne (5.93 mmol) in 100 nL of

et hanol was refluxed for 30 mnutes. The reaction

product was conpletely dissdbved w thout adding

water. Then, the 5 heating was stopped and the m xture

was cool ed to room tenperature and further cool ed
ter. The resulting precipitates were

V&“e-kgr' Eiér R} R PEh ERf OUGH e oRGAsEhePF et C drdd

drj.ed with a blower at 60C to give 1.66 g of
dﬂEQQﬁP% VV%&mno) 3-(2-quinol on-4-yl) 10

o 9P L BEh 9P SOPTPTATSLA 1P SR (SISl B %o
3{295%?19]7&’2%%3;136”05’”“\%5_591‘2*3Hé) £2) I%mgilbs nd3%1§§H
Pl D, & e o 3% B <2gfaa"%r=was
e(}.’lx#ggHszAr7 %%O(réllHrﬂt & J _ér?lg W’E'%Lcﬂ% L e J
p@etg%g Jls%ibl%@ vgt'z%ou't 2845R) v?at4e8r.ppm &&é‘k d’the
glgl(—a‘&_lﬁﬁle g{a%bmeﬂ%&%daﬁn %&3%}71(32 n&?&t‘&‘}' LONsfs YESBL O @B Croom
Zelpeeht @F ObezOY | AR - %o(ﬁeaw ROLRN- fee-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, m), 6.41

(1, s), 7.21 (1H, dd, J

8.1, 7.6 Hz), 7.31 (14, d, J =
7.5 Hz), 7.48 (1H, dd, 0 = 8.1, 7.5 Hz), 7.52 (2H, 4, J =
8.5 Hz), 7.81 (2H, 4, J = 8.5 Hz), 7.94 (1H, 4, J = 7.6 Hz),
8.44 ppm (1H, d, J = 8.2 Hz).

Example 6
2-(4-chlorokenzoylamino) -3~ (2-quinolon-4-yl)propionic acid
-diisopropanolamine salt

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



yl)propionic acid (10 nmol) was added 1 nol/L aqueous
solution of nmeglumne (10 nL, 10 mmol), and heated at
50C 25 to be dissolved. To the solution was added an
aqueous 28 solution of equinolar m xture of neglum ne
and hydrochloric acid (0.5 nol/L; 20 nlL), and the

m xture was cooled. The resulting precipitates were
separated by filtration, washed wth water, and dried
under a reduced pressure at Pdom 5 tenperature to give
0.9 g of 2-(4-chlorobenzoyl am no)-3-(2 -

quinolon 4-yl ) propionic acid- nmeglum ne salt (1696

| DVBO- d6) 5 =
obhoflop gl SRR sctd Moy o4t ang B, o2

?ﬁ_a.,s%g;%psegban?ﬁ% fi? Bl o0 B Badhey e
Serdathor 8, (il ) ?xe rﬁaﬁE}O)‘? @ao%aéx

A ARl B i D D o
%e%‘hﬁl}' Q»fa%beg @ eac{nQrQ& %h(az n?ﬂ#tjﬁ%l orlnlaA's yl ole d tg room

propi oni ¢ aci d Preparation of e test" ol uarfof

f o] in h e I - 7 20
3ﬁ§&??gﬁg¥%rr€%§lnfﬁ%%yaﬁhﬁ%ogg%érlgéggP §§ ed'5 ni?he

Qlesudat 8 Mesc Atded Jsh@eekOge g the yy @?HE?a%@ n through

shaken by a shaker for 3 hours (5 days

%abhksbﬁeafuhﬁginn§hétdf2§@3w1fﬁt§rbfgWﬁQ'Hh éd“t to give

m xture masflltered
1.66 g of - (4-chlorobenzoylamino)-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, d,
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 (1K, 4, J = 7.5 Hz), 7.49 (1H, t,
J=7.5Hz), 7.52 (2H, d, J = 8.6 Hz), 7.81 (2H, d, J = 8.6
Hz), 7.93 (1H, d, § = 7.7 Hz), 8.48 ppm (1H, d, 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-quinolon-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 aqueous
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through a 0.45 pm nenbrane filter (0.2 pmfor
meglum ne 25 salt). 1 nL of the filtrate was precisely
pi petted and 29 thereto was added 50% DMF so as to be
totally 50 nL in precise. 2 nL of this solution was
precisely pipetted and thereto was added 50% DMF so
as to be totally 20 nL in precise to give a sanple
solution. 5 Preparation of the standard solution 0.01
g of Conpound A was di ssol ve@8in 5 nL of
di met hyl f ormam de (DMF) and thereto was added 50% DMF
so as to be totally 100 nmL precisely to give the

n ar solutjon (1). mL of the standard sol ution

inefp?%&ﬂ%ﬂﬂ%f ﬂlﬁéPF%do%uﬂF§4ﬂﬂ%9@oaﬂdshﬁéﬁ@thorlc

0% 0 to betotallglom_ln precise to give
tahceldst(a?ng I)'I" uPofl) (25nd1the BixEWe Sfamdealed. The

I reci sel etted and thereto was
5 B S 3 BRI e
standard sol t 0 1
gjtl\éﬁldar ol utidn® éf I gﬁ calsg?gL‘b? ePF@ES‘éﬁ%i at room

eRBEa B B S b uad o S5 L oy ey ot anfnd -3 -

0ogr a ng each .10 of, t he e .
%l%??onsa gﬂ%’p]ici?em §Féﬂdé?% 106, Sﬁi?n?ﬁg%th%ﬁ@ as
GhLarRtographi ¢ anal yses were carried out in the
followng tonditions. A calibration curve was drawn

bﬁSﬁGROY‘DMt?-cF@a‘% ar eag,0f 3 Cogpqypd A and ﬁfe 3.73 (6H,

concentrations of Conpound obt ai ned fro
sfgndapd sobkubonsu(lky; 4432 WeNddd) S; = 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=7.8Hz), 7.48 (1H, dd, J = 7.8, 7.2 Hz), 7.51 (2H, d,

J = 8.5 Hz), 7.80 (2H, d, 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-y1)—

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 pum membrane filter (0.2 um for meglumine

salt). 1 mL of the filtrate was precisely pipetted and
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25 calibration curve, the concentration of Conpound A
in the 30 sanple solution was calculated fromthe
peak area of conpound A of the sanple solution and
the data were corrected by neans of dilution ratio,
and thereby the solubilities (% of various salts
were determ ned. Test Conditions Detector W
Spect rophot onet er (Wave Length : 254 run) Col um
Cosnosil 5C18 (4.6 mm| . D. 2615 cm) Col um
Tenperature A constant tenperature of around 25C 0. 58
g of anhydrous sodi um nonohydr ogen phosphate and 2.0
ot assi um di hydrogen Mbbi |l e Phase phospate were
di sesr‘%P dw??] 76689 O8f Didt e T BR0DbeL wftally 50 mL in
S éjé: on added 170 nL_of acetonitrile. Flow Rate
8% §ﬂC6ﬁb&@ﬁassgépﬁb?¢|W®5 Rogcistdnpeipetted and
Al & n|ne sa goo Conpound AL-lysine salt 2.2 % '
Conpound w5 ZaQ?ﬁ% RédPyﬁ e 21 tt9. b5 %ot@dApolddd mL in

I [t 4.1 % ound
}gﬁ%%%?%pg 6?§n$ﬁ%a.rgp S s‘?l@‘t%’rrgilorrpound2 y
A rdsthydeaxygeLhy! Janinonethane, sait 0.2 %

0.01 g of Compound A was dissolved in 5 nL of

dimethylformamide (DMF) and thereto was added 50% DMF so as
to be totally 100 mL precisely to give the standard
solution (1). S mL of the standard solution (l) was
bprecisely 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 solutioh' (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 ulL 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 (1y - (4. Using this

calibration curve, the concentration of Compound A in the
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Compound Anegl um ne salt 8.6 % Conpound A 0.0006 %

Exanple 9 Sol
preparation

ubility test at 25C of the salt in a
prepared when used w thout isolating the

salt To Conpound A was added an equi nol ar anount of
each 10 am ne conpound and then added water in such
an anount that the salt would not be conpletely

di ssol ved, and shaken by a shaker for 7 days in a
thernostat (25C). And then as80to a sanple to which

argi ni ne was

added, the suspension was 31 filtered

through a 0.2 }un nenbrane filter. As to sanples to

whi ch | ysine,

di i sopropanol_.am ne, negl um ne,

FBMBEE harfiHicRe BRS di GUTHIELaf n%r%s thGdeBeakheaarea of

m xture. coul

sgrParticdti of

ure until it

d not be filtered due to the
&, GRE HETES 5SRALETORadur ther fdedwere

pOSSi to be

R PRER 1 i nﬁ?&]t%?jeorbva?’gf?ltraé’t ngﬁ’F%‘iﬁghthe

Retien e o

lter. the s

% Vafh%u osfat(jjborlwter sdf%r%*nee ch

gakt was neasured by HPLC. Conpound Solubility (%

Conmbtiheh AL -

arginine salt 0.78 % Conpound AL-I|ysine

satbcesr 2 %

@@”ﬁﬁé@@'ro‘}ﬁddt&ﬂc@t%&a”%m Al :>7s4 fR)

act

hgﬂgﬂynd A—ﬂﬁ Iumoséél ‘dﬁ%wo CONpORTT; o)

eolunUCL hanot

Temperature

&t
A constant temperature of around 25°C

Mobile Phase

0.58 g of anhydrous sodium monohydrogen
phosphate and 2.0 g of potassium dihydrogen
phospate were dissolved in 1000 mL of water.
To 830 mL of the solution was added 170 mL of

acetonitrile.
Flow Rate 1.0 mL/min
Compounds Solubility

(%)

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

Solubility test at 25°C of the salt in a preparation
prepered 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 (25°C). And then as to a

sample to which arginine was added, the suspension was
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Conpound Adi et hanol am ne salt >7.4 % 10 Exanpl e of
phar maceuti cal preparation 1

2- (4- Chl or obezoyl am no) - 3-(2-quinolon-4-yl)- 0.2 g
propi oni ¢ aci ddi et hanol am ne salt Benzal koni um
chloride 0.01 g Sodium di hydrogen phosphate 0.56 ¢
Pot assi um di hydr ogen phosphate 0.8 g Distilled water
g.s. Total 100.0 nL Above ingredients were dissol ved
in distilled water and sterilized with a suitable
filter to prepare the fornulation of the present
invention in the formof an 15 ophthal m c sol ution.

3 Exam | e of pharnaceutical pre aration 2

lezl("z?f@ﬁﬂ OOBATEoW Snendf REEPrghenhoL bRt 4- yR§- tesgagples
ropi oni,c.acidl-arginine salt Avicel_ (Trademark, Asahi

tpK?XSEI yRAGg YA %%ar ch %30 S§PTRBERRSFLM St ear AEEL0MYRE,

FSLSRBLOBITE DY Sl 098,10, 0 POLXGLENI 12 i e
AT S, HISLbRNETMLT AHECRy SRS B0 cnce,
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 pm membrane filter. According to

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

salt was measured by HPLC.

Compound Solubility
. (%)
Compound A-L-arginine salt 0.78 &
Compound A:IL-lysine salt >3.2 %
Compound A-+diisopropanolamine salt >7.4 %
Compound A-meglumine salt >12 %
Compound A-monoethanolamine salt >3.3 &
Compound A-diethanolamine salt >7.4 %

Example of pharmaceutical preparation 1

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

Benzalkonium chloride 0.01 g
Sodium dihydrogen phosphate 0.56 g
Potassium dihydrogen phosphate 0.8 g
Distilled water g.s.
Total 100.0 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.
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conpressed wi th punches (10 mm R for sugar-coat) . The
5 resulting tablets were coated with a film coating
agent conprising hydroxypropyl nethyl cellul ose,

pol yet hyl ene gl ycol -6000, castor oil and nethanol to
prepare the film coating tablets. Exanple of

phar maceutical pre aration 3 .

2- (4- Chl or obenzoyl am no) - 3- (2- qui nol on-4- 1509 _

yl) nropi oni ¢ aci ddi i sopropanoianine salt Ctric acid
1.0y Lactose 33.5g Dicalciumphosphate 70. Oy
Pluronic F-68 30.0g Sodiumlauryl sulfate 15.Qg

rolldone 15. ethylene gl ycol
ASRESE 4/col (Carbomax

6’0009 Cztﬂocagbeﬁbbmam{dghﬁngqw%yow rp_u qurytz; g
sutdmitonis. @gidbLyar@iglies wanstearate 3. hano s

Hrikded oarpadidre) AN PKASERY 1 NVENTTOm, Tyt
|@mﬁﬂ$ﬁar&hCaICIun1phospnate Proronic 68

|Wrw51$lﬂl[ EQEQrQ‘E@ M Xed—The dU.l‘IEI\E“IIIAi:UI e—HS >
erééylﬁgfw%alwo 8U SUTT ”. G- 0

T [}

b1 AN ~Aannndl ol
WQHy&&&QQEﬁEegly%deGﬁbgu”u"“A igb;ié;;ﬁ””““"”é'g
RGN 40 ¢

Methanol 40 g

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 o0il and methanol to prepare the film'

coating tablets.

Example of pharmaceutical preparation 3

2-(4-Chlorobenzoylamino)-3- (2- quinolon-4- 150g

yl)propionic acid- diisopropanolamine salt

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

The compound of the present invention, citriec acid,

lactose, dicalcium phosphate, Pluronic F-68 and sodium

lauryl sulfate are mixed. The above mixture is screened
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6000. When necessary, sone al cohol is added to nake
the powder to paste-like solid. Corn starch is added
thereto, 5 the mxing 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 oven. The dried granules are sieved
through No. 16 screen, to the sieved granules are
added dry sodium lauryl sulf@Be and dry 10 magnesi um
stearate, then the whole ingredients are m xed and
conpressed into the shape of desired formby using a
tabl etting _machi ne. The core portions_are treated with
FERPEORI Eh Na-hef & iFEE8s e medt JarBUsRFY elith t Aleabelic
for, _preventing Ihepggrfaces fromthe absorption of

TEMEGPE, CTBP T PPAY T BY TP Her 2P sor CREReWaKeL500 and

f Q}herugfated with a primary coating |ayer. The
S Pace HE FFITERTdpat @B it FoPR Ly dFni teakerke the

ffici ..of |ay f ir t ed
St L pAUFRe O Ll s 00, RioRali0g Soneterer
t ed. I. ts int.o. | et herical f 1d_20 t
A LAY 13 LONOLRRIP € o SRICLCRbe oL ag 20 10 1,
f i h ' ' I d
{aEgEs 981 S0 WL LT E0LLGLOUET S A0 o ey

GO+ gt %9' Uy dd f:?rll_el dgf%g eﬁo&o% In %fan:Q%nsur&‘ggedried

is obtained. After dried, coa tabllefs are

ReLihghed L@e lK%vgae%hgehéﬂzﬁbglQ§§'sé¥%en§XQQplﬁhéﬁsieved

phar maceuti cal preparatio

%r@ﬁu@@%orﬁﬁﬁnéﬂﬁbéni@99'QﬁkghﬂuiTQ£9914¥%§6ﬁ6f gand dry

yl ) propi onic acidL-1ysine salt Lactic aci
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
layers. 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 urniform gloss.
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Sodium |l actate 0.1 g D-Mannitol 3.5 g D stilled
water gq.s. Total 100 nL The above-nenti oned conpound
of the invention and the additives are dissolved in
distilled water, transferred into glass vials and
then sterilized by steamto prepare 5 the injectable
sol ution. Exanple of pharnmaceutical pre aration 5
2- (4-chl or obenzoyl am no) - 3- (2- qui nol on-4- 2 ¢
yl) propi oni c aci dnegl um ne s&8kt Citric acid 1.0 g
Sodiumcitrate 0.3 g Sucrose 15 g Methyl paraben 0.2
g Propylparaben 0.02 g ethanol 5 nL Orange flavor
O 1 g Red No.3 qg.s. . Di stllled mater g.s. Total 100
F Ay 1o &l ¢ i nvention and

an4 @HQbf&E@ﬁ% %mﬁﬁbﬁuhaﬁ fhdya%paLe The orzal;
sal)iriophonid NRUSTERLAL s ARPLLCABI LI TY 10 The|amine ‘sal ts

@a&ggbgggarl I derivarive of the present |MVen iy,

R uRUPEEE DY Wat er SOIpUlllly, and—are e%pcuwdulg

%ﬁﬁ%ggl i rnE’prepaTatlun of —fornutattonsTn 3.5 g
Distilled water _ q.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 stgam to prepare
the injectable solution.

Example of pharmaceutical preparation 5

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

N
Q

Citric acid

wlo
Q Q

Sodium citrate

Sucrose

(8]
Q

Methylparaben

Q

Propylparaben

Q

ethanol

Orange flavor

Q

Red No.3

Q.Q olonlolo|r|oj=
m [ a olN
. N

Distilled water

Total 100 mL

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;

additionally keep the superior pharmacological
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the form of an aqueous sol ution, such as injections,
ophthal m c solutions, oral solutions and the like; 15
additionally keep the superior pharmacol ogi cal 35

ef fectiveness of the carbostyril derivatives, such as
antiul cer activity, activities for increasing
endogeni c- prostaglandin E2, extinction or inhibition
of active oxygen, inhibition of IL-8 production,

i nhi bition of granulocyte 5 &®tivation, inhibition of
expressi on of granul ocyte adhesion factor,

somat ostatin-rel ease inhibitory activity,

AL SR
fol I
b R e

U0236%, g@ﬁe@alé o2 BRNEDAL 6o RS SR HESR fiaen,

vari ou such as’

%nhA%lﬁnge %@Jfoq grgéﬁ Sgyr'lnﬁ¥H hvﬁffg%ggulocyte

from a carbostyr erl vari ve represen

fantWaﬁléﬁ?Q 4 gHﬁCkHQQOH of N'_ggl}ess(lo)n N}p granulocyte

wherein al'ogen atom
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 wvarious ophthalmopathy

such as dry eye.
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the substituted position of the side chainis 3- or 4-
position in the carbostyril skeleton, and 10 the
bondi ng between 3- and 4-positions of the carbostyri
skeleton is a single bond or a double bond, and an
amne. 2. The amne salt of the carbostyril derivative
according to claiml1, wherein said carbostyri
derivative (1) is 2- 15

(4-chl orobenzoyl am no) - 3- ( 2- ffi nol or _-4-yl ) propionic
acid. 3. The anine salt of the carbostyril derivative
according to claim?2, wherein said anmine is
L-arginine. 4. The am ne S?%éﬂff the carbostyri
derivative according to c wherei n said am ne
Is L-lysine. 20 5. The am ne salt of the carbostyri
derivative according to claim2, wherein said am ne

. I |
IS, etﬁ% § gaghﬂﬁ o§ ngrg%nékffﬁiéefivaElﬁe &BE$%?nfrom

carbostyri errvative accordi 0 clai

I ARGk AEEAMAORPRLON) 8 Ty ATNIRLAIDC,, /
he am ne salt of the carb styrl |ve accor |ng

to cl ai may,cuhergignpaid amne is m)noet hanol am ne. 8.

The a-.,- s%lt of the cagbostyril derivative according

gper,/n aid g ne is diethanol amne. 9.
2 arbostyril derivative according
O . . .

to claﬂnlz mhereln sald am ne is diisopropanol am ne
10. The am ne salt of the carbostyril derivative
atarednag to claim 2, wherein said amine is
megl um ne. 10 11. A pharnaceutical fornulation
conpr Rsitagat hel ademen toad, t

the supstituted position of the side chain is 3- or 24-
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.
2. The amine salt of the carbostyril derivative according
to claim 1, wherein said carbostyril derivative (1) is 2-
(4-chlorcbenzoylamino)-3- (2-quinolon-4-yl)propionic acid.
3. The amine salt of the carbostyril derivative according
to claim 2, wherein said_amine is L-~arginine.
4. The amine salt of the carbostyril derivative according
to claim 2, wherein said amine is L-lysine.
5. The amine salt of the carbostyril derivative according
to claim 2,'wherein said amine is ethylenediamine.

6. The amine salt of the carbostyril derivative according

to claim 2, wherein said amine is tris(hydroxymethyl)-
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of the carbostyril derivative according to any one of
clains 1 - 10 as the active ingredient. 12. A
pharmaceutical fornmulation which is prepared in the
formof an aqueous solution by adding an aqueous

sol vent 15 when used, conprising a carbostyri
derivative represented by the fornula (1): CH2CH 000OH
(1) (11 (THtLHCO __I'" H wherein: Ris a halogen
atom 20 the substituted posi¥ion of the side chain is
3- or 4- position in the carbostyril skeleton, and the
bondi ng between 3- and 4-positions of the carbostyri
sgeletqgjis a single bond or a double bond, 1 38 and
an ani ne. " The pharmaceutical formulation to be

PSP AL e BRSBTLENAD IR 050, AL 0L O aing
-chl b . AN -3-.. 5 . .
(32 Dl o S PN boRT o aR, as manoghpmolantne.

phar mgRuLLGak EQE@U%@Iéﬁg]%ﬁ%ﬁgggg£gfaégp'%gk%%ﬁngFﬂrding

preparation when used accor ai ' m \

@b k1AM B Lekedh Ol Dem 1R 1 ING; DPRALIBCGHLIcal
fornulation to be prepared’in a

S. The amine salt of the carbostyril derivative according
to claim 2, wherein said amine is diisopropanolamine.

10. The amine salt of the carbostyril derivative according

to claim 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 agueous solvent
when used, comprising a carbostyril derivative represented
by the formula (1):

/CHzTH——COOH
> R
A

N~ o =

H .

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,



10

15

20

25

10 preparation when used according to claim13,
wherein said amne is L-lysine.. 16. The
pharmaceutical fornulation to be prepared in a _
preparati on when used according to claim 13, wherein
said amne is ethylenediamne. 15 17.. The

pharmaceutical fornulation to be prepared in a

preparation when used according to claim13, wherein
said amne is tris(hydroxynmessyl)am nonet hane. 18.
The pharnaceutical formulation to be prepared in a
prepar ati on when used according to claim 13, wherein
sai 20 am ne i s nonoet hanol am ne. 19. The

gy on shen. oot gecar e & P et

oy 80 gt OB ATRL oo Lo clal m s, weren
LDASLED e repaed a (20 BLORAL e i
CLLBRL I AT R, e PRt Sal LTI A
t o2 k@i dB k- 28T BLBL PR e Ts gl unine.

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

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

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

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

18. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 13, wherein said
amine is monoethanolamine.

19. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 13, wherein said
amine is diethanolamine.

20. The pharmaceutical formulation to be prepared in a

preparation when used according to claim 13, wherein said
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amine is diisopropanolamine.
21. The pharmaceutical formulation to be prepared in a
preparation when used according to claim 13, wherein said

amine is meglumine.



