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DERI VATI VES Technical Field 5 The present invention relates to highly
antiseptic ophthalmc solutions containing an intraocul ar pressure reducing
agent as well as to ophthalmc solutions in which an intraocul ar pressure
reduci ng agent is dispersed in a nolecular state in a vehicle for
ophthal m c solutions. 10 Background Art It has so far been known that

angiotensin Il antagoni sts decre 1 | ar pressure on | oca
adm ni stration (EP-A795326; EP—A2§€§§g%£®@§85/21609; WO 91/ 15206 ; and so

ant agoni st s OTRALNES SSEBRYERS, EobusBNHRCC TRk URLEEE FERRUATRNES: c(5 ani o

conposition decreasing intraocul ar pressure in which boric acids and
et hyl enedi am netetraacetic acids in conbination are fornmulated in an
ophthal m ¢ sol uti on containing angiotensin 5 |l antagonist in order to
enhance tHeChmt¢abclitatdpressure reducing effect of the antagonist. On the
ot her hand, selection of formulation conponents should be nade carefully
parti ul arly infphPrgisent sbhvenrbhenbasdkilees hég Hiahdiv eeREfsg@isi st er ed
to eyes , highly sensitive 10 organs of the human body. Antiseptic agents
for use ivPhphrbhaic cclaltutdrons camteiniaaoasi dartatbosivdidar pyegsutrikose
(preservatives) used in foods, drinks, preservatives for

reducing agent as well as to ophthalmic solutions in which an

intraocular pressure reducing agent is dispersed in amolecular
state in a wvehicle for ophthalimic solutions.
10
Background Art
It has so far been known that angiotensin II antagonists
decrease intraccular pressure on local administration
(EP-A795326; EP-A631780; WO 95/21609; WO 91/15206 ; and sc on}.
15 The following compounds are knownh as typical examples of the

antagonists:
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contact lens, and the |like. For exanple, it is necessary to consider the
irritant properties of the ophthalmc solutions 15 to eyes, various side
effects occurring after adm nistration to eyes, and the tine-depending
stability of the ophthalmc solutions permitting |ong-term preservation.
The antiseptic agents so far enployed in ophthal mc solutions include
benzalkoniun1ch|oride,benzethoniunlchloride 20 par ahyr oxybenzoi c acid

esters, chl orobuytapol I [ sorbic acid.salts, _an In
particul ar, ann%% ghoz')soe&%n%iﬁ%t% dl@ft | on?ca'lbor?ea chag@lﬁgﬁ% %’
chloride or chlorhe ne has de bee sed since the n1ca||
st abl la and® ot la)él)gggﬁﬁa?éﬁg &I‘é%@é’ %WI UL, dit X‘fhﬁé 6’591 oni %:/

antiseptic agent is fornulated in the ophthal m c sol utions containing a
conpound 3fFEH N oty Iansfianingreitaneebic taﬁédﬁo?-lldw%‘b"%’e?%larﬁor nul a
{1) ( it wuld give no desired preservative effect andsoneti mes nake the
opht hal m foxBrietefsinuppi gphihadmige sedia@nd CRABFRAG1NGe 2BFARLERIS 1N
structure_of the follow ng general formula (1) has the properties of
form My sléhanhagosndesitatiad omlecute ¢mhaete)the itatramenlay pressUCe n an
aqueous sol ution depending on the concentration, and sonetines forns a
het er ogeneedsgcingutifrci ofosbepiandlalgpnilsid.Cl) 15 20 25 [wherein Rl
represents a group of the followi ng structural formula (la), (Ib), (lc),
(1d), (le) or (Of)ihélatxibln hBEE N dct 10r0@H forau 4G o cohlplondnty COzH
(I'b) HBQ /CH3 ~OH3Cv v ' i COZH (lc) N i
should be made carefully particularly in ophthalmic solutions
because they aredirectlyadministeredtoeyes, highlysensitive

10 organs of the human body. Antiseptic agents for use in
ophthalmic solutions cannot be considered similarly as those
(preservatives) used in foods, drinks, preservatives for
contact lens, and the like. For example, it is necessary to
consider the irritant properties of the ophthalmic sclutions

15 to eyes, various side effects occurring after administration
to eyes, and the time-depending stability of the ophthalmic
solutions permitting long-term preservation.

The antiseptic agents so far employed in ophthalmic
solutionéincludebenzalkoniumchloride,benzethoniumchloride,

20 parahyroxybenzoic acid esters, chlorobutanol, chleorhexidine,
sorbic acid salts, and the like. In particular, among those
antiseptics, cationic one such as benzalkonium chloride or
chlorhexidine has widely been used since they are chemically

stable and have a good antiseptic effect. However, even if

25 a cationic antiseptic agent is formulated in the ophthalmic




H3 N COZH (1d) CH3 Ha ~N~ i N CH3 (le) N H CAN ~ CO2H 3 In this
situation, when a cationic antiseptic agent is fornulated in ophthalmc

sol utions containing a conpound of the general forrmula ( I ) , additives to
enhance the antiseptic effect of the cationic agent with no turbidity in
the ophthalmc 5 solutions have been required. It has al so been required

t hat the conpound which has the chem cal structure of the general formula (
| ) causes_no, ool ecul associ ation he .0 mc s s to yield

i iyt EPBOEEERE SARF AR SRS O g 1t BaE At FSRLCA D SREDETH: o of

I nvention In order to solve the above-npentioned problens) the present

i nvent or s®horked A geperglsfaapuaadi ] vés veuésh%\é@rﬁ%@@m;ﬁdons and
found that when a basic am ne conpound 15 such as trometanol

[tris( hydPBﬁ?ﬂﬁYﬁi}F)’&rﬁﬁf{ﬁ@t ﬁaﬁeﬂom‘ﬁﬁj@!ﬁﬁdﬂ#@e the opkbhrahaie goLud i 11‘3(§‘|€rrul ated
in the ophthal m c solutions containing a conpound of the general formula
(1) and atBzbiénic antiseptice agent , such a basic ami ne conpound markedly
enhances the antiseptic effect of the ophthal mc 20 solutions and yield no
turbidity in thEhephidmponnd sdlatingnsth&huyhentdwml nedmricénreasof ofileet ed.
That is, the present invention provides (1) a highly antiseptic ophthal mc
sol uti on ®hidhwingpygesesad Forpmlad (TIvhag the ohemersiiest o thoremiafg t he
general formula (1) or 25 its pharnaceutically acceptable salt or
derivativeuch an associated molecule (micell) as tetramer to octamer

in an aqueous solution depending on the concentration, and

sometimes forms a heterogeneous solution microscopically.

10
(1)
15
[wherein R?! represents a group of the following structural
formula (Ia), {(Ib), (Ic), (Id), (Ie) or (If)]
H,C.__-CH
Hac °H3 HaC N ’ i
20 CO,H | com L
1 (b (ic)
(ia)
COH T N7 CHg L coH
i
25 (id) (le) (1



(hereinafter referred to as "the present conpound” ) (
20 antiseptic agent and a basic am ne conpound. [wher
group of the following structural formula (la), (Ib),

HaC~/ CHa HsC~N~OH ~- (/N CQzZH (la) H NC

(rf)]

e
(

a cationic 5 10 15
in RL represents a
lc), (Id), (le) or
N CO2H (1d) H3C~ N O-N

COzH

(Ib) CHy H3 ~N ~ w N CH3 (le) H3Q /CH3 ~OH3Cv v 'i COzH (lc) N H3C-N
CQZH (1~ In the above-nenti oned ophthal m c solutions, the present invention

f bl | , . Lh hal ' Is ' . f
Phe above. dent tbREasatrRstaly PRRhR, (fufeiet JRcHaBRES Ade Sa87 00 ©
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the general formula (1), additives to enhance the antiseptié
effectof thecationicagentwithno turbidityintheophthalmic
solutions have been required. It has also been requiréd that
the compound which has the chemical structure of the Qeneral
formula (I) causes no molecular assoc_:iation in the ophthalmic

solutions to yield highly microscopically homogeneous

ophthalmic solutions.

Disclosure of Invention

In order to solve the above-mentioned problems, the
present inventors worked intensively to study additives to
ophthalmic solutions and found that when a basic amine compound
such as trometamol [tris(hydroxymethyl)aminomethane],
lidocaine, or nicotinamide is formulated in the ophthalmic
solutions containing a compound of the general formula (I) and
a cationic antiseptice agent , such a basic amine compound
markedly enhances the antiseptic effect of the ophthalmic
solutions and yield no turbidity in the ophthalmic solutions.
Thus, the invention was completed.

That is, the present invention provides (1) a highly
antiseptic ophthalmic solution which comprises a compqund
having the chemical structure of the general formula (I) or

its pharmaceutically acceptable salt or derivative



0l- 5-yl ) phenyl ] phenyl } met hyl i m dazol e- 5-car boxylic acid and
2-ethoxy-1-[2'-(1Htetrazol -5-yl) bi phenyl - 4-yl ] et hy
1] - 1H benzi m dazol e- 7-carboxylic acid; 5 (4) the ophthal mi c sol ution
wherein the cationic antiseptic agent is a quaternary ammonium salt; (5)
the ophthal m c solution wherein the quaternary amoniumsalt is
benzal koni um chl ori de or cetrimde; (6) the ophthal mc solution wherein the
basi c am ne 10 conpound is at_ |east_one sel ected fron1é;$netan¥L% | i docai ne
and ni cotiMFRtRAL ey TefeTand haiaf ctheNReSST tLadPPPBALI Vy 6REEPRIAg bori c
acids; (8) the ophthal mc solution additionally containing 15
et hyl ene Ak SRR ¢ agent cangi dsbaghg aminengoBPALRARFni ¢ sol ution
additionally containing boric acids and et hyl enedi am net etraaceti c aci ds.
Subsequently, the ophthal m c solution of the present invention was anal yzed
by means of NMR to determi negthe cheminNggy 20 shift of each proton in the
present conpound, and found that the heqaﬂal shift of each proton in the
opht hal m ¢ solution of the prese i nveation appears at a hi gher magnetic
fields(upfield) conmpared with |@ n an aqueous solution of the present

- m‘ M
indicates that the electron density

conmpound. The shift of the che ﬁ to t §& i gher 25 nmgnetic field
conmpound i s changed and that the nol esyka

h proton 6 of the present

associ ation of the present
compound i s dissociated in the ophthalmc solution resulting in dispersion
alnmost in a state of the nolecule. In addition, the neasured particle size
of 5 the pyRossahefl! "PLEFELENEE @eldnoff 6%“%5&eﬁ@ﬂloﬁ@ﬂﬁogméuuQ&rhqund to
be reduced to 1/2 or less. That is) in another aspect, the present
|nvent|onfgfﬁﬂigega?2h3?§kg?gggg)gok%hhqn(ngtgknkqg)qhe present conpound

as an active 1 ngr

10
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15 CH
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(id) (ie) (If)
20 In the above-mentioned ophthalmic solutions, the present

invention preferably provides:

(2} the ophthalmic solution wherein R' is a group of the
above-mentioned structural formula (Ia), (Ib) or (Ic):

(3) theophthalmicsolutionwherein the present compound

25 is selected from:



the active ingredient is dispersed in a nolecular state in a 10 vehicle for
ophthal mc solutions. In the invention, the "cationic antiseptic agent”
nmeans those which are positively charged in an aqueous sol ution, including,
for exanple, a quaternary ammoni um salt, chlorhexidine) and the I|ike,
preferably quaternary ammoni um 15 salt. The quaternary ammoni um salt

i ncl udes, for exanple, benzal koni um chl ori de, benzethoniun1ch|oride

I i di ni ik f | k
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above- ment i oned_cat i oni c antiseptic agents nay be used al one or in

conbi nati on of %m%t%QXHDIe[ﬁeﬁﬁéﬁsteﬁﬁaé@érﬁlBﬂ]PéPPﬁ@E%ﬂﬁniﬁﬁﬂﬁﬁQWed
cationic antiseptic 25 agents, other antiseptic agents such as sorbic acid,
pot assi um-¥-1Hs @Eé@@lﬁéF9h9dFo%?ﬁbﬁzwlécaépédesters chl or obut anol , benzyl
al cohol, thinerosal, and the |ike nay be used in conbination. In t he
presem:irwentibﬁ) th@hébaﬁhthﬁﬁmﬁccsnﬁDMﬁdhlﬂ%ﬁﬁeém denechdtongcno
acidic group such as carboxylic acid in the 5 nolecul e and show ng a

basi city astibepthol egentedsl e, gepéerhacyl bpmondlimdsadtpri mary to tertiary
am nes such as tronmetanol, |idocaine, etc., am nes containing basic

het erocycl es su¢h) as thiec adiphtaiaieic Teesathaai whaaim cepoyndseinpnrie used
al one or in conbination of two or nore nenbers. 10 The concentration of the

basi ¢ am agmefimauBdl1EnikhBeaphllRahium sBhdrias bg peerémabey 0.01 to 15~
(wv) , nore preferably 0.1 to 10~ (wWv), but not limted thereto. The term

"boric acids" uggg 'Ehéhépﬁrtﬁ%ﬁ.'ﬂltld AR iYh MRS DO t ke 865 1BCEMIQeaNd (TS
equi val ent substances, which work 15 as good buffers in the ophthalmc

sol Ui NS oo hRBURAUL ¥ al £ HIISHARCES1 L0+ BA ¢ orR Hr DR 11099 qO¥ERAUNAS

whi ch rel ease

and nicotinamide:
{7) the ophthalmic solution additionally confaining
boric acids;
(8) the ophthalmic solution additionally containing
15 ethylenediaminetetraacetic acids; and
{9) the ophthalmic solution additionally containing
boric acids and ethylenediaminetetraacetic acids.
Subsequently, the ophthalmic solution of the present
invention was analyzed by means of NMR to determine the chemical
20 shift of each proton in the present compound, and found that
the chemical shift of each proton in the ophthalmic solution
of the present invention appears at a higher magnetic field
(upfield) compared with that in an agueous soclution of the
present compound. The shift of the chemical shift to the higher

25 magneticfieldindicatesthattheelectrondensityofeachproton



a borate ion on dissolution in water) including for exanple, boric
anhydri de (B203), pyroboric acid (HzZB40~), as well as pharmacol ogically
acceptabl e salts of boric acid, boric 20 anhydri de and pyroboric acid.
Preferred exanpl es include boric acid, boric anhydride, borax, and sodi um
borate decahydrate, particularly boric acid. The above-nenti oned boric
acids may be used al one or in conbination of two or nore nenbers. 25 The

"et hyl enediani net et raaceti c aci ds" . nmeapn 8 et hyl enedj apj netetraaceti c acid
per se andt| LLSe BT AT CURRIADAS, CHAPIRAGIE AP Hbot St BERECRIAS i n t he
opht hal m ¢ sol ytions. The equival ent substances to . .

et hyl enedP8RPARLRELPRAaCEt TR aRTCHRAR CABREUREMISUtHSSPFEMESA r dRed8E an

et hyl enedi am netetraacetate ion on dissolution in water, including

phar macol 8BhERRLPigceebibboR ekt brg dih(ilepegrammnelBppiatetd 6taded.
Preferred exanpl es include ethyl enedi am netetraacetic acid, disodium

et hyl enedPénthetmelecede at drdidddikbien, thlies ogiagnwredl particle size of

et hyl enedi am netetraacetate trihydrate, and tetrasodi um

et hyl énedthei astetiabedimebeceleabtiyiical b) wbrdhep pefeseatt wadirsagidumwas

et hyl enedi am net etraacet ate di hydrate. The above-nenti oned

et hyl enedfamniet ebrave@iced aa Ug 2may 1lkesuseThat die On ano coeb iaspeican of two
or nore nenbers. 15 In the present invention, the intraocul ar pressure

reduci ng ehbecpreken ophtrBAkibd S@hokiidescoahai BphAghhlfiR esenfutdempound
can be enhanced by formulating "boric acids and "ethyl enedi am netetraacetic

aci ds" i nceaiifahigothe ?Eéséh@%ﬁp@@ﬂ@%‘é% BEefi eali yr&ADLRY SthdriGiudes:
20 4-(1-hydroxy-1-nethylethyl)-2-propyl-1-{4-[2-(tetraz

ol -5-yl) phgeyklphenyingBLaYLL Y §878% 8pars8aPOXYd ifo A&k thar state in a
2-ethoxy-1-[2'-(1Htettazol -5-yl) bi phenyl - 4-yl ] net hy

L TR BRI Bl 8 BhaTReo) o0 ony scoeptstie
In the invention, the "cationic antiseptic agent” means
those which afe poéitively charged in an agueous solution,
including, for example, a quaternary ammonium salt,
chlorhexidine, and the like, preferably guaternary ammonium
15 salt. The guaternary ammonium salt includes, for example,
benzalkoniumchloride,benzethoniuméhloride,cetylpyridinium
chloride, cetrimide, and the like, preferably benzalkonium
chloride and cetrimide. The concentration of the cationic
antiseptic agent in the ophthalmic solution is preferably
20 0.0001 to0 1.0% (w/v), more preferably 0.001 to 0.5% {(w/v), but
not limited thereto.
The above-mentioned cationlic antiseptic agents may be
used alone or in combination of two or more members.

In addition to the above-mentioned cationic antiseptic

25 agents, other antiseptic agents such as seorbic acid, potassiuﬁ



The concentration of the present conpound in the ophthalmc solutions is
preferably 0.01 to 15% (wv)) nore preferably 0.1 to 10~ (wv), but not
limted thereto. The "pharnacol ogically acceptable salts" includes those 5
prepared by reacting the present conmpound with a base. Such salts include
netal salts) e.g.) alkali metal salts such as sodiumsalt, potassiumsalt
and Iithiun1sa|t al kaline earth netal salts such as calciumsalt and

nagne5|un1s al uni salt and jron ,salt: inorganic salts

amoni um 3% %’ce 1 BA3 AR ORI AIE Bl %%lS&Sé:erst- QAR TRl perzyl

di benzyl anmi ne salt, norpholine salt | ucosam ne salt hen IgI ci ne

al kyl est e?5@PROLt I LIRER S@i n@%lﬁhwgﬁ#@hg‘ﬁﬁl%d%ﬁ%éﬂ pomé éPﬁe salt,
diethylamne salt) triethylamne salt, dicyclohexylanine salt,

N, N - di benzyl ethtyrtéﬁémeaﬁﬁm@waptma cﬂh%rb@$©@@iﬂﬁ@esfa¢m901@m@ca1ﬁﬁéssalt
di et hanol am ne salt, N benzyl phenethylam ne salt, piperazine salt,

t et r anet hgh camiorn lhmvsia!g pot a¢3¢hedyooypetunt )aam':nnbfexmme @taia;irarmeam no
acid salts, e.g., glycine salt, lysine salt, arginine salt, ornithine salt,
gl ut ad ¢ moidcuaét amdpahiowdn?0 acithsixtity Pasf ethbl whal&kamolmedle  sal t,
nore preferably sodiumsalt or potassiumsalt is used. The

"phar macokpgte gl bylagcapical @ e p ¥ ahaves 't ooft erftel gafye st ne®npachd ageans
t hose derived fromthe conmpounds having the chem cal structure of the

general fergibaamb)l, Wiidbd@nep achyd; oXHmigiedip ottt aineagbomasigr oup,
by nodification of such 10 5 groups. Such derivatives include"esters

based on h@%e%égeﬁé% &:[cEHJQé hi 'c%tt'l%ra%u%s edraB sk dWdlanxnb c@:h@id;l%.ndses'f ers
based on the carboxy group” and "am des based on the carboxy group", that

S ol n® SBIPEUNASCINAMBEEN o£agh BShEnaRRE! o8 38 e e it

“gener al tective group rotectlve group which can be cleaved in

VI VO Jir O'I‘HQ c?m?é\‘,’#] x‘?fén‘@eft%cﬂ%faf OMIRE! dsthSouna 18Ccnd BBHHla Y eCti ve

group means one can
solution is preferably 0.01 to 15% (w/v), more preferably 0.1

to 10% (w/v), but not limited thereto.
The term "boric acids” used in the present inventionmeans
boric acid per se and its equivalent substances, which work
15 as good buffers in the ophthalmic solutions. The equivalent
substances to boric acid mean those compounds which release
a borate ion on dissolution in water, including for example,
boric anhydride (B;0;). pyroboric acid (H:B4.0;). as well as
pharmaccologically acceptable salts of boric acid, boric
20 anhydride and pyroboric acid. Preferred examples include
boric acid, Dboric anhydride, borax, and sodium borate
decahydrate, particularly boric acid.
The above-mentioned boric acids may be used alone or in
combination of two or more members.

25 The "ethylenediaminetetraacetic acids” mean



o

20 25 cl eaved by a chem cal way such as hydrogenol ysis, hydrolysis,

el ectrolysis, photolysis, and the Iike. The "general protective groups"”
associated with "esters based on the hydroxyl group"” and "ethers based on
t he hydroxyl group” preferably are "aliphatic acyl groups (preferably,

| ower aliphatic acyl groups of 1 to 6 carbons ) including al kanoyl groups
such as fornyl, acetyl, propionyl, butyryl, isobutyryl, pentanoyl,

pi val oyl , valeryl,.isovaleryl, octanoyl,.nonanoyl, capoyl., .

D et byl ret RO pHe A RE A BhRARELE Hetthy POt BRon oL o8 AP RUEHGLER  anoy!
undecanoyl , dodecanoyl, tridecanoyl, tetradecanoyl, pen adec%nggl,_
hexadecan®yPStaDaEE nyWRERR J0RERNRF | 0% -SRI FERSdE: ppathalmic

13,1 3-di met hyl t et radecanoyl, heptadecanoyl) 15-nethyl hexadecanoyl,
octadecan%?l?tioﬁﬁthjﬂﬁéﬁ#ﬁ@%ﬁ%ﬂ%&t,Sﬁbﬁéﬂ@@%ﬁdyw ei cosanoyl ,

henei cosanoyl ) etc.; hal ogenoal kyl carbonyl groups such as chl oroacetyl,

di chl or oaethylenediehiioetatampce ttid faciot oeean ythoge ccompayndswaiich

al koxyal kyl carbonyl groups such as net hoxyacetyl; and 11 unsat ur at ed

al kyl Gar boajkageoaps thirlermsdbanjheykeipropebbdgl jomerhatisdabitian dronoyl ,
i socrotonoyl, (E)-2-nethyl-2-butenoyl, etc.; "aromatic acyl groups”

i ncl udi ngwatgl-car hasihdgngupphanalacas dpgdradyly, accapitatoyd , &1t naght hoyl

etc.; hal ogenated aryl carbonyl groups such as 2-bronobenzoyl,

4- chl or oberaQY knedt @mink®edradet bt adidry| eosbenysd gioamsbex i nag ude
2,4,6-trinmethyl benzoyl, 4-toluoyl, etc.; |ower al koxylated aryl carbonyl

groups sughngdefizalaf@Veit dtitdadeehiar yl car bonyei@r,oups such @&sodium
4-ni trobenzoyl, 10 2-nitrobenzoyl, etc.; |ower al koxycarbonyl ated

aryl car boaxhy%%maﬁ%%t%%r%éé@éwéycar bogyh)@eaeay! ; and tai\datifeh

aryl carbonyl “groups such as 4-phenyl benzoyl; "al koxycarbonyl groups”

I ncl ugy nglgy l%ﬂ@dﬂ%ﬁﬂﬁaﬁ§¥ﬁQqé€§%P%USHffhgﬁggﬁéhox&ﬁﬁfb%@%rasodi

et hoxycar bon propoxycar bony t OXycC onyl) s-but oxycarbony

iy o RS SR A o R oIl 9 e O Y

_ _ I"=groups su
2 2 B P B P S i oy et
Z?L;fﬂgg;fg{;gﬂ;ﬁ@%%ypgﬁggggﬁﬁiﬂkﬁ?XQQP %L%Qﬁ%ﬁ%gbtetraacetic acids
may be used alone or in combination of two or more members.
15 In the present invention, the intraocular pressure
reducing effect of an ophthalmic soclutioncontaining the present
compound can be enhanced by formulating "boric acids” and
"ethylenediaminetetraacetic acids” in combination.
The present compound preferably employed includes:
20 4-(l1-hydroxy-l-methylethyl)-2-propyl-1-{4-[2-(tetraz
0l-5-yl)phenyl]lphenyl}methylimidazole-5-carboxylic acid;
2-ethoxy-1-[2'-(1lH-tetrazol-5-yl)biphenyl-4-yllmethy
1]-1H-benzimidazole-7-carboxylicacid; or a pharmacologically

acceptable salt or derivative thereof, but is not limited

25 particularly thereto.



t et r ahydr ot hi opyr an-2-yl, 4-nethoxytetrahydrothi opyran-4-yl, etc.;
"tetrahydrofuranyl or tetrahydrothiofuranyl groups"such as

t etrahydrofuran-2-yl, tetrahydrothiofuran-2-yl, etc.; 25 "silyl groups”
including tri(lower alkyl)silyl groups such as 12 trimethylsilyl,
triethylsilyl, isopropyldinethylsilyl, t-butyldinmethylsilyl,

nmet hyl di i sopropylsilyl, nethyldi-t-butylsilyl,triisopropylsilyl,etc.; and
tri(lower alkyl)silyl groups substituted by 1 or 2 aryl groups such as 5
di phenyl met hyl st§|  CAGRRFRABIRY| AF yithedi PRRAGRT s FRERYNRE| yin the
phenyl dii sopropyl silyl, etc.; "al koxynethyl groups” including |ower

al koxymet‘hphtéﬁgmé@ sgdntiongetitfoprefienadlyl 0 nee hib 3 1{Wévioxeaehyl

et hoxynmet hyl , propoxynet hyl, isopropoxymnethyl, butoxynethyl, 10

t - but oxyneragkeyabig. 0. Lowver 1akkdwyat ebulttonet alkdkgdethplregooups such as
2- met hoxyet hoxynet hyl ; and hal ogeno-| ower al koxynet hyl groups such as

2,2, 2-trichl or ofhbhopheatnadgl dg s¢21 Thlamcegttailye) sel byl imtude 8 Shlastel t ut ed
et hyl groups" including | ower al koxyl ated ethyl groups such as

1- et haxyepbgbartd by(reaptopgxyhet hybsest ccompithdarDgenoaidyd . graugns such
as 2,2,2-trichloroethyl; ™"aral kyl groups” including | ower alkyl groups

substi tut edylpy ianuaeathéltaQrQ&D§s§uéh%@§ hengyl i nretap i sreidod Jas
~-napht hyl met hyl , di phenyl met hyl ) tri phenyl net hyl,

a- napht hybdapaanxhmet hybtads aahhsy) FRARY | 11 40188 Gat 270 WOV ddoth 9roups
substituted by 1 to 3 aryl groups in which the aryl ring is substituted by

over. al ki oh BT« 81dY .01 £ 0c1 1l 0OER o YGHI0e1 SHGIL P8, (aREHINEPENZYT

2,4,6-trinet enzyl, 3,4,5-trine met hoxybenzyl

&-met hoxy ey LA TR 1 £8rGalll 7 0RPEEY L. 4.1 LRARRITH sarts:
yl, bronmobenzyl ,

10 organic amine salts, e.g., t-octylamine salt, dibenzylamine
salt, morpholine salt, gluccsamine salt, phenylglycine
alkylestersalt, ethylenediamine salt, N-methylglucamine salt,
guanidine salt, diethylamine salt, triethylamine salt,
dicyclohexylamine salt, N,N'-dibenzylethylenediamine salt,

15 chloroprocaine salt, procaine salt, diethanolamine salt,
N-benzylphenethylamine salt, piperazine salt,
tetramethylammonium salt, tris(hydroxymethyl)aminomethane
salt; and amino acid salts, e.g., glvcine salt, lysine salt,
arginine salt, ornithine salt, glutamic acid salt, aspartic

20 acid salt. Preferably, alkali metal salt, more preferably
sodium salt or potassium salt is used.

The “pharmacologically acceptable derivatives” of the
present compound means those derived from the compounds having

the chemical structure of the general formula (I), which has

25 a hydroxyl group and/or carboxyl group, by modification of such

10



4- cyanobenzyl, etc.; "al kenyl oxycarbonyl groups" such as vinyl oxycarbonyl,
al I yl oxycarbonyl) etc.; and "aral kyl oxycarbonyl groups” in which the aryl
ring my be substituted by 1 or 2 |ower al koxy or nitro groups, such as 5
benzyl oxycar bonyl , - 4- met hoxybenzyl oxycar bonyl ,

3, 4- di net hoxybenzyl oxycar bonyl , 2-nitrobenzyl oxycarbonyl,

4-ni trobenzyl oxycarbonyl, etc. The "general protective groups” associ ated
with "esters based on the carboxy group" include "lower alkyl groups such
10 asnet h§FOBPRy| , Preperivaddrss/ inaldeylestegrubgred otk § hydrasylput yl )
n-pentyl, isopentyl, 2-nethylbutyl, neopentyl, 1-ethylpropyl, n-hexyl)

i sohexyl ) 9Z0RRt hy| p&heyis, based: opl sdet Wydraxydt Byopent.y " estemst asednt vyl ,
3, 3-di nmet hyl butyl, 2,2-dinethylbutyl) 1,1-dinmethylbutyl, 15

1, 2-di et Al bae yWartoxdr dmespiyehdt Vani @e3-sest byl thie \dariteay igrduptyl )
etc.; "lower al kenyl groups such as vinyl, 2-propenyl, 1-nethyl-2-propenyl,
2- met hyl - 2hptdEenyhe chmpbluplds2ipwhpehydaciebtiéenglchet-oeahy e 2-duitdiay | |
2-met hyl - 2- but enyl, 1-ethyl-2-butenyl) 3-butenyl, 20 1-nethyl-3-butenyl,
2- et hy| - shat"eyperdl picbectikiel goyhp " oPepratyct iva8EBYb-wh DERtRIY|
2-met hyl - 2-pentenyl, 3-pentenyl, 1-nethyl-3-pentenyl, 2-nethyl-3-pentenyl,
4- pent enybe drdm@idy i ndr DEGtARBghZa BRI gi4=NeRaeRYich Zs @ lys d-hexenyl
4- hexenyl, 5-hexenyl, etc.; "lower 25 al kynyl groups" such as ethynyl,
2-propynyl, 14 gmi- FgERkk52- BRORLEHIve? Imeakis I Wrdid Ldl e

1-et hyl -2-butynyl, 3-butynyl, 1-nethyl-3-butynyl) 2-nethyl-3-butynyl,

1- et hyl - 3zhULYRY b 25-1[5&%- — | 5 ﬂg%t pdyfl R&. Ny
1-nethy|-§-pentyny?, 2-ng%kyﬁ%§?%%§¥y%§l, fyenf¥' :£§' olysis,

1- mat hyl - 2 l,=,4-.pent |4 2412 nyl) 3-hexynyl, 4-hexynyl,
5- hexynyl ,élgf%?%ﬂﬁ)SFosgeﬁg’?%\%é’%i%l'k#as/d‘fc &R | Lor onet hy

trichl oromethyl . .difluoronethyl) dichloronethyl . dibr ne | o

1 uorieenyl > 1805 2o88PRE pRodedt fre SRaY phePhdpeBR b Eh 5 aF H RS hyl
2-chl oroethyl ,. 2-f] uoroet hyl). 2,2-dibronoethyl, etc.;. hydroxy-"|ower_ al kyl
groups" s éﬁ%OE-%P@Wéﬁ# group. d?ﬂ?dr%%%g’ﬁs,e%g’ﬁyﬁ?% 1

3, 4-di hydroxybutyl, 4-hydroxybutyl, etc.; "lower aliphatic a%éé"-"lomer

al kyl 15 GFOWPs" REFHLLAD bk AXA netbiPhathe 25¥ve IFONPISondPTRERIGN 1% oups” ;
and t he above-nentioned silyl groups”. The term "protective group which can
be cl eavedOWMenALIPRAEDTGTYE TrOMRYPEL Lo cathonasingdndipgiatkansis a
protective group which can be cl eaved by a biol ogi cal process such as 20
hydr ol ysi gTioupshauabenfoouylt Aaes el a phiosd oayild butyrylsdsob@ingtyla
derivative can be confirmed by intravenously injecting it to an
experlententamoml , pivaleyanplalernt . dsovmlesylf.obtbardyhby rexeamonsl i on of
the animal's body fluid and detection of the original conpound or its

phar macol dgicamldwl ,accepitaiylnarioyl?b sHike tiprlianiniossl gr oup whi ch can be
cleaved in vivo through a 15 bi ol ogi cal way such as hydrol ysis”

associ at ed -Wthy 1 ealeics; 10aKL G A ndih Vb tandy ) aitidecditby e hers based on
t he hydroxyl group"” preferably are."carbonyl oxyal kyl groups" such as

1- (acyl oxybddcariyial Kykrgaedasoyincl udbtadebahoyer alddiiaiddcatddi oxy) 5
"l ower al kyl groups"” such as fornyloxynethyl, acetoxynethyl,

di met hy| aRRR MOYE! 1Y e RAR HYH dRYARIPY | 11 WA PoBidWdanoy1,

pi val oyl oxymet hyl ) val'‘eryl oxyrmethyl ) isoval‘eryl oxymet Ryl

103y TR A A AR T o )

1 LSoVa e S dad oY | el andy] O IUARNPHOIH agecanor1,

Ll val oL O Syl Sl e ARl ds LU STt @y Pr Py
halogenoalkylcarbonyl groups such as  chloroacetyl,

dichloroacetyl, trichloroacetyl, trifluorcacetyl, etc.; and

25 lower alkoxyalkylcarbonyl groups such as methoxyacetyl; and

11



15 1-propi onyl oxybutyl, 1-butyryl oxybutyl, 1-pival oyl oxybutyl,

1- acet oxypentyl, 1-propionyloxypentyl, 1-butyryloxypentyl,

1- pi val oyl oxypentyl, 1-pival oyl oxyhexyl, etc.; 1-("cycloal kyl" carbonyl oxy)
"l ower al kyl groups” such as cycl opentyl car bonyl oxynet hyl ,

cycl ohexyl car bonyl oxynet hyl , 20 1-cycl opentyl car bonyl oxyet hyl)

1- cycl ohexyl car bonyl oxyet hyl , 1-cycl opentyl car bonyl oxypropyl)

1- cycl ohexyl car bonyl ox propyl 1- cycl opent yl car bonyl oxybut yl ,

1-cycl oheS%&*ﬁé’éldséﬁyﬁo@( %rb@mzl;grm@ﬂsqclaﬁ@rmrml@xyl pyepiollayder al kyl
groups” such as 25 benzoyl oxynet hyl; (| ower al koxycarbonyl oxy) al kyl groups
such 16 mgthaeriérydar bonfboryist Hslocrettiomoydar bonyl oxynet hyl ,

pr opoxycar bonyl oxynet hyl , i sopropoxycar bonyl oxynet hyl , '

but oxycar bBhyR exetratyly2)- butetydxy casbhony| oxXyrematiic 5 acyl groups”

pent yl oxycar bonyl oxynet hyl , hexyl oxycar bonyl oxynet hyl ,

cycl ohexyk axygan hgnyl &E&%Qﬁ}rl @&Gxﬁ?@d&%h@abaa%?qu&cmp@ﬁq&%ﬁ et hyl)

1- (et hoxycar bonyl oxy) et hyl (et hoxycar bonyl oxy) et

1- (pr opoxgCcaaBARKLPLY) el hhidééﬁﬁﬁ@&x¥£ 1999%&9§ EBﬁbs Hich as

1- (but oxycar bonyl oxy) et hyl,” 1- (i sobut oxycar bonyl ox
1-(t-but oxysabhemEneshet hy4~c1illélp@t5'éﬂ{£8iﬂcaré%ﬂOXXB%EB" alkylated
1- (hexyl oxycar bonyl oxy) et hyl , cyclopentyloxycarbonyloxy)et yl,

1~ (cyol opentyT Sryea ot o3y %‘E Ut e e R ST
B SRR 0 lrceon.

I EEL?ﬁi?éa?— %%p?%%@#‘bbahféfs%&u&%’éﬁ%@%ﬁ?P b3y, B Bfibovenzonn.

(p y|§ ﬁcar ?’&Wrowl 1P hexyl oxycar borl%,l Oxﬁifﬁz@llcarbonyl

(

(

(propoxycar bonyl oxy) buty (iso ropox carbonyloxy buty

but oxyG&PHERy| §Y¢ bu@§| ijﬂm¢%%%ﬁ¥6§y aﬁﬁéhgﬁBi9yﬁuty¢n aryiated

nethoxycarbonyloxy)pentyl 1- (et hoxycar bonyl oxy) pent y

( met hox fEAHSGAPIANYY FEeyps sucht @%wwwyﬂexwﬂl@@ca@@ﬂ
xodi oxol enyl met hyl 5 groups such as
5- pheny| SZogps-"1, Indiloxingn- Aowometaltoxycarbonyl groups such as
5- (4- net hyl phenyl ) - 2- oxo- 1, 3- di oxol en-4-yl ] et hyl ,
5- ( 4- net mexyywhayodarbahydxo-ef b xgiapateny Y- \Wijomidpdarbonyl ,
5- (4-fl uorophenyl)-2-oxo- 1, 3- di oxol en-4-yl ] net hyl ,

15 Dbutoxycarbonyl, s-butoxycarbonyl, t-butoxycarbonyl,

1-
1-
1-
1-
1-
1-
1-
(0]
(
[
[
[

isobutoxycarbonyl, etc.; and halogeno- or tri(lower
alkyl)silyl-substituted lower alkoxycarbonyl groups such as
2,2,2-trichloroethoxycarbonyl,
2-trimethylsilylethoxycarbonyl, etc.;: “tetrahydropyranyl or
20 tetrahydrothiopyranyl groups” such as tetrahydropyran-2-yl,
3~bromotetrahydropyran-2-yl, 4-methoxytetrahydropyran-4-yl,
tetrahydrothiopyran-2-yl, 4-methoxytetrahydrothiopyran-4-yl,
etc.; "tetrahydrofuranyl or tetrahydrothiofuranyl groups” such
as tetrahydrofuran-2-yl, tetrahydrothiofuran-2-yl, etc.;

25 "silyl groups” including tri(lower alkyl)silyl groups such as

12



[ 5- (4-chl orophenyl) - 2- oxo- 1, 3-di oxol en-4-yl ] nmet hyl , 10
(2-oxo-1, 3-di oxol en-4-yl)nmet hyl, (5-nmethyl-2-o0xo0-1, 3-di oxol en-4-yl)net hyl,
(5-et hyl - 2- oxo- 1, 3-di oxol en-4-yl) et hyl ,

(5-propyl - 2- oxo- 1, 3-di oxol en-4-yl ) et hyl ,
(5-isopropyl-2-oxo-1,3-dioxolen-4-y|)nethy|, 15

(5- butyl - 2- oxo-1, 3-di oxol en-4-yl ) nethyl, etc.; "phthalidyl groups” such as

AR L S T TR S e

"aromatic acyl groups su00|n|c acid half-ester salt residues”
phosphor?c EEYgGFBeﬁgYéFléﬁit PeshyuEdisopgePELSLLYhi ng resi dues of anino
aci ds"; carbanoyl groups; carbanmoyl groups substituted by 1 or 2 | ower
al kyl gr onpEhydfd- 'tib(lﬁaf}lsé%)‘{)lalH(S/ib&?l@ﬁ@hﬁh%illjlo%é‘r sqmntag(lower
pi val oyl oxymet hyl oxycar bonyl . Preferred exanpl e includes "carbonyl oxyal kyl
groups". 2bkvh)shéydt bepubangubspitused by Yrowps axyilc roapshewiteased 18
in vivo through a biological way such as hydrol ysis" associated with
"est erss bdspdenplinbéhgashayy ,gddppengddupydteilghly "al koxy | ower al kyl
groups” including | ower al koxy-Iower al kyl groups such as nethoxyet hyl,
1- et hoxyetibphehviesbpropyImtingiy,et hy phehyldiisopropgigliantlyl) etc.:
2- met hoxyet hyl , 2-ethoxyethyl, 1, 1-di methyl-1-methoxyethyl, ethoxynethyl,

N- pr opoxymet kY kymesGPNOPEXYHEt Al irdd WoXswet BY kokyRetaxngt bybs ehuzh; | ower

alkoxylated | ower al koxy- | ower al kyl groups such as 2-net hoxyet hoxynet hyl ;

"aryl " oxyasnweloBdat n gl OUPs - ﬁ%@t}%ﬂ il ; ehdbggaralsd , | over
al koxy-1 ower al kyl™ grotps such as 2 2- trlchloroethoxynethyl

g:zﬁgschlsucﬁbggm%éﬂﬁggzggr%gﬁyong“%&wﬁrc??ﬁg P QE?QEYLy||Sr§Lp§Lk§Lch as
hy!| " h

Zia”nﬁty: IEP%%%%% S -onelf%"??z af¥Sky Tt IIDIII%F”%I Kootz Such

afoﬁesnglé Pug %%9Pn%f t Y é?b;geéFﬁﬁﬁggﬁ%EHcoptl‘gahé hg&% on?ﬁethyl)

2- fl h ul f I h 0 f I | kyl

g oups" " SIER GBI NYdn o B eﬁbrsfyom%%t%ﬁc) 2 2 e BEAPPOR Pgea‘ir?w’“ﬂi‘wcy the

above-nentioned "1- (acy oxy). "l ower al k I groups"", the a ove nenthned

pht hal i dy Pi§AgusdLlonasthasal e tdhi + orfe Iovv“lé’rb%wtedjr InHfoxyal kyl

groups such as 25 carboxynet hyl; and"am de-formn reS|duesof anm no
aci ds" suckngduding lower alkoxylated ethyl groups such as 1-ethoxyethyl,

15 1-(isopropoxylethyl, etc.; and halogenoethyl groups such as
2,2,2-trichloroethyl; “aralkyl groups” including lower alkyl
groups substituted by 1 to 3 aryl groups such as benzyl,
a-naphthylmethyl,‘ B-naphthylmethyl, diphenylmethyl,
triphenylmethyl, a-naphthyldiphenylmethyl, 9-anthrylmethyl,

20 etc.; and lower alkyl groups substituted by 1 to 3 aryl groups
in which the aryl ring is substituted by lower alkyl. lower
alkoxy, nitro, halogen or cyano, such as 4-methylbenzyl,
2,4,6-trimethylbenzyl, 3,4,5-trimethylbenzyl,
4-methoxybenzyl, 4-methoxyphenyldiphenylmethyl,

25 2-nitrobenzyl, 4-nitrobenzyl, 4-chlorobenzyl, 4-bromobenzyl,
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as phenyl al anine. The term "dispersion in a state of nol ecule" indicates
that in the case where the present conpound is fornulated in an ophthal mc
solution, the chem cal shift of each proton appears 5 at a higher magnetic
field (upfield) conmpared with the shift in an aqueous solution of the
present conpound. Mre specifically, it indicates a state in which the
protons on the phenyl ring of the present conpounds are shifted by O A ppm
or nore) preferaply 0,02ppm or fore, tqQ the higher, upfield,10 ition.
Details V\;‘) T‘Fyffégg@ééﬁ’ilbe %% Exa ?‘@?Yg@"é’\ﬁa’%ﬁ’é‘@t agjéoﬂ?sml%@%ﬁaras

di spersion can be confirnmed by the fact that the particle size of the

pr esent d%h%%&ﬁﬂYEFEBSPEH'iﬁliﬁlﬁﬁﬁFﬁﬁpﬁpglsoPGFrénaﬁgcones about 1/2 or

| ess of that in an aqueous solution) indicating it being clearly dispersed
al nost 15" #HadkylarycorbeRy Imgnensr for whitfht ABes 3Tt ohlnghBagpMehal ni c
solutions of the present invention may optionally be prepared in

conbi nat i snbakihuiedi byvadsorf 8r lewamphd kolyf bar N1ErebOIricnds,, iSSHo@sc
agent, pH ad~ustor, solubilizing agent, thickener) dispersant, and so on.
20 The& bubéaeyilexgrampbnfiled ibmet-hexgbeneyieonyicambdnydr.i ¢ acids , as well
as phosphoric acids , acetic acids , carbonic acids citric acids ( and the
| i ke . The,phaipkahokyaeinds Loxyeaintomel ds 2-pdtbobeozadodycardrmhdlitric
aci ds include phosphoric acid, acetic acid, carbonic acid, citric acid, pet
se, and thehph tegbeyizh@nkydarsshyligneas:. The equival ent substances to
phosphoric acid, 20 acetic acid, carbonic acid, and citric acid nmean

conpounds whi ChTﬂ%ne?éﬁérEﬂ%\ﬁé@ti\%‘ oIdiRls¥ 8sk68iatanbeith € doerand
citrate ion on dissolution in water. Preferred ones are boric acids,

par ti cul alyedbBhi end% Modie igr A dricdbachot Bednd ot $B & B0 Al

decahydr at e. e sta Izer is exenplified by the above-nentioned

t hyl di_am Li i fhs, di I I di
Py oon S0 b e £ B P s T e A Ry e
aci ds) angtl _ggrticu!afl referr Leietylen gh% 'g@}egﬁﬁﬁggﬁéflgcid,

i sod R S er S PhSo ot 2PReRtRyar ot petEnBBY,
e;ﬁgl;ﬁghi:ﬁ§ietet:ag]etat triﬁydrateI %pga 2tr SIZ?uluTi
et hyl enedila'l’ﬁtg\é‘tlé)tli")anﬁe't é’['g"etxé”tlr'aﬂﬁﬂlﬁ’g <Si G HRE RS ed use of boric

aci ds and 15 et hyl enedi am net et raacet.ic ag{ds {H] nces t he intraocul ar
pressure redfGgRSTHaE:: A MHADORRHN I L ¥£§ﬁﬂ Yhen a buffer and a

stabilizer are added, it is a pregé;ate to add boric_acids as a buffer and
et hyl enedi3arA THEma thaalkrt el adh & HMetRY Bty Lerl i b EMt Rt PohY L 20 The
i sotoni c agent includes, for exanple, glycerin, propylene glycol, sodium
chl orifle, IpR-abigiathripwtyle, 3osbAdaethydhutyd., 1HE¢ tReLPTREL pH
adj ustor includes, for exanple, hydrochloric acid, citric acid, phosphoric
aci d, acetd-etiethuspli usthydr Sxlicter 25LlpenylsguavRydr 6Xiche, aHoViiBY acei d,
borax, sodi um carbonate,
2-propenyl, l-methyl-2-propenyl, 2-methyl-2-propenyl,
2-ethyl-2-propenyl, 2-butenyl, l-methyl-2-butenyl,
2-methyl-2-butenyl, l-ethyl-2-butenyl, 3-butenyl,

20 1-methyl-3-butenyl, 2-methyl-3-butenyl, l-ethyl-3-butenyl,
2-pentenyl, l-methyl-2-pentenyl, 2-methyl-2-pentenyl,
3-pentenyl, l-methyl-3-pentenyl, 2-methyl-3-pentenyl,
4-pentenyl, l-methyl-4-pentenyl, 2-methyl-4-pentenyl,

" 2-hexenyl, 3-hexenyl, 4-hexenyl, 5-hexenyl, etc.; "lower

25 alkynyl groups” such as ethynyl, 2-propynyl.
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21 sodi um bi carbonate, and the |ike. Thesol ubilizing agent

I ncl udes, f or exanpl e, pol ysorbate 80, pol yoxyet hyl ene hardened castor oil 60,
macr ogol 4000, polyethylene glycol, propylene glycol, and the like. 5 The
t hi ckener and di spersant include, for exanple) nmacronol ecul es of cellul ose
type such as hydroxypropyl net hyl cel | ul ose) hydroxypropyl cel |l ul ose, etc.,
sodi um al gi nate, polyvinyl alcohol, carboxyvinyl polyner, polyvinyl
pyrrolidone, and the like. |10 The ophthal mi ¢ solutions of the present

i nvent i onlnigtpydréraplopysa ladj2ududgratl pH eyl - -Gubywhydt. approxi matel y
1.0 of osnotic pressure ratio. The dose of tha ophthal mc solution may be
sel ect ed depé&hiilng -dmtymylcodibuitymylage, ~maithtlhed fartynydt,i on, and
practically may be admi nistered to eyes 15 in a concentration of 0.01 to

15&(w v) @FmelhylrSsemt yoyipound thiyd 130 taetwaryl, t-pemitayrddy, Bri ef
Description of Drawings Fig. 1 shows variables of the chem cal shift in

Exanpl e 2Q -meithydorpaientegmy,t 1B -geess iyl Canmpes iy v parmimy2, Fig. 2
shows vari abl es of the chem cal shift in Exanples 6 and 7 and Conparative

Exanpl ® 4 2i-mhe@ORAI -SRI iy |t %ﬂq@q@qqﬁé&g@@g&&ﬁwﬁﬁ Best Mbde

for Carrying Qut the Invention he foll ow ng exanpl es serve to

11 ustrat e -gReeiyhi-Galden tiyy 1l NVRHQMYIO! §Nea:BHPO0S & HeRAY £]

under st andi ng but are not intended tolinit the scope of the invention. (1)

Prepar at | g SoHe Mol SIAN LHIPA JEPGId Pt ons of

ophthal mi ¢ sol uti'ons used in t I nvent1on. nmpound A neans

iiéﬁéﬂ§?f%ﬁ§ﬁ%ﬁ?ﬁ%% ; |nzégaokgﬁgﬁ%%F%%§6#%ii%%ﬁ%%ﬁﬁﬁéﬁﬁﬁyThe fol | owi ng
structur aldifc?lrl%‘lflo?ﬁetjh%lqor@.%%%?noﬁle]t%yq,esﬁliéalzcim?eq:h]jrf,i n 100mi) Conpound A
10 2,2,2-trichloroethyl, 2,2,2-trifluoroethyl, 2-bromoethyl,
2-chloroethyl, 2-fluoroethyl, 2,2-dibromoethyl, etc.:
hydroxy-"lower alkyl groups” such as 2-hydroxyethyl,
2,3-dihydroxypropyl, 3-hydroxypropyl, 3,4-dihydroxybutyl,
4-hydroxybutyl, etc.: "lower aliphatic acyl"-"lower alkyl
15 groups” such as acetylmethyl; the above-mentioned *aralkyl
groups”; and the above-mentioned "silyl groups”.

The term “protective group which can be cleaved in vivo
through a biclogical way such as hydrolysis” means a protective
group which can be cleaved by a biological process such as

20 hydrolysis in the human body to give a free acid or its salt.
Such a derivative can be confirmed by intravenously injecting
it toanexperimental animal, for example, rélt ormouse, followed
by examination of the animal’'s body fluid and detection of the
original compound or its pharmacologically acceptable salt.

25 The "protective group which can be cleaved in vivo through a

15



20 Benzal konium chloride IH4 g 0.01 g Tronetanol 2 g Sodi um chl oride 0.28
g Sodi um di hydrogen phosphate di hydrate 25 Sodi um hydroxi de proper anount
proper anmount 23 Di | uted hydrochloric acid proper anount Sterilized pure
wat er proper anmount The sort of the conpound and the mxing ratio of the
additives may optionally be changed to give a desired ophthalmc 5
solution. Prescription 2 (in 100nl) Conpound A 3 g Benzal koni um chl ori de
0.005 g Trometanol 2 g 10 Boric acid 0.5 g Disodium

et hyl enedPifi AELEALHREEUER agddrat vs bs hessgcsadrdiwidh opslers baspedsodi um
di hydrogen phosphat e dehydrate 15 proper anmount Sodi um hydroxi de proper
anount Di pittde hydrosilogroundiandregdersnbaned Stretheihedrgry & g™ pr oper
anount The sort of the conpound and the mxing ratio of the 20 additives
may opti opaefgrbblyhangelichnbgnydoaydékyiledrophs haurle asollut(iaaryloxy)
Prescription 3 (in 100nl) Conpound A 3 g Cetrim de 0.005 g 25 Tronetanol 2
g 24 Bol Lowari d1kyl: grbuseli imeBhidyhened{ dlowet ellriahetiat @oyal\arl e

0. 005 g Sodium chl oride 5 proper anobunt Sodi um hydroxi de proper anount

D lutedd hydowell alkg1agigupk OpticR s Horfiyelddvnkathyiur acbAlaiymdIBer, anount

10 0.2
’ dimethylaminoacetoxymethyl, propionyloxymethyl,
butyryloxymethyl, pivaloyloxymethyl,
valeryloxymethyl, isovaleryloxymethyl, hexanoyloxymethyl,
1-formyloxyethyl, l-acetoxyethyl, l-propionyloxyethyl,

10 1l-butyryloxyethyl, l-pivaloyloxyethyl, l-valeryloxyethyl,
l-isovaleryloxyethyl, l-hexanoyloxyethyl, l1-formyloxypropyl,
l-acetoxypropyl, l-propionyloxypropyl, 1l-butyryloxypropyl,
1—pivalojloxypropyl, l-valeryloxypropyl,
1—iéoveleryloxypropyl, l-hexanoyloxypropyl, l-acetoxybutyl,

15 l-propionyloxybutyl, l-butyryloxybutyl, l-pivaloyloxybutyl,
l-acetoxypentyl, l-propionyloxypentyl, l-butyryloxypentyl,
l-pivaloyloxypentyl, l-pivaloyloxyhexyl, etc.;
1-("cycloalkyl” carbonyloxy) "lower alkyl groups” such as
cyclopentylcarbonyloxymethﬁl, cyclochexylcarbonyloxymethyl,

20 l-cyclopentyvlcarbonyloxyethyl, 1-cyclohexylcarbonyloxyethyl,
l-cyclopentylcarbonyloxypropyl,
l-cyclohexylcarbonyloxypropyl,
l-cyclopentylcarbonyloxybutyl, l1-cyclcochexylcarbonyloxybutyl,
etc.; and 1-("aromatic acyl”oxy) "lower alkyl groups” such as

25 benzoyloxymethyl; (lower alkoxycarbonyloxy)alkyl groups such

16



Sodi um di hydrogen phosphate dehydrate The sort of the conpound and the

m xing ratio of the additives nay optionally be changed to give a desired
ophthal m c solution. (2) Preservation effectiveness test In order to

exam ne the antiseptic effect of the ophthalmc 15 solutions of the present
i nvention, the follow ng preservation effectiveness test was conducted.

[ Preparation of ophthalmc solutions Exanple 1 In 75nmL of purified water
was di ssolved 2 g of tronetanol, 20 ethyl enedi am netetraacetic acid (proper
anmount) aR® borax (proper anobunt). To this solution was added 4 g of
Conpound A and then, after dissolution, 0.004 g of benzal koni um chl ori de.
The sol uthehhyyycatpesyddxgmephyl,. ethwxyicarbenlyloxymeithonlhydr oxi de
solution, and then made up to 100 ml in total with addition 25 of purified
wat er. Therspbuycenbwaylblkemefthiyler ddoplropogiycarbony loeymedahgIf,i | t er

(manuf actured by M LLI PORE)[ hydrophilic Durapore (material: hydrophilic

pol yvi nyl bdesgydat-boakildeyme@h2dNni sobutoxycarbonyloxymethyl,
i nasterilizedconditiontogi veanopht hal m csol uti on. Exanple 2 5 An ophthalmc

sol utimpn pastplerFeasdvonyl beymeBy T8N RekyvaAS vt aPbamgleximetrgapt that
cetrimde was used in place of benzal konium chloride. Exanple 3 An

opht hal m gys@bHbkN MET AR 1Ry el same manner 10 as in Exanple 1,
except that |idocaine was uséd in place of trometanol. Exanple 4 An

CEhs e T ST AR ) ORISR TR o | B ¢ L, encet
1-{methoxycarbonyloxy)ethyl, 1-(ethoxycarbonyloxy)ethyl,
l—(propoxycarbonyloxy)ethyl, 1-(isopropoxycarbonyloxy)ethyl,

10 1-{butoxycarbonyloxy)ethyl, 1l-{isobutoxycarbonyloxyj)ethyl.
1-{t-butoxycarbonyloxy)ethyl, 1-(pentyloxycarbonyloxy)ethyl,
1-(hexyloxycarbonyloxy)ethyl,
1-(cyclopentyloxycarbonyloxy)ethyl,
1-(cyclopentyloxycarbonyloxy)propyl,

15 1-(cyclchexyloxycarbonyloxy)propyl,
1—(cyclopentyloxﬁcarbonyloxy)butyl,
1-(cyclohexyloxycarbonyloxy)butyl,
1-(cyclohexyloxycarbonyloxy)ethyl,
1-{ethoxycarbonyloxy)propyl, l1l-{methoxycarbonyloxy)propyl.

20 1- (ethoxycarbonvloxy)propyl, l-(propoxycarbonyloxy)propyl,
1-(isopropoxycarbonyloxy)propyl,
1-(butoxycarbonyloxy)propyl, 1-(isobutoxycarbonyloxy)propyl,
1-(pentyloxycarbonyloxy)propyl,

1- (hexyloxycarbonyloxy)propyl, 1-(methoxycarbonyloxy)butyl,

25 1-(ethoxycarbonyloxy)butyl, 1-{propoxycarbonyloxy)butyl,.
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An ophthal mc solution was prepared in the same nmanner as an Exanple 1,
except that no tronetanol was added thereto. (Test Method] 20 The
preservation effectiveness test was carried out according to the Japanese
Phar macopoeia XIV. E. coli, P. aeruginosa, S. aureus, and A niger were
used as test mcroorgani sns. Viabl em crobecel | nunber wasneasured6hours (
for bacteria) , 24 hours ( for bacteria) , and 7 days ( for fungus ) 25
after incybation) and the survival rate of the m croorganisns 26 was

ol cul at oi- hEE PHORG Il AERO TN Sl A K B EFAGRELORYAAAY) TaHAHA « e
results. Survival rate ($) = Viable microbe cell nunber /Initial nunber x
100 5 Tabla(iSEREHEARY CAEPIRNICORY 1L 1 EoAPEERAXXCEE PRI BEKY A BEH: ¥im

chl oride (g)0.0040.004Cetrim de (g)0.004Tronet anol (g)22Borax (g)proper
anount pr oéaen( ehheuNCerbpay lasylperbyYAr (lg)(pledPexvaasibonyleFsr) hawitnt pr oper
amount pH777 6 hr after4.3x1 OA 9 5x10 2 2x10-3E coli %or less... ( )J24 hr
af t er 4. 3x 16l eCkb@FcgxbOrydozadbexlydss@tier. ; and oxodioxolenylmethyl

af ter 3. 3x10- 02. 3x1039. 7x10-"' P. aenygi nosaor |essor |ess(% 24 hr

aft er I 3xtDo0Ps3x uch34a6x105ephensdrlesgd-ir, 3-dioxolen-4-yl}methyl,

af ter 6. 3x10- 05. 6xt 0- 31. Ox10- 2S. aureus(% 3. 1x1041. 4x1033. 1x10724 hr afteror
| essor | e$sen 4-aetAvilipdesny19)-2 days- Bf 3 edlovd]l &x1D- v¥ I nte tEPTA:

Et hyl enedi am net etraacetic acid 27 Tabl e 2 Exampl e 3Exanpl e

4Cnp. Ex. 1@erpautie thdgipdRanzal ko um shioskseet 91 Oy DP@tRH20. 004Li docai ne
(g) 2Ni coti nam de (g)2Borax (g)proper anountproper anountproper anount EDTA*

(9) proper [3mMUntNRRARYpHEIBHINT -PF OPES - BIDLAE §¥HTdn E4 COLImEKRPINT
after4. 7x10ab. 9x1P~1. 624 hr after9. 3x1041. 7x10- Z6. 9x10'

[5-{4-chlorophenyl)-2-0x0o-1,3-dioxolen-4-yl]lmethyl,

10 (2-0x0-1,3-dioxclen-4-yl)methyl,
(5-methyl-2-0x0-1,3-dioxolen-4-yl)methyl,
(b-ethyl-2-0x0-1,3-dioxolen-4-yl)methyl,
(5-propyl-2-oxo-1,3-dioxolen-4-yl)methyl,
{5-isopropyl-2-oxo-1,3-dioxolen-4-yl)methyl,

15 (5-butyl-2-oxo0-1,3-dioxolen-4-yl)methyl, etc.; "phthalidyl
groups” such as phthalidyl, dimethylphthalidyl,
dimethoxyphthalidyl, etc.; the above-mentioned "lower
aliphatic acyl groups”":; the above-mentioned “aromatic acyl
groups”; "succinicacidhalf-ester salt residues”; "phosphoric

20 acid ester salt residues”; "ester-forming residues of amino
acids”: carbamoyl groups: carbamoyl groups substituted by 1
or 2 lower alkyl groups: and "l-(acyloxy)alkyloxycarbonyl
groups” such as pivaloyloxymethyloxycarbonyl. Preferred
example includes "“carbonyloxyalkyl groups”.

- 25 On the other hand, "protective groups which can be cleaved
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P. aerugi nosa6 hr afterl1.3x10" orless6.5x10-31. Ox10-~(~')24 hr after1.3x10"
orl essl. 3x10-0 orl ess2.3x103 S % hr afterundoneundoneundone. aureus ( ) 24
hr after undone undone undoneA. niger (% 7 days after381. Ox10~22 *EDTA:

Et hyl enedi am netetraacetic acid [Stability Test] The ophthal mi ¢ sol utions
of Exanples 1 to 4 were preserved 5 at 20C under a humdity of 40~ for a
period of 4 nonths; there was no change i n appearance, pH, and the residual
rate of Compound A and no occurrence of degradation products in the

sol ut i onsin MHoggRhraegbphbhalleiod csd! vay sivadoas ivinl esinwasenecdmtedt i on
(approximately 0.5~) of Conmpound A and a cationic antiseptic 10 agent
becane t uwbtll,” esheenzibbiseid gn whs capboygdirpuplddirage fmsalel niiadd&osgnpound.
(3) Measurenent of the chemical shift by PTMR [Preparation of a sanple for
use i n NNPoweasallenk:rijoupcahnelmdifhg ldeedlalitonf- hewwy aldtyelr gwasipsdded 1
g of Compound A and 5 2 g of tronetanol. In this solution was dissolved 1

mol / L sodsushlysttierhdeysehili, an {H¥aBe t il £h-wathiyhen -adithoked thylgH 7. 0
with 1 nmol/L hydrochloric acid (DAj and nmade up to 100 nL in total with

addi timn of (heayyopakeh)ethia ,sol ut emewdsxviaihvyil | t er ed-thhowgl tar@nbr ane

filter (MLLIPORE) in a sterile condition to give a sanple solution.

1l,1-dimethyl-1-methoxyethyl, ethoxymethyl, n-propoxymethyl,

,isopropoxymethyl,n-butoxymethyl,t-butoxymethyl,etc.;lower

alkoxylated lower alkoxy-lower alkyl groups such as

2-methoxyethoxymethyl; “aryl"oxy "lower alkyl groups” such as

10 phenoxymethyl; halogenated lower alkoxy-lower alkyl groups
such as 2,2,2-trichlorcethoxymethyl,

bis{2-chloroethoxy)methyl, etc.; ""lower alkoxy”"carbonyl

- "lower alkyl groups”" such as methoxycarbonylmethyl; cyano

"lower alkyl groups” such as cyanomethyl, 2-cyanoethyl, etc.;

15 “""lower alkyl” thiomethyl groups” such as methylthiomethyl,

ethylthiomethyl, etc.; ""aryl"thiomethyl groups” such as

phenylthiomethyl, naphthylthiomethyl, etc.; “optiocnally

halogenated "lower alkyl"sulfonyl “lower alkyl groups”™” such

as 2-methanesulfonylethyl, 2-trifluoromethanesulfonylethyl,

20 etc.; TTaryl”"sulfonyl T"lower alkyl groups”” such as

2-benzenesulfonylethyl, 2-toluenesulfonylethyl, etc.: the

above-mentioned "1-(acyvloxy) "lower alkyl groups”"; the

above-mentioned "phthalidyl groups”; the above-mentioned

“lower alkyl groups”: T“carboxyalkyl groups" such as

25 carboxymethyl; and "amide-formingresidues of amino acids” such

19



Conparative Exanple 2 A sanple solution for conparison was prepared in the
sane 10 manner as in Exanple 5) except that no tronetanol was added.
Exanple 6 In 80 nL of heavy water was dissolved 4 g of Conpound A and 2 g
of tronmetanol. The solution was adjusted to pH 7.0 with 1 nol/L sodi um
hydr oxi de sol ution (NaOD), which was made 15 up to 100 nL in total wth
addition of heavy water. The solution was then filtered through a nmenbrane
filter (NILLIPCRE% in a sterile condition to give a sanple sol ution.
Corpar at i ¥& BXahH1 8180 A€anpl e sol ution for comparison was prepared in the
same 20 manner as in Exagg%g 6, except that no tronetang% s _added.

] ¢ V2 d
Exanpl e 7 In 80Th¢ ©#TRe RRERIORa f Statrefismglerutsnpoldc3der 2 ¢

of tronetanol, 0.004 g of benzal konium chl oride, ethyl enedi am netetraacetic
acid (propedtakbubty eare erese (Bromaesaniumoppomd 46 fersnligehdiust ed
to pH 7.0 with 1 29 nmol /L sodi um hydr oxi de sol ution (NaOD), which was
made up tanoedtnalmiasehpthbnhtheédihaenical shify pLsadyprahen a@PEETEN was
then filtered through a menbrane filter (MLLIPORE) in a sterile condition
to gi Ve aataaphiigher utagme tic Ghbgphd atupfl Exdnpianphed aidite the whiidit f or
conparison was prepared in the same manner as in Exanple 7, except that no
t r onet anoinwesn addpttoyslesio IMttiad] ofH tiMR rectanst weompoBasiur ed Megieng an
NVMR apparatus ( JECL 10 ECP-500 ) (neasured at 35C; internal standard HDO
sol vent D2Ppcirikalvgr,i abl Bsdpitatde L Beaiteain ¥Hifdh ¢hei proppny @f tGenpound

phenyl ring of the present compounds are shifted by 0.0lppm

or more, preferably 0.02ppm or more, to the higher upfield

10 position, Details will be described in Examples below. The
state of molecular dispersion can be confirmed by the fact that
the particle size of the present compound prepared in an
ophthalmic solution becomes about 1/2 or less of that in an
aqueous solution, indicating it being clearly dispersed almost

15 in a state of the molecular form in the solution.

The ophthalmic solutions of the present invention may
optionally be prepared in combination with additives, for
example, buffer, stabilizer, isotonic agent, pH adjustor,
solubilizing agent, thickener, dispersant, and so on.

20 The buffer is exemplified by the above-mentioned boric
acids, aswell as phosphoricacids, aceticacids, carbonicacids,
citricacids, and the 1ike. The phosphoricacids, aceticacids,
carbonicacids, andcitricacids include phosphoricacid, acetic

acid, carbonic acid, citric acid, per se, and their equivalent

25 substances. The equivalent substances to phosphoric acid,

20



A in Exanple 5 versus that (standard) in Conparative Exanple 2 are shown in
Table 3 and Fig. 1. The variables of the chem cal shift of Conpound A in
Exanpl es 6, 7 and Conparative Exanple 15 4 versus that (standard) in

Conpar ative Exanple 3 are shown in Table 4 and Fig.2. In this connection)
the synbols a to k in Tables and Figs correspond to the variables of the
chem cal shift of the hydrogen atons attached to the carbons a to k as
shown in the foll o ruqtural formula. 20 30 d 5 10 Table 3 Exanpl e
5Cnp. Exa Elg&qﬁ\&) %ar OP@‘F q),r@pgrﬁ;}trlc acid mean compounds which

(9) 2pH77a-0.0280. 000b- 0. 0270. DOOc- D. 0360. 000d- 0. 0210. 000a- 0. 0250. 000Cheni ca
| shift ~9enerate phosphate ion, acetate ion, carbonate ion, and citrate

(PPm f-0.0340. DODg- 0. 0340. DDCh- 0. 0450. 000i - 0. D310. 000j - 0. 0300. 000k- D. 023D. D
OOMean val@e op dlgzcokubionom e@rexl. Prefsreed pEganpre WREXEeH®LAECPM Exm
3Cpm Exm 4Conpound A (g)4444Tronet anol (g) 22Benzal koni um Chl ori de

(g) 0. 0D50r803BoudRTY).p o iaamidp. dmrECTAnhydride, borax and sodium

(g) prop. ant prop. anmt pH7777a- 0. 032- 0. D320. 0D0- 0. 003b- 0. 033- 0. 0330. 000- D. O4c-
0. D26-. 0Bbd@a@eldPcabiidrbte27- D. 0280. 000- D. ODla- D. 029- 0. 0300. 000- 0. 0D2Chem
cal shift D

(ppm f - D. 029- 0. AR2Ds@aAD-1Q. iy -1 OSPerip D88 De 80Dy 0 £HQ2 latidvd3elh 136k d000- 0. 0
05i - 0. 035- 0. 0360. DOO- D. 002- 0. 036- 0. 0370. 000- 0. 003k- 0. D32- D. 0320. 000- 0. 001 Me
an val ue efhglleddeiGnidtdQEHbH00: 0. 0D2iEEATA:  Et Byl enedi@ni net etgqacetic
acid (4) Measurenent of the particle size [Method of Measurenent] 5 The

particl e ali%69h nGRRAMAL ddh X 38R Gntn gl CRALRY] 16, BXATLE Duiatherein

Wat er Was used in place of heavy wat er) OHin p ace of thI» was
measur ed ps$i33 3Rt IGlL Sieg 'H %0@35%%5 4ds Subng e on
Particle Sizer Model 570] at aYQEV eng%he' nm a tenperature of

23C 10 (TEasig LiPpel iy LResul e diaaH Aol J530, BT 01 ¢

Sl ze O

disodium ethylenediaminetetraacetate dihydrate, trisodium
ethylenediaminetetraacetate trihydrate, and tetrasodium
ethylenediaminetetraacetate tetrahydrate.

Since the combined wuse o¢f borilc acids and

15 ethylenediaminetetraacetic acids enhances the intraocular
pressure reducing effect of the ophthalmic solutions, when a
buffer and a stabilizer are added, it is appropriate to add
boric acids as abuffer and ethylenediaminetetraacetic acids
as a stabilizer in combination.

20 The isotonic agent includes, for example, glycerin,
propylene glycol, sodium chloride, potassium chloride,
sorbiteol, mannitol, and the like.

The pH adjustor includes, for example, hydrochloric acid,
citric acid, phosphoric acid, acetic acid, sodium hydroxide,

25 potassium hyvdroxide, boric acid, borax, sodium carbonate,
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reduced to 1/2 or less in conparison with that of Conparative Exanple 3.
I ndustrial Applicability As apparent from Tables 1 and 2 , the
antimcrobial effect 5 10 15 20 of the ophthal mi ¢ sol utions containing
Compound A and a cationic antiseptic agent (e.g., benzal konium chl ori de,
cetrimde) to bacteria and fungi is markedly increased by adding a basic
am ne conpound to the solutions. Therefore, an ophthal m c solution

conprisin . ound. having th Eg Lcal structure of the general fornula
(1) or a %Hg%ﬁéggﬁFﬁggPPgtSCcSﬁﬁa% 3n§&%F‘or derivative thereof, a cationic
antiseptic agent and_a _basic am ne cqonmpqund exhi bits a_highl ot ent
preservaﬂ\maefiaﬁﬁo&ﬂﬁ Z%P%%??BF}nﬁﬁu eS8 IS EHADRL e s Bﬁaéﬁﬁﬁék%ria
and fungi. Fromthe results as shown in Tables 3_and 4 and Figs. 1 and 2,
it is fouRf-t RRLYPKYEALYI S LR 1EFDHRT 0P LLN&0pr BEEFPICH %D t he
chem cal shift of each proton of Conpound A is shifted to the higher
magnet i c PPeVgthHdenBe JAFER 1paPIioFyd ediez @lyicodi .cand jthe ddk@ed to 1/2 or
| ess. 33 CLAIMS 1. An ophthal m csol ution conprising aconpound having 5
the chienmi cal st Fhet whiiekende Bold olispepeart allndudd.a fe¥ @xample,
pharmaceutically acceptable salt or derivative thereof, a cationic
ant i sept i nazgemp laadl@sbasi codm ne ceipulnde |0 iPHpe such as
hydroxypropylmethylcellulose, hydroxypropylcellulose, etc.,
sodium alginate, polyvinyl alcohol, carboxyvinylpolymer,
polyvinyl pyrrolidone, and the like.
190 The ophthalmic solutions of the present invention may
preferably be adjusted at pH 5.0 to 9.0 and at approximately
1.0 of osmotic pressure ratio. The dose of the ophthalmic
solution may be selected depending on the condition, age, and
the formulation, and practically may be administered to eyes

15 in a concentration of 0.01 to 15%(w/v) of the present compound

one to several times a day.

Brief Description of Drawlngs
Fig. 1 shows variables of the chemical shift in Example
20 5 in comparison with those in Comparative Example 2.
Fig. 2 shows variables of the chemical shift in Examples
6 and 7 and Comparative Example 4 in comparison with those in

Comparative Example 3.

25 Best Mode for Carrying Out the Invention
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20 [wherein Rl represents a group of the following structural N=N N ~ , NH
formula (la)) (Ib)) (1Q, (l1d), (le) or (If)] H3C CH3 H3C~N~OH N CO2H 1
(la) H3C- N O-N CQZH (Ib) H3QA /CH3 ~OHICv v ' i CQOZH (lc) H NG N COzH
(Id) CH3 HBC N ~N~ N CH3 (le) N H3C-N COzH (I~ 2. The ophthal m c solution
of Caiml, wherein RLis 25 a group of the structural fornmula (la)) (Ib)
or (lIc). 3. The ophthalmc solution of Claim1, wherein the 34 conpound

(L8 1 CeTeak NG Sxahghts SERRE LoDt shactebaghey Trom
0 cer ) P AhISL) TN ezl S0 bony Lo S A P s ace

1] - 1H benzi m dazol e- 7- carboxylic_acid. 4. The ophthal m c solution of any
one of CRftsintended tonkimin the e5PP8nPE hRei 4BPERELSBent is a
quaternarzhannnniun1sa|t. 10 5. The ophthal mc solution of Claim4, wherein

t he quat et hhrErepadat Lem sBkampdepenzal koni um chl ori de or cetrim de.
5 The followings show typical prescriptions of ophthalmic
solutions used in- the invention. Compound A means

4-(1l-hydroxy-l-methylethyl)-2-propyl-1-{4-[2-(tetrazol-5-y
l)phenyl]lphenyl}methylimidazole-5-carboxylic acid, having

the following structural formula.

10
HaC GCHs
OH
~ 'y
! Compound A
15
Prescription 1 (in 100ml)
Compound A 4 g
20 Benzalkonium chloride 0.01 g
Trometamol 2 g
Sodium chloride 0.28 g
Sodium dihydrogen phosphate dihydrate
proper amount
25 Scodium hydroxide proper amount
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6. The ophthalmc solution of any one of Clains 1 to 5, wherein the basic
am ne conpound is at |east one selected fromtronetanol, |idocaine and
ni cotinam de. 15 7. The ophthal m c solution of any one of Clainms 1 to 6,
additionally containing boric acids. 8. The ophthalmc solution of any one
of Clainms 1 to 6, additionally containing ethylenedi am netetraacetic acids.
9. The ophthal m c solution of any one of Clains 1 to 20 6, additionally
cont ai ni ng borigc, acids and ethxlenedianinetetraacetic acids. 10. An
opht hal mi ¢ sol uPFORTEBNPEARPRELEEIGnagdti ve i ngr ediRARPSE AMIRRd havi ng
the chem cal structure of the general fornula (1) or a pharmaceutically
accept abl e sal tSber2diged purpvwatndr eof as descri [REPRST QREWRY, wherein
the active 35 ingredient is dispersed in a nolecular state in a vehicle
f or opht hal ni ¢ Theuspails ofl EheTrpompgnnd| and the univbngf ratiaonflChavher ei n
a cationic antiseptic agent is fornulated as an antiseptic. 5 12. The
opht hal m addbékavesmay oCtipm 11y, bavbbappedittegave iavie s hge e dipbritha anise| ect ed
from 4-(1-hydroxy-1-nethylethyl)-2-propyl-1-{4-(2-(tetraz
ol - 5- | ) phehwkliphenyl } met hyl i m dazol e- 5- car boxylic acid and
2-ethoxy-1-[2 -(1Htetrazol - 5-yl ) bi phenyl -4-yl ] nethy 10
1]-1FLEenpkgbdgzgkgoﬁ-Qaqngﬁbbmlqcid, or is a pharmacol ogically acceptabl e
salt thereof. 36
/ N NN/ N] / N4/ N4 mébtﬁia/hvI\l4/|\l/|\l/|\l/|\l/|\l/|\l/|\l/I\VWWMjh)_j,NMM/MI\M/W/I\DI 71N
NNNNNNN=:= nC 45 nC A d (I C x>x>| <x>| | p|

>~x~| ?7<| | >>| BXrbakantar ¥hQoride 0,005 o
0000x00000000000000000000000000000000000000000000p0OPO0OOP0OVOPO| O0XppPP>p~| ~<|
<X>><XXl8prp|XQgBR&Q%@BhpOyOQOSO{808080~88|88|88X3§8 808p8p8p838888p8p3888°
8pp8p8p8p>8p>8p~8pv3qp3qp8sp8sp8wp8p8~p8| p8| p8xp8pp PPP PPP~XXPPXp8pspsy~
0<?|§H¥x880?58?ég§§éxgggéq<??x8<?8p8<8<?8x888xp88p0 ‘98‘8p8‘8p8‘8p8p“<<<<:
<=<y<g<????>p>87=xXpppp0 8p<p~pxx<??80p p088888788 q<8%88???<8?889pxp8p<8p
8p8p8p0<?4: Ex45.C . .
x£(§~||>||??|><B%§9§ﬁgﬁkFF§3F§9F99?F9P§ffﬁgg§ﬁﬁ$ﬂt?>§;Qﬂqnﬁ§?~<x<|x|<x?>|px
p? p?0{8<???78808<x<x<8 | <<<><<<By<8y8p8x8x8x0?8p?8p?8p?8p<?<<?><{<9(q<8<8~88
8@888 " " 88827>22{ @ <px>| ~?>| 2>Xx8Xp?~" xV2x>q?" pp’ x88%c‘§@5 >%28?20p~<0p8808?2<0p
8878| 887888<q8| 8<q9| 89" ~89<; ???" ??78>8>8<888887B: p5! ,45 C
. ((), >| ?>6§|>>>~X~P9 X @ﬂl@;@fﬂ@rl x<| x?| | >| 2>x8>p0° p%p%\rz%pprpppppprppppppppp
ppLYpapp >S>=X>>X~~7<X<>| 1 < ~P| XpPP7P~>>P~PAPQ~PY<pS<pwsXxp| p~pp~ | X pPX pp
e 0 oooooo@@@Gmoﬁi@YMﬂmm@ww%@mﬁm@pOpOpOp‘
XXX ?2X>X8XPXPPP<<
<<8<xpXxpppp8p><p>~>?px>p?>" 8" Op| ~?>>x87?8| 8<x| 80p<0BBOREB3ABCANEZ0Xx0p088 D@
| xx>088<?80<9x89<p8<p08p0| 8p8p88p0<p0<80<87888d=: V45 VC
(x| ">p| ?| | >>x>" Scdiuwa0hydxoxiaslen a a a a a a a a a praparaamoand a a a a a
aa 7 ?2<<~| | >>p| | XxX| p> ??| >xx<>'<<0"0" "0  "1p  "10p'10°1 "1 "1p 1p 0 "1p'1
P lp gp gp gp qPiquted GydH ARG dP 9 J lppippéBpakp@ptOp| ?>| >>X]| |
><?>X| Xpp 87 ><<XX<<| x<<<<?<?<{| s<~?><8800 p ppp008x| xxxx?xxx8y8y>8y<888<" ~8
p~<p| <pxp?8pppdGterilized pure water proper amount
SPWKP?P<>P~XP~P<PXPPXX PX @PPPPPEXPXP<?Xp<>pp?p<0<>p0" @>p808 8 8 0 " 00px0
p<" p8<| <xp” ?| >pR3|BOxXYr {70088 RBothd<bndE4Pe mixing ratio of the

20 additivesmayoptionallybechangedtogiveadesiredophthalmic
solution.

Prescripticon 3 (in 100ml)

Compound A 39
Cetrimide 0.005 g
25 Trometamol 2 g
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C

(?2?2?2?2~?2| ??>~2?p?0ppp" PPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPPP?PXP??2~~~2777
p?| ~~>??~~>~?~~??7~?| x<<8<<<888<<<<<88888888<<8888888888808x88887?8x?>7?~~| >~
>SP?~P~X?~?~??~~>7?| " ~~?~~~?20?pypy 8?7?| ??>C~#3$' : u6045 6C

00( 0?~~>?~?| ?<?0?0pppp0>p0p00000pO0pOpPOPOPOPO0000POPOPO0000POPOPOPOPOPOPOPOP
OpOpOpOpOPOPOPOPOPOPOPOPOPOPOPO~PP~?>22~~22>~<?~>>| ?>~<?~| ?2??| ??7~~>X~?X8@B~
88888‘8‘88‘8‘8‘8‘888888888888x88xxx8x0ppxxpppx?x~pg§p>?x~~~??||~||?>>>

| 2xp>~282>07?] Boric acid .5 g

><>?><~?| <8< >| <<~<X<T P@E >SS >><LLLKLX =<?<?<?<?<?>?2<>><><<>8<8p8p00
pOp88<<x<x<< Disodium ethylenediaminetetraacetate dihydrate
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109%&' ()-'= 109%&' ()-<109%&' () - F- 10%&f() &10%&' ()-5qsUr710 10%& () - S#lO%M&f()
J'lO@@&T() j110%l& ()-j!'10%l& ()-Y 10%& ()-1010F8ti K-7
j110%& ()-3 M 10%& () -YM 10%& () - S#10%& ()-0j!10%& ()-)M 10%& ()-Y #
10%1& ()-t-Z i K-7. #10%& ()-3,!'10%l& ()-v *
10%M&f()-3(10%ﬁ&f()-&j!10%M&f()-$#10%m&f()-"NllO%M&f()- I

; =>?i KA710d10d=s10%& () - &9#10%l& () - 3
7||10%ﬁ&'() 351 110%d& ()-32i!10%d& ()-30M 10%& ()-?@ 2, | yZ
710| 10%a&nepbraneoa&ilfey {(De@&fErtoIed &by) - MELDWE&R@ﬁ{PHQW¢MQKQHHOd/ 3
6 9 <w dE; 7103(P10%& ()-P&0! 10%& () - C910%& ()-/10%l& ()-$ 10%& () -
10%d&' () -Durapor¥6{material: hydrophilic polyvinylidene difluoride),
7! *10%1d& () -!*10%PXPX& ()-!h+10%t & ()-+10%& ()-!([+109% ()-!+10%ld& () -

2=BWU3; 7! b. 32(MF3% 4 btkkrilizedcondition togive anophthalmic solution.
310%ld& ()-! H 310%' ()- M Xi 310%IFdF&’ ()-M 310% ()- ! H310%AA&' () - BDFGHI eF! |
310% 10%@xkhphel@%& ()-1 109%& ()- 10d

5 An ophthalmic solution was prepared in the same manner
as in Example 1, except that cetrimide was used in place of
benzalkonium chloride.

Example 3
An ophthalmic solution was prepared in the same manner

10 as in Example 1, except that lidocaine was used in place of

trometamol.
Example 4
An ophthalmic solution was prepared in the same manner

as in Example 1, except that nicotinamide was used in place

15 of trometamol.
Comparative Example 1
An ophthalmic solution was prepared in the same manner

as in Example 1, except that no trometamol was added thereto.

[Test Method]

20 The preservation effectiveness test was carried out
according to the Japanese Pharmacopoeia XIV. E. coli, P.
aeruginosa, 5. aureus, and A. niger were used as test
microorganisms. Viablemicrobecell numberwasmeasured6hours
(forbacteria),24hou£s(forbacteria),andf?days(forfungus)

25 after incubation, and the survival rate of the microorganisms
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10d 10ds#10%l& () - 3=s10%l& () - =| / EdEeF! |
f 10%&' ()-EH HdEeF! |

“109& ()-Y 109 ()-6 109%& ()- H7xdEeF! |
#1098 () -3, M 10% ()-3*M 10% ()-3(M 10% () - 3&0! 10%& () -

109& () - 6#109%& () -
M 109& () -V
109& () -

3 10 10 10<s10%&' ()-- | 4WLO%&' ()-W?#lO%&' ()-34i! 109%& ()-

1010%&' () - #/ 10%&' ()-$109%& () -

109& () - 3310%&' ()-

9409 ( & 1. 10%&" ()01 P10% | 109&

& ()( |( %18 é%f%ﬁ%&%s%ﬁc l%?plﬁ?ﬂ%hg Jo T
%4096 *& ()-8 YR, )1100/&' ()- /10%&' ()-!
FY%40%s s & (?“ F"%O/& % %g‘elf ) dH=2 10 10

109%&' () - 3=10%&' émrs 910%& 4910%&' - <7109%&' ()-35
10S109&' () - 6#1098XV1va&13ke ()3 ) =1 §d@ole- Ri3boRe (5

" 1098 () -

310930

3109010% ()-J 109& ()-J 109%&' ()-J
310%$#10%&' ()-1"M 10%& () - f

LOYE () - PXY: 2
TR e® / LagkdadnuE: 2
10 | 109& () - Ys109%& () - 5#100/&' ()-v 010%&' ()-)@O0%: ()-v #109& ()- ne=r dE: 2
10v *109@nERbeT0%R (00 &109& () - $gL10%& () -
7M 109& () - P50! 109& () - 33M 109%& () - 30M 109& () -
bC 10M 10%& ()-M 109%& ()-M 109& () -

109&' ()-r0l dE;: 2 103
 #109%&' () -3, M 10%&' () -

Table 1
Example 1 Example 2 Cmp.Ex.1
Compound A {g) 4 4 4
Benzalkonium chloride (g) 0.004 0.004
Cefrimide (g) 0.004
Trometamol {g) 2 2
Borax {g) proper amount proper amaunt proper amount
EDTA* (g) propet amount proper amount proper amount
pH 7 7 7
i 6 fr after 43108 9.5¢104 2.2x103
ot 24 hr after 46?7::: 16?)123: 2.9x10°
P.aeruginosa & hr after 3:::1:30: 26?1250: 9.7101
() 24 hr after 330 2310 4.0x10"
. 6 hr after 8.3x104 5.6x10-3 1.0x102
S I P I
Aniger {%) 7 days after 16 1.6x10 7.7

*EDTA: Ethyvlenediaminetetraacetic acid
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10 10 10=
10LM 109& () - FO! 109& () - #0! 109& ()-! 109& () - 6#109%& () -

10$#109&

t 109& () - CO#10%& () - "QIELC

()-3"0! 109& ()-3 ! 109& ()-

M 10

%& () -

QvYdEbC
| 01 10%& ()-v Y10% ()- S10% ()- HIEbC

1031#109%&' ()-.#10%&' ()-3, M 109%& ()-3*M 109%&' ()-3(M 109%& ()-3&M 10%&' ()- F }
dYNC 10 10 10 103=s10%& ()-CoO#109%& ()- <7109 ()-35@O0% ()- 310%& () -
I>HylT+" " "aBYNC 10@M 1099&' ()-M 109&' ()-! 6#10908&' ()-Y
1098& () - th@%&& () M 10%&&'() U] ###dEYNC 10v
10989& () — R () -10!10984&" () - O () - v$$' %
c%aBYNC Example 3 Example 4 Cmp.Ex.1
10/ #1090& M1 ' # &I0W& () - 3&M 1099& SHIOWE () -4 ) T 10PO&
)-cww&z&&vwem(é kg " S V3 V) (
1098=s 109048 () - CRrzEbommoigiseis7 1090@& () - | XHO8L! 1domoE0R () - PO3L! £68
& ()-31i110%& () N&W&) h'' ni\' M O%j&g ()-6#10%& () -
] 110%& ()=cio%a& (N -t ( &) =—109% >
10% (q( ( \I\;\RM\VM{FH | n%m,'()-
@0%& () - 3| pl0%& ( PardYM 10%d& () - ! O# pOdd aduft) -|#Nicb@%midint ) | Lprppe) @ * d EniV/
M 10% #10%& () - «
10918’ (\) b Al PPN PPIIINIDY YL -1 i N PO W L O
10d 10d=$10%& () - Of 10%& ()-1 7M 10%& (4 -1 5M|10%d&" () - T
210%1&' ()-PO10%& () - +++, A Yprand Y-/ 10dOMIXITOR; (|) - 38AI0YR' () - Y 18
10%&f()-lO%&f@me%MIOW@LL;;X_lQ%&'()-
24 hr after 9.3x10+4 1.7x10-2 6.9x10-
1.3x10+ 6.5x10-2 !
P.aeruginosa 6 hr after or less 1.0007
o,
4l 24 i afer 1310 1:3x10< 23107
or less or less
6 hr after undong undone undone
S.aureus (%)
24 hr after undone undone ungdone
A.niger (%) 7 days after 38 1.0x1073 22
*EDTA: Ethylenediaminetetraacetic acid
[Stability Test]
TheophthalmicsolutionsofExamples11x>4werepreserved
5 at 20°C under a humidity of 40% for a period of 4 months; there
was no change in appearance, pH, and theresidual rate of Compound
A and nc occurrence of degradation products in the solutions.
Though the ophthalmic sclution containing a low concentration
(approximately 0.5%) of Compound A and a cationic antiseptic
10

agent became turbid, the turbidity was improved by adding a

basic amine compound.

{3) Measurement of the chemical shift by NMR

[Preparation of a sample for use in NMR measurement]

Example 5
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10d, 0-n- - - . Z. dE: /

10d0! 109& ()-M 109& () - #109%& ()-i 0! 109& ()-cj! 109%& ()-\M 109%& ()-Z.../6/p//
dE:/ 10d3*0! 10%&' ()-3(M 10%&' ()- &M 10%&' () - $#10%&' ()-"0! 10%& () -

0! 10%&' () -// &OMDOOOdE: / 10d3Y7M 10%& () - 3S5i ! 10%& () -

0310%&' ()-3) 1 10%& () - #/ $10%& () - 3- M 10%&' () - OBLELF1GLH1J122bC 10dv

@0%& ()-j!10%l& ()- @L10%& ()- 10 10 10P=109& ()- 9#109%& ()- 2333

3H3p3dELC 10di 1@;@@@&@@%@% Qe I QAL Ghed 10385 Qomtpound & and

10%d& () - 10%&

10d3Y7i ! 10%d& () - 3S50! 10%& () =3L %WE& ().:3& 10%d&'.()-9j.! 10%6& ()

109%1& () - 6368%):7 ?9’8&%%8&!()16%%&2?-50&6 B {"?-SNP%)G%’I&V %qid'ggll)é'd
e S AT TN .
10d0! 10% =0l =\ O} (}=9Yrr1e9 - 1 ' %’ ()-8;
BT ngQIC? 18%1?@&%%&%%#&@3@( A5 (DCl) -aqpdymade up to 100

M 10%& (P ¥ 199 )~ ' et

10dPF1! 10%& () - #/ #10%& () -3-i!10%& () -3+10%& ()-3) M 10%d& () - 3&M 10%d&
) - <ox<mbk<igyNetadd wicd pO@itddin= of heavy water. The solution was

10%1& () -| 9#10%& () - Pv70! 10%& () -3S5i ! 10%& () - 3L3! 10%& () - <<</ =| ===dEYN
C 10d then filtered through a membrane £filter (MILLIPORE) ina sterile

0! 10%& ()-i10%& ()-M 109& ()-'!109& ()-P1lO%& ()-M 10%& () -=>J>y>>>) ?2dEYNC
10d condition to give a sample solution.

| OV 109 ()-vj ! 10%& () - p#10% ()-L10% ()-F! 10%& ()-#M 10% ()-) ?e???! @@AIE
YNC 10d 3tompa¥s'th)e3 EHah@ie (@) - 3&M 109& () - $#10%& ()-"M 10%& () -

M 109 () - @@ Al AAAAJEYNC 10d

P<7pl0%& () - P65310%8p 1 & =AM tEQHEF b)Y~ Sdmp 48801k a3 Béatea3 DL he%arhd - A

B#B$BYB&BCCED-\ :
10 manner as in Example 5, except that no trometamol was added.
| Example 6
In 80 mL of heavy water was dissolved 4 g of Compound
- Aand 2 g of trometamol. The solution was adjusted to pH 7.0
with 1 mel/L sodium hydroxide solution (NaOb), which was made
15 uptol00mlL in total with addition of heavy water. The solution
was then filtered through a membrane filter (MILLIPORE) in a
sterile condition to give a sample solution.
Comparative Example 3
A sample solution for comparison was prepared in the same
20 manner as in Example 6, except that no trometamol was added.
Example 7
In 80 mL of heavy water was dissolved 4 g of Compound
A, 2 g of +trometamol, 0.004 g of benzalkonium chloride,
ethylenediaminetetréacetic acid (proper amount) and borax

25 (proper amount). The soluticn was adjusted to pH 7.0 with 1
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10d! W$10%ld&' ()-!'y Wb10%gg& () -! NWB10%€Q& ()- 10 10

103=10%&' () - CO#10%&' () - EDEVEE, Fj FEGUG} [ <~\: 10d!

OP"10%& ()-VIOP"10%&' () - V&#10%l& () - 9! &#109& () -9

Y#10%d& () -:! YAL0OMR ()-: uxGy&G & AHHA | ~\ = 10d! V'109%&" ()-:!'yV'109% () -

, 1096&" ()-:!,109\& ()-: 10d 10d 10d3=10%& () -1 cIJIKLMVMAX9. =

104 =10%' () - ($10°/G& O)-p! ($10%& ()-p! X($109& () - p!

#109&' () -#! y#109%&' ( NNNOMY 37 10?@&f§é-c- .

10%1& () - F{léé%&oéyuvmm%&lé? selufign (NaPRpogghigh wap@ade up to
10G0DO00A P° PAEMY 3™ 10%$#10%d&' () - 3" M 10%d& () -3

10%d& () - B3RP 108a &n( Fotalosgd&h pddigvks (Of TRy ordfErdy The solution

3 10%PF110%&' () - #/ W10%&' () -3-M 10%l& () - P*, 10%& ()-P(10%l& () - P&
10%1& () - SO eNRE RIRRGYACEBro0gh18dnadbrane £ilter (MILLIPORE) in a
10dP=10%& ()-| 9%$10%& () - PY7i ! 10%& () - PS5! 10%&' () - PL310%& () - R SZSTZTT%
Ul [ : YNC 3st¥$10edd&n@i-tilond 1ov&ive v \Eebip0%l & oDutliypvt . $109&' () -f 10%d& () -!f
10%F& () - WUVVWAYAW UJ? 3 10d 10d 10dl =10%l& () -

FIWS1(®a & onphERWE Y& x@Emp 18h K0%& () -v  WB109&' () - vWAN WAV X XdEUJ? 3
10310%&' () -, 7#109%6& ()- J 109 () - -

109638 () - ! 10%638A (9 arfdp 10 ¥ b ionXKSX! dnp A Yy wds prepared in the same

10P] 109%6&' () - Pv, 10%&' () - p1l0%:& () - PLI0%K () - PF10%3& () - 3#y109%6& () -t YYYZZ
(1 d[ dEWO?mdnnbdPLi! 10%ERab 1650 Moo bbt oA 0ER AomSHARIES 43 - RASHEL () - P
, 10968 ()-d[[[\@QCQDE FNdYNC 3 1 10

[Test Method]
'H-NMR spectra were measured using an NMR apparatus (JEOL
10 ECP-500)(measured at 25°C; internal standard HDO; solvent D,0).
The wvariables of the chemical shift (unit: ppm) of Compound
&4 in Example 5 versus that (standard} in Comparative Example
2 are shown in Table 3 and Fig.1l. The variables of the chemical
shift of Compound A in Examples 6, 7 and Comparative Example
15 4 versus that (standard) in Comparative Example 3 are shown
in Table 4 and F"ig.2. In this connection, the symbols a to
k in Tables and Figs correspond to the variables of the chemical
shift of the hydrogen atoms attached to the carbons a to k as
shown in the following structural formula.

20
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10G3=10%&" () - CO#10%L' () -1 <7010%=&' ()-165M 10%&' ()-P3i! 109%& ()-F\\A ]!~
Na?YNC 3 'y#10%dd&' ()-j!'10%& ()-\j!10%& ()-! P6#10% | & () -

110%& ()-!10%l& ()-~"6_t $ a aBYNC 3

I+ 10%d& () -(!10%d& ()-!$#10%& ()-3"0! 10%d& ()-j!10%l& ()- @0%& ()-a "~ Faaa
aaaaaVK@ 3 ! 10d 10d

10dl =10%& () -| 9%10%&' () -3S5i ! 10%&' () - ! #/ #10%&' () - 3-0! 10%d& () - abbcc) de| ]
VK@ 3 ' r YAL09%&R' () - #10%d&' ()-! k#109%&' () - 8#10%1&' ()-'Y S#H10%WE' () -
SH109%2?& () - eRe2f | fugggg}*?4@ 10d3=10%& () -

0#10%&' () - 9! O#10%&' () - 9&#10% & ()- I X&H#10%&' () - Y#10%& () - gggg9hvhhhnN@
10d3=1, 10%& ()-j ! 10%& () 0! 10%a&d O)-j 19 006 &' ()-j!'10%& ()- 10d
10dh*iijMwj}*?N@ 10d "10%l& ()H.% CH;

109%6&' () 3i 110%& ()-! p$LOYE () fj ! & ()-1gj!10%ld& ()-jjWkk"l Dl aBN@
10dP03109%a& ()-! x/ #@M i ' '
DI~ mxnbC 1Q

10d3=10%& () - 9#10%& () - P<70!

10d3)(ﬁ 10943 () -M 10%G& () - !, 7#10%'7 OPPH@O(VG&'()-O! 109638 ()-Y

10d

j
10 N\\N _NH
Table 3
Example 5 Cmp. Example 2
Compound A (g) 1 1
Trometamol {g) 2

pH 7 7
' a -0.028 0.000
b 0.027 0.000
¢ -0.036 0.000
d -0.021 0.000
' _ e 0.025 ' 0.000
CheA”EE:r'njh‘ﬂ f 0.034 0.000
g -0.034 0.000
h -0.045 0.000
i -0.031 0.000
i -0.030 0.000
k -0.023 0.000
Mean value of afo k -0.030 0.000
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010968 () -

. 10968 () -

, 10968 () - P*1 109%6&' () - P&LO%R () - $#10%&' () - gLgcqqqgqqg=r xmb@
10d! Rp#10%bb& ()-p 10G 10G 10G=
109638 ()-&9310%& ()-15 10%& ()-12M 10%& () -=rUr Xs[ sfsiss >nb@
10d! *10%h& () - $10%& () -

IMLO9%&:' () - S109&' () -!
p#10%A& () - pssssttltdEnb@ 10d!

pP#LOWX& ()-p
7ml0%&' () - CO10%&

()-v
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1008 ( ) - 109468 TRV FI0E () - OdP= 410%1& ()-1% 4
$$10%1d& () - } | vewwamtE~_ @ 1 v cB10%G8 () -2
\ V10%3& ()= VEF DR A hiotaa 0 76% ()= V 0.005 0.005

Borax (g) prop.amt prop.amt
EOTA" () prop.amt prop.amt

pH 7 7 7 7

a -0.032 -0.032 0.000 -0.003

b -0.033 0,033 0.000 -0.004

c -0.026 -0.031 0.000 -0.001

d -0.027 -0.028 0.000 -0.001

o e -0.029 -0.030 0.000 -0.002
Chirr;;f;'ns)“'ﬁ | f 0029 0.032 0.000 0,001
g -0.030 -0.031 0.000 -0.002

h -0.035 -0.036 0.000 -0.005

i -0.035 -0.036 0.000 -0.002

j -0.036 -0.037 0.000 -0.003

k -0.032 -0.032 0.000 -0.001

Mean value of a to k -0.031 -0.033 0.000 -0.002

*EDTA: Ethylenediaminetetraacetic acid

(4) Measurement of the particle size

[Method of Measurement)

Theparticlesize of CompoundA in Example 6 and Comparative

Example 3 (wherein water was used in place of heavy water, and

NaOH in place of NaOD) was measured using a particle size

measurement apparatus [NICOMP: Submicron Particle Sizer Model

370] at a wavelength of 514.5 nm and a temperature of 23°C

10 {measuring time:

10 min).

[Result of Measurement]

The mean particle size of Compound A in Example 6 was
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and 2, the antimicrobial fect

)-~ 10088 3yPaTensdon Tab
of the ophthalmic solutions containing Compound & and a cationic
antiseptic agent (e.g., benzalkonium chloride, cetrimide) to
bacteria and fungi is markedly increased by adding a basic
amine compound to the solutions. Therefore, an ophthalmic
sclution comprising a compound having the chemical structure
of the general formula (I) or a pharmaceutically acceptable
salt or deriwvative thereof, a cationic antiseptic agent and
a basic amine compound exhibits a highly potent preservative
effect against a variety of microorganisms such as bacteria
and fungi. From the results as shown in Tables 3 and 4 and
¥Figs. 1 and 2, it is found that in the ophthalmic solutions
of the present invention the chemlcal shift of each proton of

Compound A& is shifted to the higher magnetic £field and the mean

particle size of micell is reduced to 1/2 or less.
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cationic antiseptic'agent is formulated as an antiseptic.
5 iz, The ophthalmic solution of Claims 10, wherein the
active ingredient is selected from:
4-(l-hydroxy-l—methylethyl)-2-propyl—1-{4~[2—(tetraz
ol-5-yl)phenyl]lphenyl}methylimidazole-5-carboxylic acid and
2-ethoxy-1-[2"'-(1H-tetrazol-5-yvl)biphenyl-4-yl ]methy
10 1l]-1H-benzimidazole-7-carboxylic acid,

or is a pharmacologically acceptable salt thereof.
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