Z671 - 1 - [Name of Document] DESCRIPTION [Title of Invention] SUSTAINED-RELEASE
THERAPEUTIC AGENT FOR HYPERTENSION AND RENAL DYSFUNCTION [Technical Field]
The present invention relates to a sustained-release pharmaceutical composition or treatingZzér/ 1
preventing hypertension or normal high blood pressure, andto a therapeutic or preventive method
using the same. Furthermore, the present invention relates to a 10sustained-release pharmaceutical
composition for treatingeorqareventingsrenal dysfunctian,@nd to a therapeutic or preventive method

using the same. [%%CKQE%P%%A R}(gn Iiﬂgﬂ iﬁ%ﬂﬂ?mﬁ@’t@@% %}f&%ﬁ%@&e&gg& od uric

acid levels by inhibiting uric acid synthesis, an s ameliorate hyperuricemia an t the
same time, it has B&én pointed blitthalt! hjperuxiceiia is agsdtidtedNith hypertension, and, indeed, it
has been reportedthat hyperuricema ig)a risk 20factor for the development of hypertension

(Non-Patent Document 1y, Iherelye..xahthine. o4dasg Inhijtors. whigh ameliorate fiypeyuicemia.
could. be potential therapeutics for hypertension. In addition, it has also been pointed ou that
25hyperuricemia i8 438Gt with felrall8y_functioh, aRd it haRajeertrepbriedaR e Basis of animal

experiments, that hyperuricemia plays anpathegenicgplesindbe development angiprogression of renal
dysfunction, and, op the basis of aglinjgal stydy; that iypgryricemia is g,30rigk factor for poor
mognoss(ﬁrenalhmcu%%ggﬁgrmore, the present invention relates to a
10 sustained-release pharmaceutical composition for treating
or preventing renal dysfunction, and to a therapeutic or
preventive method using the same.
[Background Art]
Xanthine oxidase inhibitors have the effect of
15 lowering blood uric acid levels by inhibiting uric acid
synthesis, and thus ameliorate hyperuricemia and gout.

At the same time, it has been pointed out that
hyperuricemia is associated with hypertension, and,
indeed, it has been reported that hyperuricemia is a risk

20 factor for the development of hypertension (Non-Patent
Document 1). Therefore, xanthine oxidase inhibitors,
which ameliorate hyperuricemia, could be potential
therapeutics for hypertension.

In addition, it has also been pointed out that

25 hyperuricemia is associated with renal dysfunction, and
it has been reported, on the basis of animal experiments,
that hyperuricemia plays a pathogenic role in the
development and progression of renal dysfunction, and, on
the basis of a clinical study, that hyperuricemia is a

30 risk factor for poor prognosis of renal function (Non-
Patent Documents 2, 3). Therefore, xanthine oxidase
inhibitors, which ameliorate hyperuricemia, could be
potential therapeutics for renal dysfunction.

On the other hand, xanthine oxidase inhibitors are

35 known not only to inhibit uric acid synthesis but also to
suppress the generation of reactive oxygen species (Non-

Patent Document 4). It has been suggested that reactive



Patent Documents 2, 3). Therefore, xanthine oxidase inhibitors, which ameliorate hyperuricemia, could
be potential therapeutics for renal dysfunction. On the other hand, xahthine oxidase inhibitors are
35known not only to inhibit uric acid synthesis but also to suppress the generation of reactive oxygen
species (Non-Patent Document. 4). It has been suggested that reactive - 2 - oxygen species, which
are cytotoxic, may be involved in the development of hypertension and renal dysfunction (Non-Patent
Document 5). Theretgte: xasthing exidase irhibitars ragy bave the effgct of amelipsatingshypertension
and renal dysfunct&%wggg,%tl%e eendéno on the ggﬁggisdilgrvlveging arcéiog as the inhiﬁbit the generation
of reactive oxygen species. e%-Pﬁen;ﬂﬁﬁazo e compounas emfﬁoyecfli it %%?e%eorﬂ invention,
such as 2-0-cyano!d'“Robatyfoxyphemyingmethyl-5-thiazstelcarboxylierdadid, rare knodmse have the
effect of lowering urichacid texels by nhibiting ixanthine oxidase, and ta be potential therapeutics for
nyperuricemia and gout,(Non:Ratent pocyment 6), They, arealso known to have the effect of lowering
blood pressure and to be potential therapeutics for%ypertension, and to have the effect of preserving
renal functions and 1§ b8 poteritial therapetiticofor Férdl dysinclibh (Patent Dideuients 1, 2).
However, it has najdeenknown that thesetaffects are;eematkably=2Qenhanced by administering the
above compounds in a. inedsrel JPrior Art Documen atent Document 1 ;.
nternationai Publication ﬁf%v%%é%g/ %%g}%i%g{%téﬁt& S%Sr%%ente It];ftjélr?é;t}c?na% FiieublicatNo.
W0/2007/019153 P* € iGoh-Patéit Docime Rt Hyisertension: 2006 48: 1031-1036
[Nor-Paterit Document2t Ameriganetournaliofikidney 30Bisenses, 2004540642650 ac {Npn-Patent
Document 3] Hypertension, 2003; 41:11834a90. - (Non:Ratent Docyment 41 Jural of Physiology,
2004; 555: 589-606 35[Non-Patent Document 5] Journal of Nephrology, 2008;

by Inhibiting xanthine  oxidase, and to be potential

therapeutics for hyperuricemia and gout (Non-Patent
Document 6). They are also known to have the effect of
15 lowering blood pressure and to be potential therapeutics
for hypertension, and to have the effect of preserving
renal functions and to be potential therapeutics for
renal dysfunction (Patent Documents 1, 2). However, it
has not been known that these effects are remarkably
20 enhanced by administering the above compounds in a
sustained-release manner.
[Prior Art Document)

[Patent Document 1] Internatiocnal Publication No.

Wo/2008/064015
25 [Patent Document 2] International Publication No.
WO/2007/019153
[Non-Patent Document 1] Hypertension, 2006; 48:
1031~1036
[Non-Patent Document 2] American Journal of Kidney
30 Diseases, 2004; 44: 642-650
[Non-Patent Document 3] Hypertension, 2003; 41:
1183-1190

[Non-Patent Document 4] Journal of Physiology, 2004;
555: 589-606
35 [Non-Patent Document 5] Journal of Nephrology, 2008;
21(2): 175-179

[Non-Patent Document 6] Arthritis and Rheumatism,



21(2): 175-179 [Non-Patent Document 61 Arttirit.isand Rheumatism, 3 - 2005; 52: 916-923 [Summary
of Invention] [Problems to be Solved by the Invention] It is an object of the present invention to
provide a therapeutic or preventive agent. for hypextension or normal high blood pressure that is more
effective than existing drugs. It is also an object of the présent invention to provide a method for
treating or preventing hypertension or normal high blood pressure that is more 10effective than
existing methods. ds anotier object @f the present invention to provide a therapeutic or preventive
agent for renal dy lon that | re effective than existing drugs. It is also another object of the
p?esent invention fé%g%\%}ega crt)nlL‘:thogg ?og}fctrlge{}[iﬁg or preventing renal dysfunction that is more effective

than existing methodsCfMEATs for SHVIRG tE PréblemAsSiaaltof éonducting diligent studies for
achieving the above objetts, the present inventars have20-fosnd thatmuch greater medicingl effects
are ol_)taingd by adminjsteri H{eig-pggn%gggi%gl ic&én%o%nmdcs em Ic%gd ir} y%en grieosr(lantO invention in a
sustained-release manner than by administering them in an imme iate-release manner. fhus, the
present invention istifstted t?a 255G8QinstRictiedse pharmdceutiearcompesitiorn forttieating or
preventing hypertensien onpormaldigh bioodi pressure, avhiehhgemprises asanactiverdrgredient a. 2-

phenylthiazole compound represgnisd, by te following forpuya. (1) 30iGhemical Formula, 1] ()
hypertension or normal high blood pressure that is more
10 effective than existing methods.

It is another object of the present invention to
provide a therapeutic or preventive agent for renal
dysfunction that is more effective than existing drugs.
It is also another object of the present invention to

15 provide a method for treating or preventing renal
dysfunction that is more effective than existing methods.
[Means for Solving the Problem]

As a result of conducting diligent studies for

achieving the above objects, the present inventors have

20 found that much greater medicinal effects are obtained by
administering the 2-phenylthiazole compounds employed in
the present invention in a sustained-release manner than
by administering them in an immediate-release manner.

Thus, the present invention 1s directed to a

25 sustained-release pharmaceutical composition for treating
or preventing hypertension or normal high blood pressure,
which comprises as an active ingredient a 2-

phenylthiazole compound represented by the following

formula ( I )
30 [Chemical Formula 1]
R1

S X
oY



4 wherein R represents a C)_e alkoxy group, a morpholino group, a. 4-methylpiperazin-I-yi group,
or a piperidino group; R' represents a nitro group or a cyano group; X represents a carboxyl group or a
C2.7 aikoxycarhonyi group; and Y represents a hydrogen atom or a Cee alkyl group, or a
pharmaceutically acceptable salt thereof. The present mvention is also directed to a
10sustained-release pharmaceutical composition for treating or preventing renal dysfunction, which
comprises as an aetive ingredient a 2-phenylthiazole compound represented by formula g) above or: a(lj
harmaceutically acceptahle salt thereof. additign, the present invention is directed to a metho
1Por treating or pr)(/aventirﬁ)gqﬁ] gﬁ%ﬁg%ﬁ%{ﬁn&m@l‘ﬁigﬁ&%}éé p é:é)suLﬁé, '\?vnfrc[?]r&)n%%sne% a%rrﬁ%%trating
a 2- pherb ithiazolé compolund reprssented by fornwa (Y abovE of apisrmiatentcall ateeptable salt
thereof, in an 20amount effectiverfos the: treatraent:or prevention-ot-hypestension-eiormal high blood

pressure, gnd in a sustaiged-iglegse manner Eyithgipiore, e present joven on is directed to a
method for treating or preventing renal dysfunction, Zgwhi F comprises administrating a

2-phenylthiazole cOMPOHRATERrRESEhtEd By Farniild 1) above or a pharmaceutically acceptable salt
thereof, in an amount effectiverfor thentreatmentor gpreventiosnofaenal dysfunctiop; age é.:a,

sustained-release ngagn%hgggg@&%@gllpyeg@@&%g@ng 19 the presentinvention, much more

potent therapeutic or preventive effects can be obtained by administrating a 2-phenylzhiazole
compound or a pharmacetiticaly ateeptable’ At ridtedfinal SGstaiheaC 35felé4se*manner than by
administrating it insarsimmbediateelease pharmaceutical composition for treating

or preventing renal dysfunction, which comprises as an
active ingredient a 2-phenylthiazole compound represented
by formula (I) above or a pharmaceutically acceptable
salt thereof.

15 In addition, the present invention is directed to a
method for treating or preventing hypertension or normal
high blood pressure, which comprises administrating a 2-
phenylthiazole compound represented by formula (I) above
or a pharmaceutically acceptable salt thereof, in an

20 amount effective for the treatment or prevention of
hypertension or normal high blood pressure, and in a
sustained-release manner.

Furthermore, the present invention is directed to a
method for treating or preventing renal dysfunction,

25 which comprises administrating a 2-phenylthiazole
compound represented by formula (I) above or a
pharmaceutically acceptable salt thereof, in an amount
effective for the treatment or prevention of renal
dysfunction, and in a sustained-release manner.

30 [Effect of the Invention]

According to the present invention, much more potent
therapeutic or preventive effects can be obtained by
administrating a 2-phenylthiazole compound or a
pharmaceutically acceptable salt thereof in a sustained-

35 release manner than by administrating it in an immediate-
release manner.

[Description of Embodiments]



release manner. [Description of Embodiments] The present inyen ti on employs a 2-phenylthiazole
compound represented by the following formula (I): [Chemical Formula 2] wherein RI represents a
C1) ))) alkoxy group, a morpholino group, a 4-methylpiperazin-I-yi group, or a. piperidino group; 2

R- represents a nitro group Of a cyano group; 10X represents a carboxyl group or a alkoxycarbonyl
group; and Y represents a hydrogen atom or a C1)o6 alkyl group, or a pharmaceutically acceptable
salt thereof. An example ofithececarmpound isv2-(3-Cyanep 16isobutyloxyphenyli-4:methy-5-thiazole
carboxylic acid, a c o] roduced nown methads, suc the one
describizd in WO/9n§/% %%8 g:?ﬁgggggg%?}?h%yco?nhgou%%li:%%\?]elél&teg B@\%gﬁmglgif) above can be
converted. into phafm&&eutiRally 268Ecehtable salts. Examples of such salts include: salts with
inorganic acids su%q yehloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric acid,
phosphoric acid, a [ 1

(&naionic acid, succinic acid, fumaric acid, maleic

' nzoic acid, methanesulfonic acid, ethanesulfonic
acid, benzenesulfoni ic acid; salts 30 with amino acid such as lysine,
arginine, ornithine, glutamic acid, and a cid; salts with alkali metals such as sodium,
potassium, and lithium; salts with Y

(1)

wherein

R represents a C;.y alkoxy group, a morpholino group,
a 4-methylpiperazin-1l-yl group, or a piperidino group;

R? represents a nitro group or a cyano group;

10 X represents a carboxyl group or a Cy.y

alkoxycarbonyl group; and

Y represents a hydrogen atom or a Ci;-¢4 alkyl group,
or a pharmaceutically acceptable salt thereof. An
example of the compound is 2-(3-cyano-4-

15 isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid,
and such a compound can be produced by known methods,
such as the one described in W0/92/09279.

If necessary, the compound represented by formula
(I) above can be converted into pharmaceutically

20 acceptable salts. Examples of such salts include: salts
with inorganic acids such as hydrochloric acid,
hydrobromic acid, hydroiodic acid, sulfuric acid, nitric
acid, phosphoric acid, and carbonic acid; salts with
organic acids such as formic acid, acetic acid, propionic

25 acid, trifluoroacetic acid, phthalic acid, oxalic acid,
malonic acid, succinic acid, fumaric acid, maleic acid,
lactic acid, malic acid, tartaric acid, citric acid,
benzoic acid, methanesulfonic acid, ethanesulfonic acid,
benzenesulfonic acid, and p-toluenesulfonic acid; salts

30 with amino acid such as lysine, arginine, ornithine,
glutamic acid, and aspartic acid; salts with alkali

metals such as sodium, potassium, and lithium; salts with



6 alkaline-earth metals such as calcium and magnesium; salts with etals such as aluminum, zinc, and
iron; salts with organic bases such as mathylanfne, ethylamine, toctylamine, diethylamine,
trimethyjamine, trietbylamine, yienediamine, oiperidire, piperazine,idine, picoline, ethanolamme,
diethanolamine, tricushanolad cyclohexylamine, dicyctohéxylamine, N-methylgiucamine,
tris(hydroxymethyl)aminomethane, and N, N' dibenzyiethylenediamine; ammonium salts, and the like.
10The dosage of the lective ingredient aktheipreseatinyention isiamameuntthat isseffgctive for the
ireatment or prevetign of hypertansion or pormal o plood pressiie, hypertension of normal high
blood pressure with hyperuricemia or gout, hypertension or norm’al%léh blood pressunré with renal
dysfunction, renal Bysfunetiéri TefaPaystinctishwitl hppériricemiaer gotit: ok 2evialeysfunction with

hypertension or nermal highi blepd pressure aThe dpsage maynvarydepending en theiage and body

weight of the patient, type of 20concurren treatment frequency of treatment, nature of the effect
desired, mode of ad_mi};nistration, or the'lilfge%p T é?ﬁérg%éﬁtelgf%%E)Pee\/en%\%la%éﬁtedf the present

invention may be &drifhistfated Yaily of ift@ihittently, rth e daily dosetcarehé givehadllidtonce or
divided 25into 2 or-3 doses:xy 1 dm the: context,of the-presentinventiony che, terg sustained-release

pharmaceutical co,gr}gcgsit}g;glrg 540 R ﬂ%‘{%@r@e@% gan rg@xﬁi;?t in an effective blood level for a

long period of time, for example, for 13 hours or 30more, preferably for 16 hours or more, and more
preferably for 18 HOUPSBE hiote Y | GRTRe 2Bt of tHe presBnEiRvértiort the térth “ddtinistering. ..in
a sustainéd-release manfie' meanrs that administration és proyidedhiarsucha maangrthatan R

reffective blood level s majntained for, aJong period of time, forexample, for 13 hours or more,
I

preferably for 16 hours, and more preferably for 18 hours or more. Dosage forms of a

sustair:ed-r&ease phafhB3gadtical cBAfpoRitiohBhd’dodageforfs TP Praviding Bministtation in a
sustained-releaseimaneninelode exteridgdercteasei dosage farmsal hikgitesmo'@ffective blood level”

just mentioned abgye. tefersla,an effecie llopd avel with tespect 10 he dissase g bgreated or
y

preventeglj The eftective blood level can be determined experimentally or
5 normal high blood pressure with renal dysfunction, renal

dysfunction, renal dysfunction with hyperuricemia or
gout, or renal dysfunction with hypertension or normal
high blood pressure. The dosage may vary depending on
the age and body weight of the patient, type of

20 concurrent treatment, frequency of treatment, nature of
the effect desired, mode of administration, or the like.

The therapeutic or preventive agent of the present
invention may be administrated daily or intermittently,
and the daily dose can be given all at once or divided

25 into 2 or 3 doses.

In the context of the present invention, the term
"sustained-release pharmaceutical composition" refers to
a composition that can maintain an effective blood level
for a long period of time, for example, for 13 hours or

30 more, preferably for 16 hours or more, and more
preferably for 18 hours or more.

In the context of the present invention, the term
"administering...in a sustained-release manner" means
that administration is provided in such a manner that an

35 effective blood level is maintained for a long period of
time, for example, for 13 hours or more, preferably for

16 hours, and more preferably for 18 hours or more.



clinically by a person skilled in the art. 10As such extended release dosage forms, any dosage form,
such as solid preparation, semi-solid preparation, and liquid preparation, and even formulation for any
administration route, such as oral formulation and parenteral formulation (injections, transdermal
15formulations, eye drops, suppositories, intrahasal formulations, inhalants, and the like), can be used.
Such preparations can be produced by known methods. Generally, such extended-release

dosage forms are prepased by agding a slow-selease agent to-additives-z20canbonhsysed to formulate
pharmaceutical pr%%arationi%.ilg the rggntdext of the_present_invention, .tge slow-release agent refers to

an additive to be added o control the dissoldition SPHHE ac ive ikgredient from OFepr Stiorstih Vivo.
Examples of the sfolv-rel€&se-ageminay irichsde Waterssoluble bolymerstsucteas release
hydroxypropylmethyleellttose; mater-insoluble polymers such as ethylcellulose, enteric polymers such

as (meth)acrylic acid copﬂyénecrél%igd,eg%%dacbtlel \pglynl%rs C?u;I:QVag,lp,olyglacgate, and. the like. The
additives commonly 30used to formulate pﬁarmaceu |cai>preparat|ons rLﬁay iﬁﬂcﬁﬁl&el:oer%(%%ients such as
lactose, sucrose, giGEdSe, CofiF starch, potaidtarch erystaline célilede Wight anhydrous silicic acid,
synthetic aluminurnisilicaie;snagnesiumealyminaraetastitcate; angk-calciumrhydrogen 3bphesphate;
binders such as cr&@éljyel%@@ios& rgagbeox%g]ceetrrlx!icggglogg g¥qr0éxggnf¥lceglélose, sodium
carboxymethylcellulose, and polvvinylpyrrolidone; dlsmtegrar%s such as's arY:h, sodium
carboxymethylcell8%%8,18&1&2% Barboxy fethyicalialdsks erdstarktiilosetsodium, and sodium
carboxymethyl starch; lubricants suelx astale @nd-stearates coating agents, such,as bydrexy
‘nyipropyiceiiuioses gygroxgggqpvgg]%rgylcdellgpgg tlﬁlgltﬁe, angm%tbglggIlé{ose'ecoéll%rggtisd'niln the case
of semi-solid preparations, bases such as white petrolatum; in the case OﬁIQLﬁ) pPeparatlonsf solvents
such as ethanol, 108IubliFing’agémesteh 48 ethansl, predentaives suehds g-hydioxybenzoate
esters, isotonizatieniageritstsueh iasglucase; buffeting agentssuchrasgitte asid, aptioxidants such as

I-ascorbic acid, chelating agerts sugh,asEDTA. and suspendiog o emnln fing pgents such 15 as

polysorbate 80, and the like. The extended-release dosage form, slow-release agent, and additives

can be appropriatel§ Saidctdd BY & pérétn Skitled in SHEBRSeRI ARG, by WaPdtas@mple, matrix-type

lormulatihns contafningahneactivesngredient of the present inventier 2Pand:a slewwretease agent such

as Such preparations can be produced by known methods.

Generally, such extended-release dosage forms are

prepared by adding a slow-release agent to additives

20 commonly used to formulate pharmaceutical preparations.
In the context of the present invention, the slow-release
agent refers to an additive to be added to control the
dissolution of the active ingredient from preparations in
vivo. Examples of the slow-release agent may include

25 water-soluble polymers such as
hydroxypropylmethylcellulose, water-insoluble polymers
such as ethylcellulose, enteric polymers such as
(meth)acrylic acid copolymer, biodegradable polymers such
as polylactate, and the like. The additives commonly

30 used to formulate pharmaceutical preparations may
include: excipients such as lactose, sucrose, glucose,
corn starch, potato starch, crystalline cellulose, light
anhydrous silicic acid, synthetic aluminum silicate,
magnesium aluminometasilicate, and calcium hydrogen

35 phosphate; binders such as crystalline cellulose,
carboxymethyl cellulose, hydroxypropylcellulose, sodium

carboxymethylcellulose, and polyvinylpyrrolidone;



hydroxypropylmethylcellulose, in which the slow-release agent is distributed in a matrix throughout the
formulation; granules in which a core particle containing crystalline cellulose and the like is coated with
a layer 25containing an active ingredient of the present invention and a slow-release agent such as
hydroxypropylmethylceildlose; film-controlled type tablets’in‘which a plain tablet containing an active
ingredient of the present invention and an excipient such 8las lactose is coated with a slow-release
agent such as ethyicelitlose; Hypestension, 4 the-eoniext efdhe present invention., is defined as a

systolic blood pressure of 14 Hg_or,above and/or, a diastolic blood pressure o QOiang or
above. Normal hi;ﬁybl%od %)rgs{[spﬁ?e, iﬁ tr%b%:gr%teekt é? gf]%lﬁlr%sgﬁtr%l%ﬁ%rﬁs\%g wieldJ as gesystolic

blood pressure of 30 PmHEdrassve Bt 1888 2§ < thaA 140 mmbe andisi- 4 vdiastelie Biood
pressure of 85 miliFig ot abave butileiss than 90 mmy. s « e raddition ypertensione incthe context of

the present ihveht@gcjpcé%dq%%poe}g%@%(%@%r@gl g&qggl%gg pressure with hyperuricemia or
lood p

gout, and hyprtehsion or normal high ressure with renal dysfunction. Renal dysfunction, in the
context of the presefft ivertibRPIS dtned 4 régdrafsiut the fypecof rendl 10diseases causing it,
conditions in whick proteinsiaralbgmin arel persistentlyiexcreteddatesurine atahove-narmal levels; in

mild cases, for exgpple. £udiings ubich winaty albumin.exqretion. leyels.are,30 mglday.of more,
20 }.tg/min or more, or 30 mg/g creatinine (mg/gCr, 15urinary aibumin/creatinine ratio) or more, and/or

conditions in which Estimated glohratai fitrdtion rafes’ GEERY talcutated foti Serum creatinine
values acdording tecthelstdndardg of eacit sountry, are lessithaniqr equad ¢0- 68 MmbAsdn/duE3:m?2; in

'“OdeﬁnetoSeve%%9%§e§y@¥oxybenzoate esters, isotonization agents such as
glucose, buffering agents such as citric acid,
antioxidants such as L-ascorbic acid, chelating agents
such as EDTA, and suspending or emulsifying agents such

15 as polysorbate 80, and the like. The extended-release
dosage form, slow-release agent, and additives can be
appropriately selected by a person skilled in the art,
including, by way of example, matrix-type formulations
containing an active ingredient of the present invention

20 and a slow-release agent such as
hydroxypropylmethylcellulose, in which the slow-release
agent is distributed in a matrix throughout the
formulation; granules in which a core particle containing
crystalline cellulose and the like is coated with a layer

25 containing an active ingredient of the present invention
and a slow-release agent such as
hydroxypropylmethylcellulose; film-controlled type
tablets in which a plain tablet containing an active
ingredient of the present invention and an excipient such

30 as lactose 1s coated with a slow-release agent such as
ethylcellulose.

Hypertension, in the context of the present
invention, is defined as a systolic blood pressure of 140
mmHg or above and/or a diastolic blood pressure of 90

35 mmHg or above. Normal high blood pressure, in the

context of the present invention, is defined as a

systolic blood pressure of 130 mmHg or above but less



20example, conditions in which urinary protein excretion levels are 0.5 g/day or more, or urinary
albumin excretion levels are 300 mg/day or more, 200 g/min. or more, or 300 mqg/g creatihine (mg/gCr,
urinary albumin/creatinine ratio) or more, and/or conditions in 88 r,which estimated glomerular filtration
rates (eGFR), calculated from serum creatinlne values-according to the standards of each country, are
less than or equal to 30 mL/min/1.73 m2. By treating or oreventing renal dysfunction using 30the
present invention, diseases thahtayserenak: dystungtion, such-as-diabgtic sepheopathys shronic

glomerolonephrlth%BhEortlca%ggéorggtIgf\eg%phtrgggth% e}ncm %p be treated or prfavent.ed. Inaddition,
renal dysfunction, in the context of 85the present invention, includes renal dysfunction with

hyperuricemia or gout, ard' reétt&l Hysfmction Rt BYerténsion of Rermarfigh blcod pressure.
EXAMPLES Example dent Theweffects of thertmmediatergiease-antd sustainedelease mdpinistrations
of febuxostat in a n rtension model were ascertained. Male spontaneously
hypertensivg?e rats %?I?%)ga%%%sing%%e@%v%remfgﬁégtgé(;[Snaziférgrﬁin%oflcl)?’a v@%éﬂ or more before used
as subjects. From1835ééKks 6f-age, Habitvation o' bodpressure Fomeasureient Witha! Tail-Cuff
sphygmomanometey {BR=2000Q;1Visitech systems, Napa Place, NC, USA) was performed for two

weeks. At 15 weeks of ag{%ggg qumglg igpl of the Q l%ituabtiogéblgodfprggsure was measured, and
the subjects were divided into thr%eﬂe%groups %10 éub%gcts?lln eac grgup ?such that the %}sﬁolic blood

pressures were evenhFaistribited. SSalsseuently Sthe Hfihishations weré starett Gréupahalcontrol
group, was given tapswsatee.sGroups2 wasigiven febiixobtat én drinkingavater.dGrolps3 was given

febuxostat by oral gayage,2QThe Isg_mgt@&oew drinking waterwas perfgrmed by,giving the
subjects access to an aqueous solution of febuxostat ad libitum_ In this manner, prolonged drug
exposure to the biB8ATE, stiRtainéd-réieale hdnfirisfatior 84n béa¥ebiplisAEd. \ds 8rpared to a
single oral administration. Qnitirerother hand rthexorakadmimistratiohavas performed by giving a

suspension of feblrjn%q:stat i%cf).S% Mlcnsoluti%n gvg/ith grco%:err[]ltrétiorg: of gebuggstgt r?lfn 2m rrnL) ats
ml/kg by oral gavage. The ogg'l/evel of the 8rug’rap|dly incredses aﬁ?erttﬁe admi |sg‘ét on and

diclines sbon_ Thus; inmiediate veleade admiinistratiort ean be acconplishedintthis manner. After 18
days of administrationasystelicsblogd.pressurevasmeasutedbby the Zail-Cuffrmethog, Tahlesk shows
E*rfe‘;‘r’lns“tu“on of grayRs, dosages pf fehyxpstar, 3pand measurements of systolic blood pressure
to the standards of each country, are less than or equal
to 60 mL/min/1.73 m?; in moderate to severe cases, for
20 example, conditions in which urinary protein excretion

levels are 0.5 g/day or more, or urinary albumin

excretion levels are 300 mg/day or more, 200 pg/min or
more, or 300 mg/g creatinine (mg/gCr, urinary
albumin/creatinine ratio) or more, and/or conditions in
25 which estimated glomerular filtration rates (eGFR),
calculated from serum creatinine values according to the
standards of each country, are less than or equal to 30
mL/min/1.73 m®.
By treating or preventing renal dysfunction using
30 the present invention, diseases that cause renal
dysfunction, such as diabetic nephropathy, chronic
glomerulonephritis, nephrotic syndrome, IgA nephropathy,
etc. can be treated or prevented.
In addition, renal dysfunction, in the context of
35 the present invention, includes renal dysfunction with
hyperuricemia or gout, and renal dysfunction with

hypertension or normal high blood pressure.



standard error: mmHb.). This evaluation confirmed that blood pressure was more strongly lowered by
administering febuxost t in a sustained-release manner than by administering i..t in an
immediate-release manner. [Table |j 5Constitution of groups and changes in blood pressure due to
sustained-release or immediate-release administration of febuxostal. Group Dosage and
administration of test substance Group 1 Tao water Group 2 Sustained-release administration group
1.5 mg/kg/day of febuxostat Administration in drinking water Group 3 Immediate-release administration
group 10 mu/kg/day.ef fepum tat Oral administration Name of group

10

15

20

25

30

35

Example 1

The effects of the immediate-release and sustained-
release administrations of febuxostat in a spontaneous
hypertension model were ascertained. Male spontaneously
hypertensive rats (SHR) aged 12 weeks were subjected to
quarantine for a week or more before used as subjects.
From 13 weeks of age, habituation to blood pressure
measurement with a Tail-Cuff sphygmomanometer (BP-2000,
Visitech systems, Napa Place, NC, USA) was performed for
two weeks. At 15 weeks of age after the completion of
the habituation, blood pressure was measured, and the
subjects were divided into three groups (10 subjects in
each group), such that the systolic blood pressures were
evenly distributed. Subsequently, the administrations
were started. Group 1, a control group, was given tap
water. Group 2 was given febuxostat in drinking water.
Group 3 was given febuxostat by oral gavage.

The administration in drinking water was performed
by giving the subjects access to an aqueous solution of
febuxostat ad libitum. In this manner, prolonged drug
exposure to the blood, i.e, sustalined-release
administration can be accomplished, as compared to a
single oral administration. On the other hand, the oral
administration was performed by giving a suspension of
febuxostat in 0.5% MC solution (with a concentration of
febuxostat of 2 mg/mL) at 5 mL/kg by oral gavage. The
blood level of the drug rapidly increases after the
administration and diclines soon. Thus, immediate-
release administration can be accomplished in this
manner. After 18 days of administration, systolic blood
pressure was measured by the Tail-Cuff method. Table 1

shows the constitution of groups, dosages of febuxostat,
and measurements of systolic blood pressure (mean +
standard error: mmHg) .

This evaluation confirmed that blood pressure was



1 Group 1:Group 21Group 3 Pre-dose Day 18 of dosing 202+ 31203 221 + 3] +3!202+4 199 +
31277+ 3 10Example 2 The effects of the immediate-release and sustained-release
administrations of febuxostat in an adriamycininduced nephropathy mouse model were ascertained.
The adriamycin-induced nephrppathy model is knownras-a. renal 15dysfunction model in which lesions
occur in glomeruiar epithelial cells and oroteinuria is observed. Male BALB/cANNCrICril Tice aged
7 weeks were subjected torquarantine forex-week or anere-beforerused as subjests: 20448 wees of
age, a 24-hour urine collaction was Qgréfgrr’%g ggd t% ggn%entgg}gg{lngfs%lg%mgn in.tpe lcglleacted urine
was measured by ELISA. The subjects were ivided info three groups, such that the amounts -c of
albumin excretion W&Fe evehfy distibated. Stbseguently, the administrations were started. Group 1, a
control group, was[@iwen ¢ap water. Group 2 was given febuxostat in drinking water. Group 3 was

gwenfebu§ogatb¥§H§kitution of groups and changes in blood pressure due
to sustained-release or immediate-release administration

of febuxostat

Group Dosage and administration
of test substance

Group 1 Tap water

Group 2 1.5 mg/kg/day of febuxostat

Sustained-release Administration in drinking

administration group water

Group 3 10 mg/kg/day of febuxostat

Immediate~-release Oral administration

administration group

Name of group Group 1 |Group 2 |Group 3

Pre-dose 202 £ 3 203 £ 3201 +

Day 18 of dosing 221 + 3 1199 + 3217 + 3
10 Example 2

The effects of the immediate-release and sustained-
release administrations of febuxostat in an adriamycin-
induced nephropathy mouse model were ascertained. The
adriamycin-induced nephropathy model is known as a renal

15 dysfunction model in which lesions occur in glomerular
epithelial cells and proteinuria is observed.

Male BALB/cAnNCrlCrlij mice aged 7 weeks were
subjected to quarantine for a week or more before used as
subjects.

20 At 8 weeks of age, a 24-hour urine collection was
performed and the concentration of albumin in the
collected urine was measured by ELISA. The subjects were
divided into three groups, such that the amounts of
albumin excretion were evenly distributed. Subsequently,

25 the administrations were started. Group 1, a control
group, was given tap water. Group 2 was given febuxostat

in drinking water. Group 3 was given febuxostat by oral



- 12 - gavage. The administration in drinking water was performed by giving the subjects access to
an aqueous solution of febuxostat ad libitum. In this mahner, prolonged drug exposure, i.e,
sustained-release administration can be accomplished, as compared to a single oral administration.
On the other hand, the oral administration was performed4y-giving a suspension of febuxostat in 0.5%
MC solution by oral gavage via a tube. 10The blood level of the drug rapidly increases after the
administration anduydicligs. soon. Thus, immediate-release administration can be accomplished in this
manner. Following the inifiation gf dpsing,on the:first adriamydin was given {o mice yig tail vein at 10
15mg/kg. Then, the administrations were conducted for 5 consecutive gays. A Zﬁzﬁour urine collection
was performed 5 daysTfter bhseli6f iy adimmistrationancPtherameuRtofalbamir-inthe ebllected
urine was measurédas:previeuslydlescribedm Table 2 shewsthe eenstitution 29efigreups, dosages of
febuxostat; and armoupis, f albumin, inde Liing Of 1he fesnective grouns, cormegied op ufine volume

(mean standard error: mg/day). ~ This evaluation confirmed that renal dryaé unction was more N
effectively amelioratédPBy admifiStering feBIXGAC25iR atsustained-rmanrrer than by administering it in
an immediate-release mannerafTabte 2] OnConstitutior: of geoups angechanges in urine albumin

excretion due to Susianetfelease or inmedaie-elease A0admisyaion. o Jebuxistat Group Dosage

and administration_of test substance Group 1 Tap water
febuxostat in O.S%pMC é%lution by oral gavage via a tube.
10 The blood level of the drug rapidly increases after the
administration and diclines soon. Thus, immediate-

release administration can be accomplished in this
manner. Following the initiation of dosing on the first
day, adriamycin was given to mice via tail vein at 10

15 mg/kg. Then, the administrations were conducted for 5
consecutive days. A 24-hour urine collection was
performed 5 days after onset of drug administration and
the amount of albumin in the collected urine was measured
as previously described. Table 2 shows the constitution

20 of groups, dosages of febuxostat, and amounts of albumin

in the urine of the respective groups, corrected for

urine volume (mean * standard error: mg/day).
This evaluation confirmed that renal dysfunction was
more effectively ameliorated by administering febuxostat
25 in a sustained-manner than by administering it in an
immediate~release manner.
[Table 2]
Constitution of groups and changes in urine albumin

excretion due to sustained-release or immediate-release

30 administration of febuxostat

Group Dosage and administration
of test substance

Group 1 Tap water
Group 2 3 mg/kg/day of febuxostat
Sustained-release Administration in drinking
administration group water
Group 3 3 mg/kg/day of febuxostat
Immediate-release Oral administration
administration group




Group 2 Sustained-release administration group 3 mg/kg/day of febuxostat Administration in drinking
water Group 3 Immediate-release administration. group 3 mg/kg/day of febuxostat Oral administration
[Industrial Applicability] The present invention can be used for the treatment or prevention of
hypertension or normal high blood pressure. In addition, tAe present invention can be used for the
treatment or prevention of renal dysfunction. [Name of Docuirerti CLhIMS [Claim 1] A

sustained-release

pharmaceutical composition for treating or preventing hypertension Of 110=1 high.

blood pressure, comprising as an active, ingredient.. phenylrhiazole compound represented by the
following formula (1): [Chemical Formula 1] 10_(1) wherein Rl represents a Cbe aJkoxy group, a

morpholino group
a cyano group;

a 4-methylgipetazintbyigroup: o< piperidindgroup; R2 represents a nitro group or

Group 1 2 3

Day O 0.1 20.1 6.1 0.1 0.1 £0.1

Day 5 26.9+12.0 9.5+3.9 18.4+9.7

[Industrial Applicability]

The present invention can be used for the treatment
or prevention of hypertension or normal high blood
pressure. In addition, the present invention can be used

for the treatment or prevention of renal dysfunction.



X represents a carboxyl group or a C2-7 alkoxycarbonyl group; and Y represents a hydrogen atom
or a 01i6 alkyl group, or a pharmaceutically acceptable salt thereof. [Claim 2] 20The sustained-release
pharmaceutical composition according to Claim 1, wherein the hypertension or normal high blood
pressure is hypertension or normal high blood pressure withhyperuricemia or gout. [Claim The
sustained-release pharmaceutical composition according to Claim 1, wherein the hypertension or
normal high blood presstire fs bypertensign or.aoemgal high blood pressure with renal dysfunction.
[Claim 4] 30A sustfﬁlg@gigﬁleﬁse pharmaceutical composition for treating or preventing renal
dysfunction, comprising as an active ingredient a 2-phenyithiazole compound - 15 - represented by
the formula (1) or a pharniactdutically seceptatsia Lalttherebt JErint 5] Thosastad rékasé pharma
ceutical cam usitionraccoiding 4o Glaiav4wherein the:renah dysfunetion is-renal dysjﬂn%witfcl:l
hyperuricemia or . The Sus ined-release pharmaceutical composition.according to Claim
4?/5vhereinq;1e ren%fgegﬁcﬁfon%s 10r§%g%%/s$u%c%§nQ%lr?épeﬁ%e%gleognl(%ﬁor?ng high blood
phenylthiazole compodund represented by the following

pressure.

formula (I):
[Chemical Formula 1]
R1

S

X
R? ,l, ]
\/ (1)

10

wherein
R* represents a C;-g alkoxy group, a morpholino group,
a 4-methylpiperazin-1-yl group, or a piperidino group;
R’ represents a nitro group Oor a cyano group;

15 X represents a carboxyl group or a C».y

alkoxycarbonyl group; and

Y represents a hydrogen atom or a C;-¢ alkyl group,
or a pharmaceutically acceptable salt thereof.
[Claim 2]

20 The sustained-release pharmaceutical composition
according to Claim 1, wherein the hypertension or normal
high blood pressure is hypertension or normal high blood
pressure with hyperuricemia or gout.

[Claim 3]

25 The sustained-release pharmaceutical composition
according to Claim 1, wherein the hypertension or normal
high blood pressure is hypertension or normal high blood
pressure with renal dysfunction.

[Claim 4]
30 A sustained-release pharmaceutical composition for

treating or preventing renal dysfunction, comprising as

an active ingredient a 2-phenylthiazole compound



[Claim 71 Thesustained-release pharmaceutical composition according to any one of Claims 4 to
6, wherein the renal Ihdysfunction is diabetic nephropathy, chronic glomerulonephritis, nephrotic
syndrome, or IgA nephropa thy. [Claim 8] The sustained-release pharmaceutical composition
20according to any one of Claims 1 to 1, wherein the 2- phenylthiarole compound represented by the
formula (I) is 2-(3-cyano-4-isobutyloxypheny1)-4-methyl-5-thiazole carboxylic acid or a
pharmaceutically aceeptabie salt thgreoh O5{Clatm®] (1 A methodfies treating of preventing

hypertension or noig@ég%glgogﬂ%ss&g%rgggnethod comprising administrating, in an amount
effective for the treatment or prevention of hypertension or normal high blood 30pressure, and in a

sustained-release Mariet, a 2- phenylthiazole compound represented by the following formula (1): -
16 - (I) wherein Ri representssa: k& ialkoxyrgroupsa morpheline group; 1 composition

5 according to Claim 4, wherein the renal dysfunction is
renal dysfunction with hyperuricemia or gout.
[Claim ©]

The sustained-release pharmaceutical composition

according to Claim 4, wherein the renal dysfunction is
10 renal dysfunction with hypertension or normal high blood

pressure.

[Claim 7]

The sustained-release pharmaceutical composition

according to any one of Claims 4 to 6, wherein the renal
15 dysfunction is diabetic nephropathy, chronic
glomerulonephritis, nephrotic syndrome, or IgA
nephropathy.
[Claim 8]
The sustained-release pharmaceutical composition
20 according to any one of Claims 1 to 7, wherein the 2-
phenylthiazole compound represented by the formula (I) is
2-(3-cyano-4-isobutyloxyphenyl)-4-methyl-5-thiazole
carboxylic acid or a pharmaceutically acceptable salt
thereof.
25 [Claim 9]

A method for treating or preventing hypertension or
normal high blood pressure, the method comprising
administrating, in an amount effective for the treatment
or prevention of hypertension or normal high blood

30 pressure, and in a sustained-release manner, a 2-
phenylthiazole compound represented by the following

formula (I):



a 4-methylpiperazinvi-y1 group, or a piperidino group; R2 represents a nitro group or a cyano group; X
represents a carboxyl group or a C2v1 al ,xycarbonyl group; and 10Y represents a hydrogen atom or a
C1..6 alkyl group, or a pharmaceutically acceptable salt thereof. [Claim 10] The therapeutic or

preventive method according to Claim 9, wherein the hypértension or normal high blood 15pressure is
hypertension or normal high blood pressure with hyperuricemia or gout. [Claim 11] The therapeutic
or preventive methorhaecording#e &laim 92 wherein the hypertension or normal high blood 20pressure
is hypertension or normal high blood pressure with renal dysfunction_ [Claim 12] A method for treating

$and in a sustained-release manner, a 2- ehenyithiazole
compound represented b r)éceutically acceptable salt thereof. [Claim 13]

30The therapeutic or pr. \acco/ ing to Claim 12, wherein the renal dysfunction is renal
dysfunction with hypdmriricemia or gout. N

o

Y (L)

wherein
5 R represents a C;.g alkoxy group, a morpholino group,
a 4-methylpiperazin-1l-yl group, or a piperidino group;
R” represents a nitro group or a cyano group;
X represents a carboxyl group or a Csry
alkoxycarbonyl group; and
10 Y represents a hydrogen atom or a C;¢ alkyl group,
or a pharmaceutically acceptable salt thereof.
[Claim 10]
The therapeutic or preventive method according to
Claim 9, wherein the hypertension or normal high blood
15 pressure 1s hypertension or normal high blood pressure
with hyperuricemia or gout.
[Claim 11]
The therapeutic or preventive method according to
Claim 9, wherein the hypertension or normal high blood
20 pressure 1s hypertension or normal high blood pressure
with renal dysfunction.
[Claim 12]
A method for treating or preventing renal
dysfunction, the method comprising administrating, in an
25 amount effective for the treatment or prevention of renal
dysfunction, and in a sustained-release manner, a 2-
phenylthiazole compound represented by the formula (I) or
a pharmaceutically acceptable salt thereof.
[Claim 13]
30 The therapeutic or preventive method according to
Claim 12, wherein the renal dysfunction is renal

dysfunction with hyperuricemia or gout.



[Claim 141 The therapeutic or preventive method according Claim 12, wherein the renal

dysfunction is renal dysfunctionrsion or normal hish blood pressure. [Claim 15]

The therapeutic or

preventive method according to any one of Claims 12 to 14, wherein the renal dysfunction. is diabetic
nephropathy, chronic glomerulonephritis, 10nephroticsyhdrome, or IgA nephropathy_. [Claim 161
The therapeutic or preventive method according to any one of Claims 9 to 15, wherein the

2-phenylthiazole compoundirepresented by the formula (1) is 2-(3-cyano-4-

isobutyloxvpheny1)-4- me};@é SE}pé%ole C rboxgllc acid or awharmag&utlgally acce table salt thereof.

peu r preventive meée

Claim 12, wherein the renal dysfunction is renal

accor

dysfunction with hypertension or normal high blood

5 pressure.
[Claim 15]

The therapeutic or preventive method according to

any one of Claims 12 to 14, wherein the renal dysfunction

is diabetic nephropathy, chronic glomerulonephritis,

10 nephrotic syndrome, or IgA nephropathy.
[Claim 16]

The therapeutic or preventive method according to

any one of Claims 9 to 15, wherein the 2-phenylthiazole

compound represented by the formula (I) is 2-

(3-cyano-4-

15 isobutyloxyphenyl)-4-methyl-5-thiazole carboxylic acid or

a pharmaceutically acceptable salt thereof.



