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WD 2004/ 075897 PCT/ JP2004/ 002146 1 DESCRI PTI ON PTEN
I NH Bl TOR OR MAXI - K CHANNELS OPENER 5 TECHNI CAL FI ELD

wohe4prssdent i nvention relates to a new PTEN i ROTAOP1004/002146

or a new Maxi-K channel s opener. More particularly, it
relates to a PTEN inhibitor orlnew Maxi-K channel s
opener, which conprises as an active ingredient a
tetrazol yl al koxy- 10 di hydrocarbostyril conmpound of
the formula (1): NN OA/," It N R((I) N H
wherein Ris a cycl oal kylDEFCRPPTIONs a | ower al kyl ene
group, and the bond between 3- and 4-positions of the
carbostyril nucleus neans a single bond or a double
bond, 15 or a salt thereof. TECHNI CAL BACKGROUND PTEN
( Phosphat a®&EandNHEEBITORh OR0 MAK T €HRANNGLS CRENRIRS One
Ten) was isolated as a tunor suppressor gene in 20
1997, and since then the physiol ogical functions
t hereof have been anal yzed from vari ous viewpoints. It
I SECIpDrAR A W.2004/ 075897 PCT/ JP2004/ 002146 2

The present invention relates to a new PTEN inhibitor
or a new Maxi-K channels opener. More particularly, it
relates to a PTEN inhibitor or new Maxi-K channels opener,
which comprises as an active ingredient a tetrazolylalkoxy-

dihydrocarbostyril compound of the formula (I):

N—N
o-a—
N/
|

R (1)

N~ "0
H

wherein R is a cycloalkyl group, A is a lower alkylene
group, and the bond between 3- and 4-positions of the
carbostyril nucleus means a single bond or a double bond,

or a salt thereof.

TECHNICAL BACKGROUND

PTEN (Phosphatase and Tensin homolog deleted on
chromosome Ten) was isolated as a tumor suppressor gene in
1997, and since then the physiological functions thereof

have been analyzed from various viewpoints. It is reported
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in 1998 that the PTEN gene product exhibits a new
phosphat ase activity, i.e. it is able to

wdephgsfor yl ate a phosphati dyl i nosi tol PCT/JP2004/002146

3,4,5-trisphosphate (PIP3) substrate, which is a

li pid second nessenger, at D3 position thereof 5 (cf.

Bei t ner-Johnson D, M|l horn DE, J. Biol. Chem, 273:

pp. 13375-13378, 1998). In view of the functions of

PTEN, it is expected that when inhibition of PTEN

wit| b@oef f ebatvether PpAENDt igemeof prdduciur extalbiofs a new
normal cells, brain cells, heart cells, and 10 skin,

b dphabese ehCetVive, f Or el nhitbiits rplef & adeplegsphaeylate a
sepsis and cell mgration and cell invasion. Besides,

iho splkanoivly T trads 1 bel opedi, Bgtaf sphvaphatm (HERBlel substrate,
i nduces flowi ng the intracellular potassiumion out

ofh et | $swhi dhipiesddconidl megaehyer| nbttadd Iphsition thereof
potential 15 and that the potassium channel is

vt f agretlependgohnasd DS MidlMHod edRj ngr.agaldiul athem., 273:
cal ci um concentration and intracellular ATP. Mxi-K

chennet375-m38i@ss1@9ds8) arge conductance cal ci um
sensitive potassiumchannels, and the activity of

Maxi - Kighanael 61 sheomtihekliedsby i Mmmceldtl 88 Spected that
cal ci um concentrati on and nenbrane potentlal etc. The

Vexdn Ki ghapiel snabe wregl widistyd Rut gt fdi Fort Neromotion of
living body such as neurons, heart cells, snoot

nuse! Su el ¥81 @nthothel apeni 9 pfaiﬁecé@zs Kh&@ﬁﬁn@éfls, and
i nduces hyperpol ari zati on of cells. is al so known

thatn | hen 25 epent PG of e d ey dBXh 2 Kll@l'?ﬂ@ﬂ@iﬁ | §¢ ugehy! negatlve
for the treatnment WO 2004/ 075897 PCT/JPZOO%/002146
sepsis and cell migration and cell invasion.

Besides, it 1s known that the opening of potassium
channel induces flowing the intracellular potassium ion out
of cells which results in negative intracellular potential
and that the potassium channel is voltage-dependent and is
controlled intracellular ~ calcium concentration and
intracellular ATP. Maxi-K channel is a class of large
conductance calcium sensitive potassium channels, and the
activity of Maxi-K channels is controlled by intracellular
calcium concentration and membrane potential, etc. The
Maxi-K channels are widely distributed within the living
body such as neurons, heart cells, smooth muscle cells, and
the opening of the Maxi-K channels induces

hyperpolarization of cells. It i1s also known that the

opening of the Maxi-K channels is useful for the treatment
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of neuronal disorders, for exanple, as a nedi canent
such as (1) an anticonvul sant, (2) a nedicine for

waewugpsrecti on, for treatnment of regi onal cecelPm4/002146

ederma and neurol ogic notor inpairnent, cognitive

di sorders, traumatic brain 5 igjury, Parkinson's

di sease, epilepsy, mgraine, and Al zheiner's disease,

(3) a nedicine for control of a pain, (4) a nedicine

for treating urge urinary incontinence, intestina
yperemtanal WJisneders, chot racdmple y, aanxiBegicamemt such as
depression. 10 DI SCLOSURE OF THE | NVENTI ON Duri ng the
stludias entPI&hyulhenpr eg@ht a meshitacimehador f nemdophatection,
the tetrazol yl al koxy-di hydrocarbostyril conpounds of

tier f arenkachlt) of aesdldnalhecestbaslmeadémmednd neurologic
above, particularly 6-[4-(1-cycl ohexyl-1Htetrazol -5-

Yotk oxilpad dnat thy dros qai hiosd yrdlserdersal ttthengofc brain
which are known to have pl atel et aggregation

i odf Or yPaekivsby ' sandilivasagl | at ep@glepkyyi t migraine, and
exhibit an activity of inhibiting PTEN and hence are

usiefnd i resr Bs FIENeAd b)) Di(Bpra m2Qiandet For tdmtpiEseit a pain,
i nvention has been acconplished. Further, during the

stadi @s padfivneki opgk anadafsirsy OfurgdXurkngRgNNehSontinence,
the present inventor has found that the

tatrazolyd Bl kQpprdbhydrecar bosdyind coMRoWRaEs 19ft i heanxiety,
formula (1) or a salt thereof as nmentioned above, 25

RAd i g Ad Yion.
6-[4-(I-cycl ohexyl -1Htetrazol - 5-yl ) but oxy] WO
2004/ 075897 PCT/ JP2004/ 002146 4

DISCLOSURE OF THE INVENTION

During the studies on PTEN, the present inventor has
found that the tetrazolylalkoxy-dihydrocarbostyril
compounds of the formula (I) or a salt thereof as mentioned
above, particularly 6-[{4-(l-cyclohexyl-1H-tetrazol-5-
yl)butoxy]~-3,4-dihydro-carbostyril or a salt thereof, which
are known to have platelet aggregation inhibitory activity
and vasodilating activity, exhibit an activity of
inhibiting PTEN and hence are useful as a PTEN inhibitor,
and then the present invention has been accomplished.

Further, during the studies on functional analysis of
Maxi-K channels, the present inventor has found that the
tetrazolylalkoxy-dihydrocarbostyril compounds of the
formula (I) or a salt thereof as mentioned above,

particularly 6-[4-(l-cyclohexyl-1H-tetrazol-5~yl)butoxy] -



3, 4-di hydrocarbostyril or a salt thereof, which are
known to have platel et aggregation inhibitory
waaebinssp7and  vasodil ating activity, exhibit 2aT/JP2004/002146

activity of opening of Maxi-K channels and hence are
useful as a Maxi-K channels 5 épener, and then the
present invention has been acconplished. BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 shows a suppression
of the TNF-a (50 ng/m)- 10 stinulated increased PTEN

' rmidarbdsvetibyorcial astldzoth¢realenaim cbf are known
6-[4-(1-cycl ohexyl -1Htetrazol - 5-
w9 butaxy] - Bl4tdibydr eggarkbastipni | )inhEilgtdrwshawstivity and
effects of drugs on opening of calcium activated K+
crH gl l 4 i riK- BleSkivdelyl, s,exanib A gan2Acthiomsty 16t pening of
effects of cilostazol (tradenane of 6-[4-(l-cycl ohexyl
Dbt etk agigdnde Y ) Butonync®, b hiyde oaar hestayMdx i~k ghannels
2B shows effects of cilostazol and/or glibenclam de

(bdrtw) at eghdas 'tEBE", whéch dise Samirer dindldnt iavai | aBhke been
anti di abetics, suggestive of absence of opening of ATP

2 sansi 141y K+ channel s), and Fig. 2C shows effects

of cilostazol and/or iberiotoxin (abbreviated as

"I btx", which 1is known as Maxi-K+ channel bl ocker,
suggestive of opening of Mxi-K+ channels). Fig. 3

shomsr tiod SHR B8 Qf dobetie Cooentegt i on (A-Beta 25 40
and A-Beta 42 levels) in brains of mce in the contro

WO 2004/ 75896 nRGE JP290AH0A2146n %@nﬁihél lrmwte(zod% ng/ml) -
treated groups which were detected by E

stimulated increased PTEN phosphorylatlon level by
cilostazol (tradename of 6-[4-(l-cyclohexyl-1H-tetrazol-5-
yl)butoxy]-3,4-dihydro~carbostyril).

Fig. 2 shows effects of drugs on opening of calcium-
activated K' current in SK-N-SH cells, and Fig. 2A shows
the effects of cilostazol (tradename of 6-[4-(l-cyclohexyl-
1H-tetrazol-5-yl)butoxy]-3,4-dihydrocarbostyril), Fig. 2B
shows effects of cilostazol and/or glibenclamide
(abbreviated as "GBC", which is commercially available
antidiabetics, suggestive of absence of opening of ATP-
sensitive K' channels), and Fig. 2C shows effects of
cilostazol and/or iberiotoxin (abbreviated as "Ibtx", which
is known as Maxi-K' channel blocker, suggestive of opening
of Maxi-K" channels).

Fig. 3 shows total amyloid-beta concentration (A-Beta

40 and A-Beta 42 levels) in brains of mice in the control
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Fig. 4 shows a sunmary of experinmental results
obt ai ned fromthe Y-maze behavi or paradigmfor testing

woheod/0efect s on Al zhei ner's di sease of the corRpouPZOEH02146

the 5 present invention. DETAILED DESCRI PTI ON OF THE

| NVENTI ON The present inventiof provides a new PTEN

i nhibitor or new Maxi-K channel s opener which

conprises as an active 10 ingredient a
tetrazol yl al koxy-carbostyril conmpound of the fornula

(dnd orilostd 20 tdhet i ted her ques ewit i ¢hvest ¢ otetéatedepy ELISA.
provi des a nmethod for inhibiting PTEN and a net hod "

for opeig.ng 4baxshéwshaanelsymmahriych cdonesisesimental results
adm nistering the tetrazolyl al koxy-carbostyri
cxpoiet (fyoror thesdlbmatd blekwedbrt aaapktgmenifor nteeiethg the
of such treatnents, and further provides a use of the

teef feaziod yioal kaxyhedmbestyr disegpaponihid HHe aompos@ld of the
thereof for inhibiting PTEN as well as for opening

i sd ic hianraltsiorThe conmpound of the fornula (1) or a

salt thereof has 20 excellent PTEN inhibitory effect

and hence the PTEN inhibitor of the present invention
conprising as an active ingredient the conmpound of

tierAoren! BEdRT PrIeN s tTat heremiricy useful as a
nmedi canent for pronotion of the survival of nornal

cel | s,THY Pre £l SinVeM Lo htSviddl 2nski PrERNdhhibitor or

further for inhibiting of Gam negative sepsis WO

2004/ N4289% RGTHANZ004,8Q2L46 16: @nd cotlblriie@r a4 50BN  active
and cell invasion wthout any side effect due to

I HdRddd g of REENaz0lylalkoxy—-carbostyril compound of the
formula (I) or a salt thereof. The present invention
further provides a method for inhibiting PTEN and a method
for opening Maxi-K channels, which comprises administering
the tetrazolylalkoxy-carbostyril compound (I) or a salt
thereof to a patient in need of such treatments, and
further provides a use of the tetrazolylalkoxy-carbostyril
compound (I) or a salt thereof for inhibiting PTEN as well
as for opening Maxi-K channels.

The compound of the formula (I) or a salt thereof has
excellent PTEN inhibitory effect and hence the PTEN
inhibitor of the present invention comprising as an active
ingredient the compound of the formula (I) or a salt
thereof is useful as a medicament for promotion of the

survival of normal cells, brain cells, heart cells, and

skin, and further for inhibiting of Gram negative sepsis



Furt hernore, the conmpound of the fornmula (I) or a salt

t hereof has excellent effect of opening of a large 5
woanduwesaance cal ci um activated K+ channel ( MaxPEKIP2004/002146

channel s) and hence the Maxi-K channel opener of the

present invention conprising & an active ingredient

the conpound of the fornula (I) or a salt thereof is

useful as a nedicanent for the treatnent of neurona

di sorders, for 10 exanple, an anticonvul sant, a

nend oredtlechiggagdgent , and nedl tanentadion t weatieid ahy side

regi onal cerebral edema and neurol ogi c notor ‘

ispBdieiie tOUMHiler thsosHePBENT raumati c  brain
injury, Parkinson's disease, epilepsy, mgraine, and

Al zhei meft ise FhSEHS Ech Pt SmpdiGe &iF | F18é YO ARODA T NENCOr a salt
15 intestinal hypernotility, uterine contractility,

avdedys 1@as depeesskAl. EWEect of opening of a large
tetrazol yl al koxy-di hydrocar bostyril conmpounds of the

fosmal @ ddde apd1 8l aRegeesvheedpirepPahahhen t@@d’}@@-fK aéﬁannels)
dlsclosed in JP-63-20235. 20 In the formula (1),

£y¢| opbkyd gfﬁgp"ma@Lkde%haﬁ%e& cydealkylo @r%n@é present
such as cycl opropyl, cyclobutyl, cyclopentyl,

%ﬂ%éﬂ%?&ﬂ’c8M§£QEﬁﬁﬁy%s Q¥?|98El¥é 1ﬁﬁ§edg%ht the compound

preferable one Is cycl ohexyl. The "l ower al kyl ene

URhe | l.en ou
@HP %E’dﬁ‘é‘c?ene ) _abkyle %ggfg Ell%ﬁ 15‘8? asg ebful as a

nmet hy ene et hy 25 propyl ene, etc

g@%}g’%ﬁ%% Oggfl Stﬁ#t gartl cur ar | 993?2 STy (()ir%g&fd rs, for
TS S o AR5 Ry aPSUERPEBSESIPS 2oents 2
Wﬁgéihiﬁght for treatment of regional cerebral edema and
neurologic motor impairment, cognitive disorders, traumatic
brain injury, Parkinson's disease, epilepsy, migraine, and
Alzheimer's disease, pain, urge urinary incontinence,
intestinal hypermotility, uterine contractility, anxiety,
and depression.

The tetrazolylalkoxy-dihydrocarbostyril compounds of
the formula (I) and processes for preparation thereof are
disclosed in JP-63-20235.

In the formula (I), the "cycloalkyl group" includes
C;s cycloalkyl groups such as cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, etc. but
preferable one is cyclohexyl. The "lower alkylene group"
includes C,¢ alkylene groups such as methylene, ethylene,

propylene, butylene, etc. but preferable one is butylene.
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been sold as a vasodil ator under a tradenane of
cilostazol. The conpound of the fornmula (I) of the

wORewEdI$8975 i nventi on can be used in bul k or pretaPmoi/go2146

in the formof a pharnaceutical preparation with a
conventional pharnmaceutical cdrrier or diluent. The

dosage formis not |limted to a specific form but

may be in any conventional dosage forns, for exanple,
preparations for oral 10 adm ni stration, such as

t abl etBaricapsldeby mrafetesd comapoond 1sqekd4- (1-cyclohexyl-
preparations suitable for oral admnistration, or
Ariepad tat 4 oas- -0y 1 pauiest T ab , 4-adih ydiss f @dtiedst guth, ashich has
i njections, suppositories. The dosage is not |limted

tifeéh SPELA fd€ 4 angeodiilatSr usdbt Ya i rddehfife r @00€1i Dbstazol.
100 to 400 ng per day in adult (50kg of body weight)

whi ch Tise adfdribSled €o ONCENOT BEHMELEI Vided b0 OPBe tPresent
several tines. The active conpound is preferably

Caiei thesh | Bah MBe PLERAT @hi B1KN AN HEREHAANy S tohd 0Borm of
nmy per dosage unit. 20 The preparation for |nject|on

5 usy@ékﬁ{aeéﬁﬁﬁesﬂ i npreparbermnhof qilduidy  conventional
preparatl on, an enul si on, Oor a suspenS| on, which are

%Sr%fﬁé@@@t?é@lfé'ﬁf‘fér%ﬁ g efienhab! yThréa%égg%t Oflfn is not

to the blood. The preparations in the form of

|4 i b g epyl §i 9?e9if§HSESB§1‘ Oy @ %1 gﬁi] | % pgﬁya&sﬁveﬂtmnal

25 using conventi onal pharnaceutlca uents,” for

YRS, UBAN04 B80T BEILIR00Y D02140, BoHR T ror  oral

aIcohoI ‘pr opyl ene gl

'éﬂﬁﬁﬁ%ﬁﬁ@afﬂ&@b0|suBH|VQﬁy|a£3g1é§9§te%ﬁﬂsdﬁégymﬂgranules,

various liquid preparations suitable for oral
administration, or preparations for parenteral
administration, such as injections, suppositories. The

dosage is not limited to a specific range but is usually in
the range of 100 to 400 mg per day in adult (50kg of body
weight) which is administered once or being divided in one
to several times. The active compound is preferably
contained in the preparation in an amount of 50 to 100 mg
per dosage unit.

The preparation for injection is usually prepared in
the form of a 1liquid preparation, an emulsion, or a
suspension, which are sterilized and further are preferably
made isotonic to the blood. The preparations in the form
of a liquid, emulsion or suspension are usually prepared by

using conventional pharmaceutical diluents, for example,
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pol yoxyet hyl ene sorbitan fatty acid esters. These
preparations may be incorporated with an isotonic

wagento7s9such as sodi um chl ori de, gl ucose, glyeeriymons002146

an amount sufficient for making isotonic and may
further incorporated wth con$entional solubilizers,
buffers, anesthetizing agents, and optionally

col orants, preservatives, fragrant materials,
flavors, sweetening agents, and other 10 nedi canents.

Treecqur eparatiyins slicbhas, t alpmeisyl eespsulbaycolli, qui dthexylated
oral adm nistration may be prepared by a conventiona

netdokariie t aldleitolyy belyoeganeddoy mssshgawwih alcohol,
conventi onal pharmaceutical carriers such as gelatin,

o Siagdigsyl dieet 0serbikgResi fat 15§ eakatie, tak€ergUMm  These
arabic, and the like. The capsul es may be prepared by

BodgraMidns | pekt Ppharimmeaidrealed | Whehs £ disbi#entis agent
and filled in a hard gelatin capsule or a soft

syl 8s Thed iRl chil@itide, PrEPAESE & ONY 1SR 1RS BN URS amount
or elixirs are prepared by 20 m xing the active

CAMPOLE N dF SMaRd 181 0 A€ Sc (£h@ ma P UELPERAr incorporated
preservatives (e.g. nethyl paraben, propyl paraben),

GRltH antsnvEhBYORs1 aBd1tbe 1libkes, Theyprgnarati oRssEREtizing
parenteral adm nistration may al so be prepared by a

COAMENY | 0Baly g&fatfl%am; EXPPLEL s DY p%%%qlv\éétque}éae %éagrant

compound (1) the présent invention in a sterilize

e ZHfgﬁ897ff§3&952004éggg%éﬁin8 aq%ﬁﬁ#g?gar” d other

preferably water or a saline solution. P rre

lLiSHs CLpreparation suitable for parenteral

The preparations such as tablets, capsules, liquid for
oral administration may be prepared by a conventional
method. The tablets may be prepared by mixing with
conventional pharmaceutical carriers such as gelatin,
starches, lactose, magnesium stearate, talc, gum arabic,
and the like. The capsules may be prepared by mixing with
inert pharmaceutical fillers or diluents and filled in a
hard gelatin capsule or a soft capsule. The oral liquid
preparations such as syrups or elixirs are prepared by
mixing the active compound and sweetening agents (e.g.
sucrose), preservatives (e.g. methylparaben, propylparaben),
colorants, flavors, and the like. The preparations for
parenteral administration may also be prepared by a
conventional method, for example, by dissolving the

compound (I) of the present invention in a sterilized
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adm nistration is prepared by dissol ving about 50 -
100 ng of the active conpound (1) in water and an

wonrgarssIsol vent 5 and further in a pol yet hyl ereTgPiooobo2146

havi ng a nol ecul ar weight of 300 to 5000, which is
preferably incorporated wth & |ubricant such as

sodi um car boxy- net hyl cel | ul ose, nethyl-cell ul ose,

pol yvi nyl pyrrol i done, and polyvinyl alcohol. The

above liquid preparations may preferably be 10 further

i apoEoy ated niietr) apdée Séndlety amat{eer gorbemzylaline solution.
al cohol, phenol, thinerosal), a fungicide, and further

aptd fatdd Wit hudd | tepdratEigant feigab3ecr @®®; parenteral
sodium chloride), a topical anesthetic, a stabilizer,
admidrstrattish t he prkpartd ¥iyewiekokeapign@Gshabidd t-y,100 mg
the 15 preparation for parenteral adm nistration may

ber fihé edct tveacerpsuha, (ol howed tar r@VAmMGptdgnic solvent
aqueous nedium by a conventional |yophilizing

tRCNEQUhe@Ndih S af ESOVRERE IO A Yidodui Hapiggarat

by di ssolving in an aqueous nedium when used. 20 B

VFDE THORCEARRYD NGO o dtiE LANVENT! ON e @38Nt i ncorporated

invention is illustrated by the following préparation

axepl 6 ARG fxPeF | IRRES Of SURRLESSERBLSkTeREEhyPEellulose,
t he conpounds on the increase of PTEN phosphorylation

| 4515144 at T : . Maxj 5 K+ -
R oo Nt otadie, 1 %%(gni oo tyvinyl

b&ﬂtcm,l d ek %&%‘Sif&ﬁgdtﬁrgﬁakgﬁgﬁg Eﬁ%}r %roeferably be

Preparati on
further incorporated with a disinfectant (e.g. benzyl

Olecular
EST

alcohol, phenol, thimerosal), a fungicide, and further
optionally with an isotonic agent (e.g. sucrose, sodium
chloride), a topical.anesthetic, a stabilizer, a buffer,
and the 1like. In view of keeping stability, the
preparation for parenteral administration may be filled in
a capsule, followed by removing the aqueous medium by a
conventional lyophilizing technique, and is recovered into
a liquid preparation by dissolving in an aqueous medium

when used.

BEST MODE FOR CARRYING OUT THE INVENTION

The present invention is illustrated by the following
preparation examples and experiments of suppressing effects
of the compounds on the increase of PTEN phosphorylation

which is stimulated by TNF-o or on the Maxi-K' channel



10

15

20

25

Preparation of injection preparation: Conponents

Amount 5 6-[4-(1-Cycl ohexyl -1, 2, 3,4-tetrazol - 5-
weoRdrsrey] - 3, 4- di hydrocar bostyril 5 g PCT/JP2004/002146

Pol yet hyl enegl ycol (nol ecul ar wei ght: 4000) 0.3 g

Sodi um chloride 0.9 g Pol yoxyabhyl ene sorbitan

nmonool eate 0.4 g 10 Sodium netabisulfite 0.1 g

Met hyl paraben 0.18 g Propyl paraben 0.02 g Distilled
water for injection 10.0 m The above parabens, sodi um
nepeabisyl fhite sindubddioinbdScehsbrudé toebdi $50ived tRereto.
a half anmount of the above distilled water with
Ski&warmgt Bbn 80C. The mixture is cooled to 40C, and
thereto are di ssolved the active conpound, and
fRirdbeera by ed hylehecol ye obr &vsh-a Poby OXyet hyl ene
sor bi tan nonool eate. The remaining 20 distilled water
fosmbdi@cts on is added to the mixture, sterilagsghby
filtering with a filter paper to give the desired

| 6 pet | DRCRE B2l 10N, 2 P§ ebarat + O5c 2-5Pr epar ati on of
tabl ets: 25 -Conponents Anmount WO 2004/ 075897

SR (L ool 15 TR 5. 9

yiba PP Y1 arde gt G Y A(RCBELOBL Y rd 1 31909: 92000) 0.3 g
Sodium chloride 0.9 g
Polyoxyethylene sorbitan monooleate 0.4 g
Sodium metabisulfite 0.1 g
Methylparaben 0.18 g
Propylparaben 0.02 g
Distilled water for injection 10.0 ml

The above parabens, sodium metabisulfite and sodium
chloride are dissolved in a half amount of the above
distilled water with stirring at 80°C. The mixture is
cooled to 40°C, and thereto are dissolved the active
compound, and further polyethylene glycol and
polyoxyethylene sorbitan monooleate. The remaining
distilled water for injection is added to the mixture,
sterilized by filtering with a filter paper to give the
desired injection preparation.

Preparation 2
Preparation of tablets:

Components Amount
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Lact ose (Japanese Pharnmacopeia) 40 g Cornstarch
(Japanese Pharmacopeia) 40 g 5 Crystalline cellul ose

wO2epanssse Phar macopei a) 20 g Hydr oxypr opyl cel PAQraBm®04/002146

(Japanese Pharmacopeia) 4 g Magnesium stearate
(Japanese Pharmacopeia) 2 g The above conpound of the
present invention, |actose, cornstarch and crystalline
cellul ose are mxed well and the 10 mi xture is

granul ated wi th 5% aqueous sol uti on of

hgrdr oxypropyl siedtyil o562, 3yuk-tdergienubat ed mixture is
sieved with 200 nesh screen to dry the granul es

ol @b wt dy ] - - d hepdt beagbadtyes1 are tabl etted by 200 g

conventional nethod to give tablets (1000 tablets).

15 RIS ERCRIagi 6o EXDeRAEBPSsaThe ef fects for 10 g

suppression of the TNF-a-stinmulated increased PTEN

riwsphosydiat | ppdevel Byathg-sspLesentative conpoungy ¢

of the present invention: cilostazol were tested

Ry ers1 e ST el Ss 0N R0A Ao O Mith o b E1RNNED Sq Of

he representative conmpound of the present

|RVERLL AR op £1 4 P10 o ML SONE, COMIBERL Bbbys Ay ai | abl g

Maxi - K channel's opener or er were tested. _
SRBILIRIL S % Slopllost el ot bgspuper s o g
Lo EngE Y A 08 BBl BT, fyongion, Lactose,
S&%%é&%éo%tgfmpe bé@ifulose are mixed well and the
mixture is granulated with 5% aqueous solution of
hydroxypropylcellulose, and the granulated mixture is
sieved with 200 mesh screen to dry the granules carefully,
and then the dJranules are tabletted by a conventional
method to give tablets (1000 tablets).
Pharmacological Experiments

The effects for suppression of the TNF-o-stimulated
increased PTEN phosphorylation level by the representative
compound of the present invention: cilostazol were tested

Further, the effects on opening of Maxi-K channels of
the representative compound of the present invention:
cilostazol and some commercially available Maxi-K channels
opener or blocker were tested.
Experiment 1

Effects of cilostazol on the suppression of the TNF-o-

stimulated increase in PTEN phosphorylation level:
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neur obl astoma) cells were cultured in Eagle's m ni mum
essential nmedium (MEM with 2 mM L-glutam ne and 1.0

waolth@E/Sssd7 um pyruvat e suppl emented with 10%  PCT/JP2004/002146

heat -i nactivated fetal bovine serum Cells were grown
to confluence at 37C in 5% C022and used for
experinments at no greater than passage 20.
Preparation of TNF-a solution: TNF-a (Upstate 10

Bi ot echnol ogy, Inc., Lake Placid, NY) was dissolved in
M- ephosphat e buffered saline as a 10 leg/ M stock
sol ution. Method: Western blot analysis: The

confl wantl cefdixuressi ved SkMEMspedi(worwi t BodYa FBShghts brain
cilostazol 3 hours prior to 15 stinulation with TNF-a

ach Ad1Ers e )eX pases t avdNE- acd DEur&de ﬂ‘i’urEacﬂ‘@' minimum
cells were Iysed in lysis buffer containing 50

Hd ser@ i {IPH8a O 1080 Nagh, 0. MWMdﬂaﬁa@ew&OQ 0 mM
pg/ M phenyl et hyi sul fonyl fluoride, 17g/m aprotinin

@ﬂﬁh&%ly%§gﬂ4éﬂb)<§ﬁ5bléﬁéﬂﬂﬂﬁngwfﬁﬂtrié%gaﬁégﬁ—fﬁactlvated
12,000 rpm 50 pg of total protein was | oaded into

Of o IR TRAGE rgg! . @nth & radss ﬁcﬁf{f%t’@o confluence at 37°C

nitrocel |l ul ose nenbrane (Arer sha Pharna0|a Bi ot ec
|ﬁiﬁ%ﬁ?:@dﬂﬁgﬂhthé&?ngkgggzg g@ E@g%é and ?ﬁ}hggeater than
gﬁﬂgﬂﬁi i ve bands were V|suaI|zed usi ng

mnescent WO 2004/ 075897 PCT/JP2004/002146 13
Lomgent AgRGATEnda0 DiyBucer SUBRRL S Duif e, (opatace
léﬁdté@ﬁhéﬁégyysInc., Lake Placid, NY) was dissolved in the
phosphate buffered saline as a 10 ng/ml stock solution.
Method:

Western blot analysis: The confluent cells received
MEM medium with 1% FBS plus cilostazol 3 hours prior to
stimulation with TNF-a and then were exposed to TNF-a for
one hour.

The cells were lysed in lysis buffer containing 50 mM
Tris-Cl (pH 8.0), 150 mM NaCl, 0.02% sodium azide, 100
ng/ml phenylmethylsulfonyl fluoride, 1 pg/ml aprotinin and
1% Triton X-100. Following centrifugation at 12,000 rpm,
50 ng of total protein was loaded into 8 or 10% SDS-PAGE
gel, and transferred to nitrocellulose membrane (Amersham
Pharmacia Biotech, Piscataway, NJ). The blocked membranes

were then incubated with the indicated antibody, and the

immunoreactive bands were visualized using chemiluminescent



of the bands were quantified using a GS-710 Cal i brated

i magi ng Densitonerter (Bio-Rad Laboratories, Hercules,
waAY4/0358Phe results were expressed as a rel ati PET/IP2004/002146

density. Polyclonal antibodi es agai nst PTEN,

phospho- PTEN (Ser 380/ Thr382/383) were fromthe Cel

Signaling Technol ogy (Beverly, MA) . Statistica

anal ysis: The results are expressed as 10 neans SEM

Statistical differences between groups were

deseyaritneds by Sldudenided t biye Sup gl fifa IWaBe §DNIiuder eldxtended
to be significant. Results: The Western bl ot and

RS € IUTR tSulss et & KBt a(Ri shew RSk fdrdheIL) . The signals
acconpanying Fig. 1. As is seen fromFig. 1,

Wi 0shazobafds Mbandql@@tbMied using a GS-710 calibrated
concentrati on-dependently suppressed the TNF-a (50

Nl 44 g SHdrBH et e r gaseR i ENphosphe! ¥4 ati®hcules, Ca).

| evel . Fron1the above experinental results, it is

chear that1:30 Gidstazehr-shouRd Rafeni agliidipent density.
i nhi biting PTEN phosphoryl ation. Experi nent

“ﬁél‘%fé]?ér?al %El@é‘&ié’éesag§5n§|tSHP@éﬁLB UL BB (ser

raln 25 neur obl ast ona I's were cul tured in Eagl e' s

255¥V03%§%%1EE&&J3%994kgga;4§18$él§ﬁ§enfééﬁnology

rTEdl um(l\/El\/p th gl utam ne and Sodi um
ngégggfy§q@glpnented with 10% heat -inacti vated

Statistical analysis: The results are expressed as
means * SEM. Statistical differences between groups were
determined by Student's t-test. p<0.05 was considered to be
significant.

Results:

The Western blot and densitometric analysis are shown
in the accompanying Fig. 1.

As is seen from Fig. 1, cilostazol (1, 10 and 100 uM)
concentration-dependently suppressed the TNF-a (50 ng/ml)-
stimulated increased PTEN phosphorylation level.

From the above experimental results, it is clear that
cilostazol showed potent activity of inhibiting PTEN
phosphorylation.

Experiment 2
Materials:
Cell cultures: SK~N-SH (KCLB 30011, human brain

neuroblastoma) cells were cultured in Eagle's minimum



fetal bovine serum Cells were grown to confluence at

37C in 5% CO2 and used for experinents at no greater
wohem/0789passage 20. Test drugs: (1) Cil ostazoPC{ar2004/002146

conmpound of the present invention, a tradenane of

6-[4-(1-cycl ohexyl -1 Htetrazol 18-yl ) - but oxy] -

3, 4-di hydro-carbostyril). 10 (2) dibencl am de

(abbrevi ated as "GBC', general nane: d yburide,

chem cal nane: 5-chloro-N-[2-[4-[[[(cycl ohexyl -

aas 9vy) toisa bongdliant nQIEMIN f eyh] ghenyl [Tetdiydjam@inet hagy 1.0 mM

benzam de, which is comercially avail abl e

agvddimbepyesvatte bénokesmoitdIP-wersi t198 Kheat-inactivated
channel s). 15 (3) Iberiotoxin (abbreviated as "I btx",

wha €411 i 5o koyns eiasm Max@e Kirs chapselr Shcker donbetibAde at 37°C
Recordi ng of the whol e-cell K+ current: The

experigmegbs wade psedoried iekparSfhitsbabh (&b 5 gHehter than
nount ed 20 on the stage of an inverted m croscope

(M dpgaroglel TE300, Tokyo, Japan) perfused

continuously at a flowrate of 1 mnm/mn. Using the

whode-gakds configuration of the patch clanmp
techni que, the K+ currents were recorded at room

t enper pf Hrei {92249 1 Wd hc&ﬁ‘poﬁ%@@aéfhtl‘?&%&géé%g) $h#8Rtion, a

25 anmplifier (Axon Instrunents, Foster

t
L0130, AL T PN 15 L8 oo
\%B,?%I@iﬁygfg%%@s@};gﬂ)sj tion and command potentials

(2) Glibenclamide (abbreviated as "GBC", general name:
Glyburide, chemical name: 5-chloro-N-[2-[4-[[[ (cyclohexyl-
amino)carbonyl]amino]sulfonyl]lphenyl]ethyl]-2-methoxy-
benzamide, which is commercially available antidiabetics, a
blocker of ATP-sensitive K' channels).

(3) Iberiotoxin (abbreviated as "Ibtx", which is known
as Maxi-K' channel blocker).

Method:

Recording of the whole-cell K current: The
experiments were performed in a small bath (0.5 ml) mounted
on the stage of an inverted microscope (Nikon model TE300,
Tokyo, Japan) perfused continuously at a flow rate of 1
ml/min. Using the whole-cell configuration of the patch
clamp technique, the K' currents were recorded at room

temperature (20~22°C) with an Axopatch-200B patch clamp

amplifier (Axon Instruments, Foster City, CA). Currents
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controlled by pCanp 6.0.3 software (Axon Instrunents,
Foster City, CA). To ensure the voltage clanp quality,

wo 2ed405890de resi st ance was kept bel ow 3 MSS. BAMOP10041002146

potentials were zeroed with the electrode in the

standard bath solution. G gaoAm seal formation was

achi eved by suction and, after establishing the whole

cell configuration, the capacitive transients

elicited by 10 symmetrical 10 nmV voltage clanp steps

fwere - BAnpledene 1r ésorvedkdr SFtketz drori-cdliad afiDering at
of cell capacitance. The normal bath solution for the

whob ecseb | kHeCcOrnh PgSav@sisitach 430 odhm¥€d Hotdhtials were
MCd2 1.2 M CaCl2 1.8 mM HEPES 10 nM gl ucose 5.2

ndd @ineb 1 hed pibywapAdingst &d 0.3 7 séravbiteNaQalkodS Instruments,
Pipettes were filled with KC1 140 MM MO 2 0.5 nV

GaldZer OcitM @)hyl enebi sheyeai tiHd oyol hga- aClht quality,
acid (EGTA) 0.09 mM HEPES 10 mM gl ucose 10 .mM and

theepH-A@s adidisieshcd 0 Wad Vkeb: KGhL1dfites wo. Junction

establ i shnent of whol e-cell recordings and 20

Cobt SOt { N0s CRBEE Ol hReRr diiNgs £RE BRREEXLEB! 8hY the standard
mnutes until the current elicited by depol arization

shabh | i2Qdht 1 .| oStz o MRS apAl 1 edrhotibg B dieved by

the experinents, using glibenclam de or I beriotoxin,

g%&@@i@&o' YRS, appékﬁgg tO_etsf&%btﬂts!?l-gl%ggt.%% M ets cell

ter adm nisterin gl i bencl am i beri ot oxi n.

%@Ppéﬂp%’éﬁ&?, Pc{ﬁlépzoga#aocgizgl%e 1@ra§§§8h 8- Té%%.cited by
test results are shown In the acconpanying Fig. 2,
symmetrical 10 mV voltage clamp steps from -80 mV were
recorded at 50 kHz for calculation of cell capacitance.
The normal bath solution for the whole-cell recordings was:
NaCl 130 mM, KCl1 5 mM, MgCl, 1.2 mM, CaCl, 1.8 mM, HEPES 10
mM, glucose 5.2 mM and the pH was adjusted to 7.4 with NaOH.
Pipettes were filled with KC1 140 mM, MgCl, 0.5 mM, CaCl,
0.1 mM, ethylenebis(oxonitrilo) tetra-acetic acid (EGTA)
0.09 mM, HEPES 10 mM, glucose 10 mM and the pH was adjusted
to 7.4 with KOH.

After establishment of whole-cell recordings and
collecting control recordings for approximately 5 minutes
until the current elicited by depolarization stabilized,
cilostazol was applied to the bath. In the experiments,
using glibenclamide or iberiotoxin, cilostazol was applied

to the Dbath about 20 minutes after administering

glibenclamide or iberiotoxin.



wherein Fig. 2A shows the effects of cilostazol, Fig.

2B shows effects of cilostazol and/or glibenclam de
wO020B07589% suggestive of opening of Maxi-K+ chaamaPmp4/002146

and Fig. 2C shows effects of cilostazol and/or

I beriotoxin ("Ibtx", Muaxi-K+ digannel blocker). As is

seen fromFig. 2, the current was significantly

i ncreased by cilostazol, but on the other hand, it 10

reversi bly bl ocked by addition of iberiotoxin (100 nM

tRethetbath, but not by glibenclanm de (10 pM. The

i ncrease in Maxi-K channel -nmedi cated currents was

given tiye tébbstézaltevenei BhéAnexhstBBCcObmpanying Fig. 2,

gl i bencl ami de, while glibenclanide alone could not

weeease the.Vaxi - Knehanrele 16rf@etat 68 GilHasolVenig. 2B
cil ostazol was added to the cells together with

| bebi ot @dfctMXb K Ghayielzdl 06kl ori NEIERSE1 Hfidde ("grer,
current was rather | ess than i beriotoxin al one.

con?rég@wes olf @g@ﬁ@ﬂ@d &¥ epakatixon 2@ nyehiLo e and Fig. 2C

0. 5% car boxynet hyl cel | urose. tw ce aily
(Hrdia %ﬂ%@sw'o,f 1091 88£K901 té/ﬁci:ﬁolga' lb\ér(lrb*tl‘)(;{)ln ("Ibtx",
Triturate a small anount of powder (cilostazol) by

qggif_ﬁDQh@hné%ﬂ%ﬂ&Mkéy three drops of 0.50 carboxy-
5 net hyl cel | urose (ClK) and triturate well. Add 4

"o Of s W0, 2Q04/,0 £5837 f?ﬁcﬁz%“é oot 1%3% M cant1y

and recover the suspende ‘ostaz
piﬂ&?&£§QdQ|B§S gqagg%azol, but on the other hand, it

reversibly blocked by addition of iberiotoxin (100 nM) to
the bath, but not by glibenclamide (10 uM). The increase
in Maxi-K channel-medicated currents was given by
cilostazol even in co-existence of glibenclamide, while
glibenclamide alone could not increase the Maxi-K channel-
mediated currents. When cilostazol was added to the cells
together with iberiotoxin, Maxi-K channel blocker, increase
of the current was rather less than iberiotoxin alone.
Experiment 3

1. Compound Preparation

oo

Vehicle control; 0.5 carboxymethylcellurose. twice
daily (n=10)

Cilostazol; 100 mg/kg,. twice daily (n=10)

Triturate a small amount of powder (cilostazol) by

agate mortar. Add two or three drops of 0.5% carboxy-

methylcellurose (CMC) and triturate well. Add 4-5ml of
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Test conpound preparati on weekly at the concentration
of 1000 ng/50nl, and store protected fromlight at 4C

wo 2@arpssend Admi ni stration Before admi ni strati 8a1/JP2004/002146

soni cate the stock bottle of test conpound by

ultra-sonic sonicator and mx @8l |. Conpounds via

twice daily oral gavage as per group assignnents. 10
Vehi cl e Control (0.5% carboxymnet hyl cel | urose: CMC; 1

kg/5m ) twi ce daily gavage. Test Conpound (Cil ostazol;

1005% nglkg/sdamd ) réwveer dahky gastageied®. chMebbbdsodf to a light
observations, exam nations and neasurenents a. The

aprsredstéB geeks obtayge, Hemi zygous transgenic 15
m ce that express nutant human APPK67QN, M6711/1i ne

Tg2576}ey®€r echpbdadl peephrt® idngrh@els ofatdotié econcentration
transgenic APP/PSI mce (control and cil ostazol,

tof al 060 206 0R) , - aFACHL TP SEr¥BSctadMEpbst ﬂ@ﬂtt wtceec.
dai ly by gavage for 6 weeks, as shown in the

fedheong Adbl8isProtosel Design Treatment Start Age
Nunber of Age at End Mce Control (Vehicle) 8 weeks

10 14 E\@%J_SGT%l%q_%rtq_O% vegksidQrd4 merekstodRt lottie of
Mce = 20 20 b. Mce were genotyped at the begi nni ng

ands end, oﬁﬁ& bgtﬂgﬂrayg$@994égg§§§€or and mix well.
PCT/JPZO 4/ 00214 18

Compounds via twice daily oral gavage as per dgroup
assignments.

Vehicle Control (0.5% carboxymethylcellurose:CMC; 1
kg/5ml) twice daily gavage. Test Compound (Cilostazol; 100
mg/kg/5ml) twice daily gavage.

2. Methods of observations, examinations and measurements

a. The animals (8 weeks of age, Hemizygous transgenic
mice that express mutant human APPygy,ue12/line Tg2576) were
randomized into 2 groups of double transgenic APP/PS1 mice
(control and cilostazol, total = 20 mice). Each mouse was
administered twice daily by gavage for 6 weeks, as shown in

the following table:

Protocol Design
Treatment Start Age Num?er of Age at End
Mice
Control (Vehicle) 8 weeks 10 14 weeks
Test Compound 8 weeks 10 14 weeks
Total Mice = 20

b. Mice were genotyped at the beginning and end of the

]

study.
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c. Mce were subjected to the Y-nmaze behavi or paradi gm
prior to conpleting the in-life phase. d. The m ce

woenw/Ssori fi ced at 14 weeks of age. e. Upon saCTiIP100€002146

1 mM of blood was collected for 5 cilostazol bl ood
concentration nmeasurenment, andl8&PP/PS1 nmice were

perfused with saline. Brains were hem sected wth one

hem sphere fixed and the other hem sphere frozen. f.

The frozen hem sphere was honogeni zed and anal yzed

for totalMboylwede betlajecheéntoathenYvinaz&lb&Aavidr paradigm
Total A-Beta 40 and total A-Beta 42 levels in brains
aofrivcetoecendbéeth@dthe ihel coatpbbisgroup and, in

cilostazol treated group. The results are shown in the

acconpanyTing flge Werd.s&eoLedoee 46 Thewéokk owr ngge.
procedure outlines the steps taken to performthe

test "SponpaneosscAl fRESAL 10Ml Nothe6d®@zRas JdCRcted for
have an.innate tendency to explore their environnment.

SHCLeSSE 2 1 exXpl ot i Repands N e salichidhyt ,t 05a84%0i App/ps1

pl aces recently visited, where food nay have been

depd et 6@ rd0 P&r alseAt wi'tPosh angeys abigiAat hRIYY HBRisected
Y-maze is an ethologically based test that does not

iWW%EY&héeM@m£%pE@$éV§iﬂedN$§§ VWhi No €8P 8L $88here frozen.
“wor ki ng nenory"” function cannot hold information

regar di NgTRL ages zbHSheMli Shhed el Nad NRIHo MUK and analyzed
menory; therefore they show decreased spont aneous
a4 £ 3¢ PNamy¥ 28044 OF S8 BT L JPPO04; P2 65 19

Total A-Beta 40 and total A-Beta 42 levels in brains
of mice were detected in the control group and. . in
cilostazol treated group. The results are shown 1in the
accompanying Fig. 3.
3. Procedure

The following procedure outlines the steps taken to
perform the test "Spontaneous Alternation in the Y-maze”.
Mice have an innate tendency to explore their environment.
Successful exploration depends on the ability to avoid
places recently visited, where food may have been depleted
or absent (“spontaneous alternation”). The Y-maze is an
ethologically based test that does not involve reward
delivery. Mice with compromised “working memory” function
cannot hold information regarding places Jjust visited in

their working memory; therefore they show decreased

spontaneous alternation.
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Publ i shed results have shown decreased spontaneous
al ternation and i ncreased exploration in certain

wonremggeRa ¢  nouse strains, for exanpl e APP/ PSRECTUIBE04/002146

C lostazol has an anti-platelet and vaso-dilating 5

action, which has an indicatiomno or ASO and prevention

of secondary brain infarction. These actions of

Cilostazol may contribute to reduce the deposition of
anyl oi d-beta protein, and i nprove a behavior of

Al zheibnyl ishthremtdsanl tH) havr i sBgowhcedéorbasédst @dontaneous
into the testing room Avoid bringing nmany mce (nore

taisre riwrteieoc sged ) inddanddi® etieBdtangi @it en ate BWEn @Bansgenic
this may influence their behavior. (Optional, do only
ifovasd Nt :sadais, NEdr redoasl OtAEP I SE, mEcg. Dby

transponders or clearly visible tattoo.) Mark their 15

tails giildettadwn- tioxd C 00l dntrkeitéTet head @l | PEH9dilating
order: 1. red 2: green 3: blue 4: black 20 ii.
Raerdnrentsi SRyhbe Becardeit:dni o de@r ABDS ankl SRS ®ion of
permanent record and allows the investigators to

rRdctida e exiperin®mtsidn t here are any questions.
iii. Take the first nouse to be tested out of its hone

cage hdde haseoRs bhe diaidstA Weh 9hcbherRBGORD dd€reduce
25 weight in the Y-Maze Data Spreadsheet. Place the
rHHé3l&@ﬁ&é@@i%ﬂo46975§%§lB§EL%@%QO4b99%ééﬁ, 20nd improve a
behavior of Alzheimer's dementia.

i. Bring mice to be tested into the testing room.
Avoid bringing many mice (more than three cages) into the
testing area at once, as this may influence their behavior.
(Optional, do only if animals are not marked otherwise, e.g.

by transponders or clearly visible tattoo.) Mark their

tails with a non-toxic color marker in the following order:

1: red

2: Jgreen

3: blue

4: black

ii. Experiments may be recorded by video. This

produces a permanent record and allows the investigators to
revisit the experiments if there are any questions.

iii. Take the first mouse to be tested out of its home
cage by the base of the tail, and weigh it. Record the

weight in the Y-Maze Data Spreadsheet. Place the mice back
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in the cage. (Alternatively, mce my be wei ghed
before the start of the experinent, e.g. on the

wonrewiogsss7day) iv. Leave the mce undi sturbed POT/JR2004/002146

hour before the testing starts so that they can

acclimate to the room 5 Extraocare should be taken

to ensure that cages are not |eft adjacent to one

particular arm as the snell, for exanple, nay

i nfluence the entry of a nouse into a single arm
ThertHoreagel t (Rl t @lretei ¥dky cagbcatnay dbstaatghédopefore the
the apparatus or ensure that the cages are evenly 10

Bt st eghar ovsl-Lientt oo g (egn TRy pHévLoUseds iy ee
cages at once ? one in proximty to each arn).

Techni oy anp,88yebeheprfsNtuidi dherd &8st £88 N0QBubWefore the
must not disturb the mce. v. Before the test starts,

Woer {he ishsirde ofot R@aY- ABREe Wi LsepriepaRoltol¥he room.
vi. Handle mce gently, holding by tail and let rest

@&€¥£1c5§%'@bdﬁmf DAt Gk dret + JOUSR RlUNGEs Howa g Q%a%re not
first into maze. Mce are individually placed in the

%%Ler 2@ akent r@ée'on\@ tﬁaﬁ‘:hcﬁmﬁﬁe A5 Gar Mk %'iti@l@ for
and arm C) available for exploration, for a period

%%Eﬁﬁ&@s m49 Mhir1uB8ear drdl lo Aty i 88 an%u%f'mﬁ%g §f51ngle

maze data sheet. Enter an ™ A" into the Al

EHERG e s Tl ﬁ?ég%a%%ﬁd%é’m‘%e from
L, MDUSEa-EXBLOT B LB ALE Lokhe by "Rod A eventy

nouse rears Its onits egs w

B%#%?%%%ﬁé%%o%ﬁﬁ%n g%héf g&%?og§691§§§71ntroduce three cages

at once ? one in proximity to each arm). Technician may be
present in the testing room, but must not disturb the mice.

v. Before the test starts, wipe the inside of the Y-
maze with isopropanol.

vi. Handle mice gently, holding by tail and let rest
on arm, taking care not to let mouse plunge down head first
into maze. Mice are individually placed in the center of a
Y maze, with all three arms (arm A, arm B and arm C)
available for exploration, for a period of 8 minutes.

vii. Record all entries on a printout of the Y-maze
data sheet. Enter an “A” into the ARM ENTERED field if the
mouse completely enters arm A, etc.

In the same row, enter “*end” into OBSERVATIONS if the mouse
explores the arm to the end, “R” for each time the mouse

rears (sits on its hind legs with forelegs free) or “L” if
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it leans ("explores up the wall" with the forefeet
touching the wall), and "F" if it freezes (remains

woubti4onssmss for 5 seconds or nore). |If the NOBEEIBMOE002146

back and forth within armA, enter another "bf" in
OBSERVATIONS in the sanme row. 21Enter any other
observations in full text. If there is not enough
time to enter observations, skip them If the nouse
returns to the center, start a newline. Enter "A" in

the 1éaews | (NexpIor®sisep reiermsli’o af thAthe Btof@fed@t MBuching

or "C" for armC. 10 viii. After 8 mnutes, renove
tiee MygBL DY &he tarl i@ndt Eraeeddef@dibieifot® ess for 5
cage. Record the nunber of boli and whether or not

theconde oF i nated. i nTEhen¥ mige syapdsheetandVesrthewithin
i nside of the Y-maze with |sopropanol Use brush to

Getn i A, COAPBESan6tRAR BEEM WAl IshERANd NP Mkesame row.
sure that the Y-maze is clean and clear of any snel |,

baddl nk.0F §o0d- thade PRy NQYE DeepyPloyght  inte tﬁ&@e is not

maze by a previous nouse. Make sure the Y-maze is

I I su o} ani
Gidors epi e Nt soobabbfe ol e e v

@eﬁ%nﬁe’@ﬁaﬁhét gRstEPr uar at al?)f %eto %Eﬁteﬁ in the

er the test, trans rom ard copy t

lli; éeﬁ‘%s%q}se Jﬁ‘?é“%é gmna'Pped“dé’r o%%hgrm B or “C”

maze behavi or paradi gm™ are sunmari’ze

a]}a npapykng Fig. 4. 25 xi. Data analysis: An
ternation is defined as a WO 2004/ 075897

PCT/JR%EQ&!Q%%&%@EB%%nuies, remove the mice by the tail and

prlace them in their home cage. Record the number of boli
and whether or not the mice urinated in the Y-maze
spreadsheet. Wipe the 1inside of the Y-maze with
isopropanol. TUse brush to get in corners, clean both walls
and floor. Make sure that the Y-maze is clean and clear of
any smell, bedding or food that may héve been brought into
the maze by a previous mouse. Make sure the Y-maze is dry
after cleaning with alcohol. Make sure no cleaning
material (such as tissue) is left behind in the maze.

ix. Repeat steps for all of the mice to be tested.

X. After the test, transfer data from hard copy to
Excel spreadsheet.

The results obtained from the Y-maze behavior paradigm
are summarized in the accompanying Fig. 4.

xi. Data analysis: An alternation is defined as a
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visit to all three arnms without re-entry (ABC, ACB
BAC, BCA, CAB or CBA). Analyze each ARM ENTRY

woeeprrias®mly and determ ne whether it conpl et eBCAIP2004/002146

alternation. The sequence ABCABC has four

alternations, the first ends wiz2h 5 C, the next with

A, then B, then C. The sequence ABCBAC has only three
alternations, the first ending in C, the second

ending with A and the third with C. % al ternations
isighumber a0fl obseeyedralst evindidwwnsye-énunber(zofc, ACB, BAC,
possible alternations). If n arns are visited, the

hBghes CaBosst bbealQ randkeyzof cakherart i BRIRYS deardfely and
the ani mal noves randomy, 22%alternations would be

ekpestrind 3* WAdLBE3* 3)t. CoafpaleteRCt iat t VaiBeFRit RO €d  The
in the total number of visits to the different arns.

Addvédde | aBEABE ehake foluat all turrali Hfs artRe first ends with
entries)/ mnutes of observation). 15 Thus, the

tef r agel veadkaxyeuli Aydeaear Bostydd cComouNdsefhdn®& ARCRAC
a salt thereof of the present invention is efféctive

f104 s oB@niynaiMexd - K1€aanaelisnand fise ugefuk f djgﬁk? in C, the
treatment of neuronal disorders, particularly for tﬁe

{5 EaLHBNEn @ ndl 7hEhMRY' S 20, | NOUSTR AL |
AR e TR EELTEL 2 X0 Rt RS ¥ alternations

COMPSRHET CATRRSI St LY LT B pgseinie
S LobPERgte) Y 25,008 QUESLLELCRENLARILARLY pnssioi
ﬁﬁIﬁ&&?QQé/QP@&é@atféns is n-2. If the animal moves randomly,
22% alternations would be expected (3*2*1/3*3%3). Global
activity is reflected in the total number of wvisits to the
different arms. ACTIVITY is therefore (total number of arm
entries)/minutes of observation).

Thus, the tetrazolylalkoxy-dihydrocarbostyril
compounds (I) or a salt thereof of the present invention is
effective for opening Maxi-K Channels and is useful for the

treatment of neuronal disorders, particularly for the

treatment of Alzheimer's disease.

INDUSTRIAL APPLICABILITY

The present invention provides a composition
comprising as an active ingredient a tetrazolylalkoxy-
dihydrocarbostyril compound (I) or a salt thereof, which

has excellent PEN inhibitory effects and is useful as a
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medi canent for pronotion of the survival of nornal
cel | s, brain cells, heart cells, and skin, and

woéuaoddhvessof or i nhibiting of G am negative sepsPeTAPZIN4/002146

cell mgration and cell invasion w thout any side

effect due to inhibition of 5 PBEN. The conposition of

the present invention is further wuseful as an opener

of a | arge conductance Ca 2+ -activated K+ channe

(Maxi - K channel ) and hence as a nedi canment for the

tnfeshiit cemdn tof foeupebabtdioaorderishe f ptirexaapl ©f ato@Ml -cells,
convul sant, a neuroprotecting agent, a nedi canent for
Mrdireateerits of Hegiionate Les ebrahd ederan andaneur ehegher for
notor inpairnment, cognitive disorders, traumatic

birgi fbithing Yof Babki nEQpits vl S€&5€is e@hael@%m migration and
m grai ne, and Al zheiner's disease, etc.

20001 OiRbROd1 SICTW I PREQE/ Qﬁglé@deZ‘éf@!e&ltN%uel-toA_ MEbition of

i nhi bitor which conprises as an active ingredient a

teetaazol yhal lﬂ@fﬁ%oghhygh%@f host pﬂése@mﬁ%f@ntm the further
formula (I): O A INWR N 5 Hwherein Ris

/a0l Kydn W5 94Mer Aof Sa alge@@r céh&wc%aﬁcegbawac%%ated K*
the bond between 3- and 4-positions of

g%%%?}?éﬂfbkaQﬂCﬂ{eeﬁaﬁﬁéD? andl ﬁgh%eb%daom@dldc%pér& for the
treatment of neuronal disorders, for example, an anti-
convulsant, a neuroprotecting agent, a medicament for
treatment of regional cerebral edema and neurologic motor
impairment, cognitive disorders, traumatic brain injury,
Parkinson's disease, epilepsy, migraine, and Alzheimer's

disease, etc.



or a salt thereof. 10 2. The PTEN i nhi bitor according
to claiml, wherein the active ingredient is

w6-2pekofasocycl ohexyl - 1H-t et razol - 5- PCT/JP2004/002146
yl ) but oxy] - 3, 4- di hydrocarbostyril or a salt thereof.
3. A pharmaceutical conpositioa4for inhibition of
PTEN whi ch conprises as an active ingredient 15
tetrazol yl al koxy-di hydrocarbostyril compound (I) or a
salt thereof as set forth in claim1 in adm xture with
a conventional pharmaceuti calptmsacceptable carrier or
diluent. 4. The pharmaceutical conposition according
to claim 3,AwWpgrsi nihhebatdt verHing edbepricss as an active
6-[ 4- (1-cycl ohexyl -1 H 20
telgeddierbt ylo) butexykolydad kbxgtagﬁga%wn:bbse&grg 1saéémpound
t hereof. WD 2004/ 075897 PCT/JP2004/002146 25 5. A
et hadk fedroumd bity ng PTEN, which conpri ses
adm ni stering an effective amount of tetrazolyl al koxy-
di hydrocar bost yrij—qpnpound (1) or a salt thereof as
set forth ;ﬂ clghmil to a patient in need of such
treatment. E é Nret hod according to claimb5,
wherein the' \ actiive ingredient is
6-[4-(1-cyclo exyﬁilkktetrazﬁp-S
yl ) but oxy] - 3, &\ dikydescar bostyril or a salt thereof.
7. A use of tet yl a| koxy- di hydr ocar bost yri
compound (1) or < ﬁ éﬁreof as set forth in claiml
in 10 preparation oﬁ4a di canent for inhibiting
PTEN. 8. The use according to claim?7, wherein the

[.ve ipgredient i :
S RO LKL o 078y )y 4y Lower alkylene

group, and the bond between 3- and 4-positions of the

carbostyril nucleus means a single bond or a double bond,
or a salt thereof. |

2. The PTEN inhibitor according to claim 1, wherein
the active ingredient is 6-[4-(l-cyclohexyl-1H-tetrazol-5-
yl)butoxy] -3, 4~dihydrocarbostyril or a salt thereof.

3. A pharmaceutical composition for inhibition of
PTEN which comprises as an active ingredient
tetrazolylalkoxy-dihydrocarbostyril compound (I) or a salt
thereof as set forth in claim 1 in admixture with a
conventional pharmaceutically acceptable carrier or diluent.

4. The pharmaceutical composition according to claim
3, wherein the active ingredient is 6-[4-(l-cyclohexyl-1H-
tetrazol-5-yl)butoxy]-3,4~dihydrocarbostyril or a salt

thereof.
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3, 4-di hydrocarbostyril or a salt thereof. 9. A Maxi-K
channel opener which conprises as an 15 active

wonguadssant a tetrazol yl al koxy- di hydr ocar bost yPCI/JP2004/002146

conpound of the formula (I): NN OA41 " W R (I) N

O Hwherein Ris a cycloal kyl 2roup, A is a | ower

al kyl ene group, and the bond between 3- and

4-positions of the 20 carbostyril nucleus neans a

single bond or a double bond, or a salt thereof. WO

2004/ (¥5897AP R tHR2D04000214b6ib261A9. PN Maxihilkh comprises
channel opener according to claim9, wherein the

caxini el 8 g ki endin | seBE¢dE{Ve cyahohekylof Htetrazolylalkoxy-
tetrazol - 5-yl) but oxy] -3, 4-di hydrocarbostyril or a
saldyditdeasedstpril. cAmpbangacEut | 6al acospDisi therebdr as set
openi ng of Maxi- K channel which conprises as an

afdridte imgrkaliient tdea patient in need of such treatment.
tetrazol yl al koxy-di hydrocarbostyril conmpound of the

formul@ (1Ther mesidbd therpefirs set &psih i) Clwﬁ'e%_gm the’

in adm xture wth a conventional pharmaceutically
acoeptabl eneaidiemtor 140 délpent;-dve1dhexyl-1H-tetrazol-5-

phar maceuti cal conposition according to claim
yl)butoxyl-3, 4-dihydrocarbostyril or a salt thereof.

7. A use of tetrazolylalkoxy-dihydrocarbostyril
compound (I) or a salt thereof as set forth in claim 1 in
preparation of a medicament for inhibiting PTEN.

8. The use according to claim 7, wherein the active
ingredient is 6-[4-(l-cyclohexyl-1H-tetrazol-5-yl)butoxy]-
3,4-dihydrocarbostyril or a salt thereof.

9. A Maxi-K channel opener which comprises as an

active ingredient a tetrazolylalkoxy-dihydrocarbostyril

compound of the formula (I):

(1)

wherein R is a cycloalkyl group, A is a lower alkylene
group, and the bond between 3- and 4-positions of the
carbostyril nucleus means a single bond or a double bond,

or a salt thereof.
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11, wherein the active ingredient is
6-[4-(l-cycl ohexyl -l H tetrazol -5-yl)butoxy]-3,

wa-20i4vgshoncar bostyril or a salt thereof. 15 1BCT/TAm04/002146

phar maceuti cal ‘conmposition according to claim 11 or

12, which is for the treatnent 2 a neuronal disorder.

14. The pharnmaceutical conposition according to claim

13, wherein the neuronal disorder is an Al zheiner's

di sease. 15. A nethod for opening of Maxi-K channel,

whi ch 120 cdier iMmesi-diincinashel i ngpearrefdceciridiepnmainglaim 9,
of tetrazol yl al koxy-di hydrocarbostyril conpound (1) or
aWlsereint heheofadsiwet ihomddientcl dism 8-1a-d1lpaycebhexyl-1H~
in need of such treatnent. 16. The nethod according
toetttazol 15, yiheneonyl he, 428iagtirvearbgeedirent isr a salt
6-[4-(l-cyclohexyl-IHtetrazol -5 WO 2004/ 075897

PEHé 82004/ 002146 27
yl ) but oxy] - 3, 4-di hydrocarbostyril or a salt thereof.

17. Thel retAoghaceacingcdD €baporibioh £6r WPLEMnLSof Maxi-
for the treatnent of a neuronal disorder. 18. The

et ROthraeior dinigH OcehBrisdd, ¥bersi n 48 v ReYeB8knt the
disorder is an Al zheiner's di sease. 19. A use o

ted t eazad v Bh keasyy di i ased POSEYTEL1 6OAPOHAL 6F) tRE Bormula

salt thereof as set forth in claim9 in " preparation

ofrp sedihcapent tharegpenisng of ﬂg?ﬂHFiﬁ*EﬁHEﬁ-92gn dB8ixture
use according to claim19, wherein the active 1

ioFeds eBbniv&ntional pharmaceuticall tabl i
6-[4- (1-cycl ohexyl -1 Htet razol - 5yl ) Butoxyle - -¢ carrier or

A ydrocarbostyril or a salt thereof.

12. The pharmaceutical composition according to claim
11, wherein the active ingredient is 6-[4-(l-cyclohexyl-1H-
tetrazol-5-yl)butoxy]-3,4~dihydrocarbostyril or a salt
thereof.

13. The pharmaceutical composition according to claim
11 or 12, which is for the treatment of a neuronal disorder.

14. The pharmaceutical composition according to claim
13, wherein the neuronal disorder is an Alzheimer's disease.

15. A method for opening of Maxi-K channel, which
comprises administering an effective amount of
tetrazolylalkoxy-dihydrocarbostyril compound (I) or a salt
thereof as set forth in claim 9 to a patient in need of
such treatment.

le6. The method according to claim 15, wherein the

active ingredient is 6-[4-(l-cyclohexyl-1H-tetrazol-5-
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21. The use according to claim19 or 20, which is for
the preparation of a nedicanent for the treatnent of a

waewdansi7 di sorder. 15 22. The use accordi ng t 8CTURI003/002146

21, wherein the neuronal disorder is an Al zheiner's
di sease. 27

yl)butoxy]-3,4-dihydrocarbostyril or a salt thereof.

17. The method according to claim 15 or 16, which is
for the treatment of a neuronal disorder.

18. The method according to claim 17, wherein the
neuronal disorder is an Alzheimer's disease.

19. A use of tetrazolylalkoxy-dihydrocarbostyril
compound (I) or a salt thereof as set forth in claim 9 in
preparation of a medicament for opening of Maxi-K channel.

20. The use according to claim 19, wherein the active
ingredient is 6-[4-(l-cyclohexyl-1H-tetrazol-5-yl)butoxy]-
3,4-dihydrocarbostyril or a salt thereof.

21. The use according to claim 19 or 20, which is for
the preparation of a medicament for the treatment of a
neuronal disorder.

22. The use according to c¢laim 21, wherein the

neuronal disorder is an Alzheimer's disease.



