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

WORRG/(IF¥ent i nvention relates to a new PTEN iR(HiBi2044(002146

or a new Maxi-K channel s opener. Mre partiesbarty, it

relates to a PTEN i nhibitor orf new Maxi- K channel s

opener, which conprises as an active ingredi eMﬂl”ﬂmm””,’”m””m"
tetrazol yl al koxy- 10 di hydrocarbostyril conpou
the formula (I): NN OA4A ~-N N R (lI) NO H  =+s6166
wherein Ris a cycloal kyPE§FBIFETIAN s a. | ower
al kyl ene group, and the bond between 3- and
4-positions of the carbostyril nucleus nmeans a single
bond or a double bond, 15 or a salt thereof.
TECHNI CAL BRKGREBUNET FOHENOR PRS phia t GEANSIAES TeRENER
honol og del eted on chronpbsone Ten) was isolated as a
tunor suppressor gene in 20 1997, and since then the
physi ol ogi cal functions thereof have been anal yzed
TECHNUGALOBSELDewpoi nts. It is reported
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
ol 1\
N
R )

N~ TO
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 genhe in
1997, and since then the physiological functions thereof

have been analyzed from various viewpoints. It is reported
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WO 2004/ 075897 PCT/ JP2004/002146 2 in 1998 that the
PTEN gene product exhibits a new phosphatase

WO804/0758%7 | .e. it is able to dephosphoryl at e P£T/JP2004/002146

phosphatidylinositol 3,4,5-trisphosphate (PIP3)

substrate, which is a |lipid second nessenger, at D3
position thereof 5 (cf. Beitner-Johnson D, MI I horn

DE, J. Biol. Chem, 273: pp. 13375-13378, 1998). In

view of the functions of PTEN, it is expected that

WhenlPRRBi bithadn JMepTENEN | | geRe of PERENGE ferhibits a new
pronotion of the survival of normal cells, brain
eRpFBhakeaprt agERVEtyand -F0 sk nis apbleukpheeprbpepborvdate a
for inhibiting of Gramnegative sepsis and cel
phoprhpsadyAdnesitolnvad o tiBaphfsphate | {PRR3Wn stlptrate,
t he openi ng of potassium channel induces flow ng the
vhichcdlsl W alipod aserondi oessengesf, oxf | B3wppshtion thereof
results in negative intracellular potential 15 and

thit Bed tretrasiohmacchdhnelilshooht dfe- dbpeBileht EShdmi.s 273:
controlled intracellular calciumconcentration and

pptr 4887bulldB7ATPLOREXi.- K channel is a class of |arge
conduct ance cal ci um sensitive potassi um channels, and

the aot wiletwy odf tYexifuGctisome!| sfi BTENnt Lol Led expected that
intracel lular 20 cal ci um concentration and nmenbrane
phtantindlipidtion B PIMNXiwKLLhaanefseatevei deky promotion of
distributed within the living body such as neurons,

- bRrar sueelival sHfoobimalsckd leel bxraiandelllls openimgeadfls, and

t he Maxi-K channel s i nduces hyperpol arization of
skhihs. ahd ifairghee kfderttiRal fidie inhibiting of Gram negative

sepsis and cell migration and cell invasion.

Besides, it 1is known that the dpening‘ 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 éensitive 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 1living
body such és neurons, heart cells, smooth muscle cells, and
the opening of the Maxi-K channels induces
hyperpolarization of cells. It is also known that the

opening of the Maxi-K channels is useful for the treatment
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25 opening of the Maxi-K channels is useful for the
treat mrent WD 2004/ 075897 PCT/ JP2004/ 002146 3 of

WO A7 di sorders, for exanple, as a nedi camRGRIR0HP02146

as (1) an anticonvul sant, (2)_a nedicine for
neuroprotection, for treatnemt of regional cerebra

edema and neurologic notor inpairnent, cognitive

di sorders, traumatic brain 5 injury, Parkinson's

di_ sease, il epsy, mgraine, and Al zheiner's disease,
?@)na%@aﬁg ﬁéSPEFle(’Eént feF &Kampa&iin2as E4ymesigamentnsuch as
for treating urge urinary incontinence; intestina
hyberRoBRLIOPN I EENYe cBht racheticjneaferempurapmptection,
depression. 10 DI SCLOSURE OF THE | NVENTI ON During the
SonditeeameMENCft heegiesaht denaimak kdemaf oaimd meatrologic
the tetrazol yl al koxy-di hydrocarbostyril conpounds of
nbeofor hmbaifhpnsr aceght ttiNer edfi sesdesrs,i ongdvubtic brain
above, particularly 6-[4-(1-cycl ohexyl-lIHtetrazol -5-
yh)buyoxy|Ped; Mi-rdidny'dy o- dasbaseyri lemrlepsal t hhgredhe, and
which are known to have pl atel et aggregation
Abbhbimerysadiiiseiatse, aild wmsosiiatnegfact cehtypl of a pain,
exhibit an activity of inhibiting PTEN and hence are

Wgef ud asdi dIfeN ifold btkeating0 andet herindwey priegenitinence,
i nvention has been acconplished. Further, during the

shtdbesnal fhyiedimotad 1 Byl yeterdhe MxhtKaebaDiels, anxiety,
the present inventor has found that the

batr aapkygkalibaxy- di hydrocarbostyril conpounds of the

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—(1—cyclbhexyl—lH—tetrazol—S—
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]-
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formula (1) or a salt thereof as nentioned above, 25
particul arly

WORO4TE8T cy el ohexyl - 1H t et r azol - 5- yl ) but oxy] RS T/JP2004/002146

2004/ 075897 PCT/ JP2004/ 002146 4

3, 4-di hydrocarbostyril or a sdlt thereof, which are

known to have platel et aggregation inhibitory

activity and vasodilating activity, exhibit an

activity of opening of Mxi-K channels and hence are '
BsefdihgdracaERPskYERANRE 2 5SBpEndRergnd t HEHL ¢heare known
present invention has been acconplished. BRI EF

DESCRePE| ORletetigt DRI Hen 1iBRéRstaryuppeédsisy and
of the TNF-a (50 ng/m)- 10 stinulated increased PTEN
phssphbaingi @rliatidly byexbibbst sl actidHdENamL oppening of
6-[4-(l-cycl ohexyl -1Htetrazol -5- yl)butoxy]-3,
Magif¥dcbavaebsstand | hende garg stssvisilefd®ca s Makidky ghannels
on opening of calcium activated K+ current in SK-N SH
opkhsr, anchrid g. thershowhe 15ptrkeeetf ecisvehtiohostlz@®l been
(tradenanme of 6-[4-(1-cycl ohexyl
dtebmbLazhkd5- yl ) but oxy] - 3, 4-di hydrocarbostyril), Fig.

2B shows effects of cilostazol and/or glibenclamn de

(abbreviated as "GBC', which is commercially avail able
anti di abetics, suggestive of absence of opening of ATP
BA18eNBESCREPKTOThamMaHE) DRAMENESy. 2C shows effects
of cilostazol and/or iberiotoxin (abbreviated as

"I bt x§Fi gwhilchshbws kaovsurssr & o+ o€haee| Thieg k€60 ng/ml) -
suggestive of opening of Maxi-K+ channels).

stimulated increased PTEN phosphorylation 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. 3 shows total anyloid-beta concentration (A-Beta
25 40 and A-Beta 42 levels) in brains of mce in the

WO8H/G78897WO 2004/ 075897 PCT/ JP2004/ 002146 5 aMeX/IP2004/002146

cil ostazol e treated groups which were detected by
ELISA. Fig. 4 shows a summary® of experinmental results
obt ai ned fromthe Y-maze behavi or paradigmfor testing
the effects on Al zheiner's disease of the conpound of
the 5 present i'nvention. DETAI LED DESCRI PTI ON OF THE

414\@51&#1%%@1& 38Rt ePngERIPSN WA HES Ca IRERTIFENDY ELISA.
i nhibitor or new Maxi-K channel s opener which

conprFigs ad ashewts veé 19ummgredi et g§Xperimental results
tetrazol yl al koxy-carbostyril conpound of the formula
¢prabped Sxpm dofmazihdoghaeor Pavedidoniofurtelséring the
provi des a nmethod for inhibiting PTEN and a net hod
¢6feopeniony Mebdhddmdiameldisagddechofonphesesompound of the
adm nistering the tetrazolyl al koxy-carbostyril
eoepenhdiptenbion.salt 15 thereof to a patient in need

of such treatnents, and further provides a use of the
tetrazol yl al koxy-carbostyril conpound (1) or a salt

thereof for inhibiting PTEN as well as for opening
MAXAIKEDhBRAERIPTIDE oenEHENndNVENTHIONf ornmula (1) or a

salt thereof has 20 excellent PTEN inhibitory effect

and heheeptbeeRTEMNNvenhiibht pi-odfidelde apheseMIENvieMildtor or
conprising as an active ingredient the conmpound of

hée hormika thinaels s@bdnet hehgeh iSomseisksansl an active
nmedi canent for pronotion of the

ingredient a tetrazolylalkoxy-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 comprisihg 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
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survival of normal cells, brain cells, heart cells,
and 25 skin, and further for inhibiting of G am

WORAYRTSEE sepsi s WO 2004/ 075897 PCT/ JP2004/ 00 PCA5IP2(04/002146

and cell mgration and cell invasion wthout any side

effect due to inhibition of PEEN. Furthernore, the

conpound of the fornmula (I) or a salt thereof has

excel | ent effect of opening of a large 5 conductance

cal ciumacti vated K+ channel (Maxi-K channels% and
aedcecehe MEHAratiianméld ogeddr bhveRéopr edeRout any side
i nvention conprising as an active ingredient the
ebfipotindueotot hahfibifmiba EF) PFENa salt thereof is

useful as a nedicanment for the.treatnent of neurona

di sor Bertheftnorgd tkenpbwpoamdawtti divevdflosamtla a(I) or a salt
neur oprotecting agent, a nedicanent for treatnent of
thgrendl tesebraiceddend arsif fexeur obbHgi opanting of a large
i mpai rment, cognitive disorders, traumatic brain
tohdnytaReekicadeni'sn-cicdeiase; e pkl egisannai gridbre ~-Kanthannels)
Al zhei ner' s di sease, pain, urge urinary incontinence,

dhdi nhestienalthiy pefarni+K i t yhanhel i nepenskr aeffi | ithe present
anxi ety, and depression. The

iatreazobyl ddmpoi-diy daocanbesityinid LogPOdNEst Ofthet hbompound
formula (I) and processes for preparation thereof are

diesctoseded indiPy 63-13023%. 20 $a11 ¢ heeHergBst a il ) uskf@l as a
"cycl oal kyl group” includes C3_8 cycloal kyl groups :

sHehcamenYC! 8pF ORHe e¥eheRuhy! ,of CHeheReRlY! disorders, for
cycl ohexyl, cycl oheptyl, cyclooctyl, etc. but

example, an anticonvulsant, 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, 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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preferable one i s cycl ohexyl. The "l ower al kyl ene
group” includes Cl_6 al kyl ene groups such as

WORBMR/F¥ e, et hyl ene, 25 propyl ene, butyl ene, FETAIP2§14{002146

preferable one is butylene. WD 2004/ 075897 _

PCT/ JP2004/ 002146 7 Particulé&ly preferred conmpound

is 6-[4-(1-cycl ohexyl -

1Htetrazol - 5-yl ) but oxy] - 3, 4- di hydro-carbostyril,

whi ch_has been sold as a vasodilator under a
tradeRanbienlerlyspaesrrrede COBROURAd 16f orHd fdrmyclohexyl-
(I') of the present 5 invention can be used in bulk or
pietetabk9lrh-vhebisprydf 3,4 givdgccgeirdbalstyril, which has
preparation with a conventional pharmaceutica

beeni epldr adi bu¥asodihetdys agdefoamtiradentand jofi tedd astazol.
a specific form but may be in any conventi ona

dosag®heor mempbundexeardpl €hepr dpamatliaony If)or odf althk) present
adm ni stration, such as tablets, capsules, granules,
¥yaventisohi gand ber epadatimrisukki dabpeefoerabigl in the form of
adm ni stration, or preparations for parentera

adm phatrtmaidemticailch gsrepyrectisans, wipposi tori ednvdietional
dosage is not |limted to a specific range but is
PRdghbhyeunitalt karrdege of diludmt A00THE HEEaday fofm is not
adult (50kg of body weight) which is adm nistered

onreted kel rg sPedideid i fomane bte feyepal ihi BRS. cbifrentional
active conmpound is preferably contained in the

abspgeat i @drmB, an gePUNteRimSle} 0 Pfep@raPLsnsosaf®r oral
unit. 20 The preparation for injection is usually
pERRAL8drbftiohhe fHAidh of ag | itHHIbHY epakabkAlesdN granules,
ermul sion, or a

various liquid preparations sultable 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 liquid 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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suspensi on, which are sterilized and further are

preferably made isotonic to the blood. The

WORIHSEYi ons in the form of a liquid, enulsiRAI/BI2004/002146
suspensi on are usually prepared by 25 using
conventional pharnaceutical diff uents, for exanple, WD
2004/ 075897 PCT/ JP2004/ 002146 8 water, ethyl al cohol,
propyl ene glycol, ethoxyl ated isostearyl al cohol ,
pol yoxyl at ed |sostearyl al cohol, pol yoxyet hyl ene
Wakert an dEY) acileobstler s. PTARYEENpr epal¥Eobns mithdrylated
i ncorporated with an isotonic agent 5 such as sodi um
tadbsredeylgl uasbsehodt ycard voxy bt edrountsostigdd ¥l entalcohol,
for making isotonic and may further incorporated wth
rohyvexnyethalesel ubsoilzictan bdhftdys, anbdt hetstaing These
agents, and optionally colorants, preservatives,
prageaationsat enayl de finvorsorsuedt enitiy agenisotamilc agent
ot her 10 nedi canents. The preparations such as

tabhetas sapduheschlomide)l f glucesal, aghyoésinatironafmyamount
be prepared by a conventional nethod. The tabl ets nmay

bafpiepanedfby nkxing Wsbhontenwert maRalfurther incorporated
phar maceutical carriers such as gelatin, 15 starches,

WAEhOS@on RINETNAD SteslwbElitats, gBUraeaBiC, ar¥thetizing
the like. The capsules nay be prepared by mxing wth

hgentsphamceptieahliyl Ioemid | ugheseatdtivbked ﬂﬂhgrant
a hard gelatin capsule or a soft capsule The ora

hh€direla1Bl eparAlbavets, SUCE RS SRS Or a§bh¥k! S aked other
pr epar ed by 20 m xi ng the active conpound and
RuBELEALAgsagents (e.g.

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 1liquid
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
parentefal. 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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sucrose), preservatives (e.g. nethyl paraben,

propyl paraben), colorants, flavors, and the |like. The
Bk

ions for parenteral admnistration nyT/HE28¢4/002146
be prepared by a conventional nethod, for exanple, by
di ssol ving the 25 conpound (1)2of the present
invention in a sterilized WO 2004/ 075897
PCT/ JP2004/ 002146 9 aqueous carrier, preferably water
or a saline solution. Preferred l'iquid preparation
adreaBFe FaFriRF entsedlerakdyi nWetedt i @R ias prépheedsphution.
di ssol ving about 50 - 100 ng of the active conpound
Prefenredt erliamticdin brgRarationversubtainke f ufolier parenteral
pol yet hyl ene gl ycol having a nol ecul ar weight of 300
admipdetrattioh iis prepaed oy ndbspotuind abbtth §0 - 100 mg
| ubricant such as sodi um car boxy- net hyl cel | ul ose,
ot fjle- @edtivieosmympoind/i () pimrwbtdonendareh polgatiinylsolvent
al cohol . The above liquid preparations may preferably
badlOfdrichdrer inncar porlatedtth wieine agilysobf dctvainig (&. gnolecular
benzyl al cohol, phenol, thinerosal), a fungicide, and
fvadbher o®pBioonatsd y 5MOH awhiskt dis cpageéakabeyd.incorporated
sucrose, sodium chloride), a topical anesthetic, a

stiahi |a zeupbra chuftf esucharg tHediuke.cdrbostpwetfhylcellulose,
keeping stability, the 15 preparation for parenteral

adrhpilsteatluopsegy bedliwied lpyrrdicapsid e, faid owasblyvinyl
by renovi ng the aqueous nedium by a conventi onal

kyephblli.zi nthé eaBBaUa. i RNE ISrdBeeyel&fls | b9 pFeferably be
Fiquid preparation by dissolving in an aqueous nedi um

wierhesedincorporated with a disinfectant (e.g. Dbenzyl
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 ih
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-a or on the Maxi-K' channel
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20 BEST MODE FOR CARRYI NG QUT THE | NVENTI ON . The

present invention is illustrated by the foll ow ng
preparati on exanpl es and experinents of suppressing

effects of the conpounds on the increase of PTEN
phosphoryl ati on 25 which is stG nulated by TNF-a or on

t he Maxi-K+ channel 10 opening, but should not be
cprathgedbtia beocliln hed bphereherruPdepar bti dimited thereto.
Preparation of injection preparation: Conponents
ArephAtatro6- [14- (1 - Cycl ohexyl -1 H-tetrazol -5

yI'ybut oxy]-3, 4-di hydrocarbostyril 5 g

BQE%QEQXH%HGQEYQQBe%@@bﬁc l-apaveight: 4000) 0.3 g
Sodi um chloride O Pol'yoxyet hyl ene sorbitan

0.4 ¢ 10 Sodlun1netab|sulf|te 0.1
fegngaLe en 0.18 g Propyl paraben 0.02 g Dgggﬁﬁﬁed
ctl 0. e _above parabens, sodi um
ﬁgtgblg FVl%g Sﬁ& &% ﬁﬁFrféog Poride are dissolved in
a_hal f ampunt of the above dlstllled water wth
¥t PRERG YAt S8dcditierprrthrétysilcool ed to 40C, and 9
thereto are di ssol ved the active conpound, and

FQ#VﬁéhYé@Pﬁéﬂﬁypéném@ﬂﬁééﬂaéndelﬁbeo%?é@hylene 0.3 g
sor bi tan nonool eate. The remai ni ng

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 1is
cooled to 40°C, and thereto are dissolved the active
compound, and further polyethylene glycol and
polyoxyethylene sorbitan monocleate. The remaining
distilled water for injection 1is 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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20 distilled water for injection is added to the

m xture, sterilized by filtering with a filter paper
to give the desired injection preparation.

Preparation 2 Preparation of tablets: 25 Conponents
Amount 11 6-[ 4-(1-Cycl ohexylll H-tetrazol - 5-

yl ) but oxy] - 3, 4-di hydrocarbostyril 100 g Lactose
¢JapaneéseyPhahpagopéHayedbagol€brnst arch (Japanese

Phar macopeia) 40 g 5 Crystalline cellul ose (Japanese
Pharneeapei-a) 428igydydrexypeopyhcel | ul ose (Japanegseo g
Phar macopeia) 4 g Magnesi um stearate (Japanese

Egétagéomghﬁhngse phBenabeyeigpmpound of the presengp 4
i nvention, lactose, cornstarch and crystalline

Egkh§£9§gaa&?€Ehéggem@hgrﬁggoFgga)10 mxture is 40 g

granul ate Yo aqueous sof ution of

DAL ORRIARLES gk ase ad-the sraplatstm i ere b5

nes reen to dry
careful ly, nd_then th ranul es_are tabletted by a
2BRvBRYP HBV?CﬁéﬁHiasFo?ﬁgQQHFEBIB?@rWiGGBefablets).4 9
15 Phar macol ogi cal Experinents The effects for
YappressmoAt6RTRRE TNRPARSFPNEParBACCPAEReased PTEN 2 9
phosphoryl ation I evel by the representative conpound
of théhprebene iapm@etinch.ofcitlostpretemer envestédn, lactose,
Further, the effects on opening of Maxi-K channels of
cornstarch and crystalline cellulose 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 granules are tabletted by a conventional

method to give tablets (1000 tablets).

Pharmacological Experiments

The effects for suppression o©f 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-oa-

stimulated increase in PTEN phosphorylation level:
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20 the representative conmpound of the present
invention: cilostazol and sonme commercially avail abl e

WONR4/0T8Yhannel s  opener or bl ocker were test RECT/IP2004/002146

Experinment 1 Effects of cilostazol on the suppression

of the TNF-a- 25 stinulated ind&ease in PTEN

phosphoryl ation | evel : WO 2004/ 075897

PCT/ JP2004/ 002146 12 WMaterials: Cell cultures:
SK-N- SH (KCLB 30011, human brain neuroblastoma) cells
Metertalsured in Eagle's mninmum essential medi um
(MEM with 2 nMML-glutamne and 1.0 M5 sodi um

" pyruv@eglsupplenerased W SK-N-OSH hetRCiBacid0Wet ed human brain

.fetal bovine serum Cells were grown to confl uence at
BéGrobhaS% 0P andlilsedwbkar expariuredt s ial Magdefa eminimum
than passage 20. Preparation of TNF-a solution: TNF-a
ébpehatiel At ec¢lEM) ogyitH ne. mM akegPha&hdneNEndvas.0 mM
di ssolved in the phosphate buffered saline as a 10

peammst pokusatut i gipplemkeded WSLEr N 1li0t narAl-Yisiavtivated
The confluent cells received MEM nediumw th 1% FBS

pkHs1chbboshazgbrdmhoute1pki @erco gkowet itdll@infamaMdd at 37°C

TNF-a and then were exposed to TNF-a for one hour.

ihe =2l lcp, W%rrﬁil YigRd | BobySd:gp i &t £onftal anggf:’(Qa’E'M than
Tris-Cl (pH 0), 150 mM Nad, 0.02% sodi um azide, 10

passage 20.

" Preparation of TNF-o solution: TNF-o . - (Upstate

'Biotechnology, Inc., Lake Placid, NY) was dissolved in the

phosphate buffered saline as a 10 pg/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-o 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 wés 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
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pg/ M phenyl net hyl sul fonyl fluoride, 1 ug/m aprotinin
and 20 1% Triton X-100. Followi ng centrifugation at

WORS0TS8Y¥ pm 50 pg of total protein was | oaddRfT/H2E04H02146

or 10% SDS- PAGE gel, and transferred to .

ni trocel | ul ose menbrane (Amerstfam Pharmaci a Bi ot ech,

Pi scat away, NJ). The bl ocked nenbranes were then

i ncubated with the indicated anti body, and the 25

I mmunor eacti ve bands were visualized using

céraenbiniare sceeemnnendod4/07589pe PETHUR200UYsC02DYBa FExtended
reagent as recommended by Supersignal West Dura

Pxtahtled SOoshrabe Bibst(Paeeckit RoRkdoee, RAIJkf orlhe signals
IL). The signals of the bands were quantified using a

&5~ e Chlanbisat edrei nagamil Ceedi tumierg ea (B0 Rad Calibrated
Laboratories, Hercules, CA). 5 The results were
xpyengelensibomekatirvéBdenBatly Lablealayeolrdral, Hercules, CA).
anti bodi es agai nst PTEN, phospho- PTEN ( Ser

BRO/ The382/£383) waeee faxpnddeedCel hsSi ghal rt8fative density.
Technol ogy (Beverly, MA). Statistical analysis: The

Pesytisnale axpidssedsas addineanspTEEM Phakbhb-PIEN (Ser
di fferences between groups were determ ned by

SBodent 38273885t . werd. Grois teenscderedsignd®ing Technology
significant. Results: The Wstern blot and

deagki-ogptuhg anal ysis are shown 15 in the
acconpanying Fig. 1. As is seen fromFig. 1,

cil ost@zelisticall Al P PM The results are expressed as
concentrati on-dependently suppressed the TNF-a (58

RELAL) + 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 i1s 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
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stinmul ated increased PTEN phosphorylation | evel. From
t he above experinental results, it is clear that 20

WOZ0HE8Y 0l showed potent activity of inhibitiRgl/iPReed/ 002146

phosphoryl ati on. Experiment Materials: Cell

cul tures: SK-N-SH (KCLB 30011,14uman brain 25

neur obl astoma) cells were cultured in Eagle's m nimm

WO 2004/ 075897 PCT/JP2004/ 002146 14 essential nedium

(MEM with 2 nML-glutamne and 1.0 nM sodi um

geparatials prdiarentMEM) Wi tlDo 2hewf - Lngduteatio¢ dmdall.0 mM
bovi ne serum Cells were grown to confluence at 37C
pad3unCOoRYanyarsed siipp lemeatiakentvel it dd gr detatr- it ivated
5 passage 20. Test drugs: (1) G lostazol (a compound
tetahebprvésentermment iCod,lsa waneadgrane tof confluence at 37°C

6-[4-(1-cycl ohexyl -1 Htetrazol -5-yl) - but oxy] -

3n4- 8% hyalro-amd basted i fpr 16xperimehbendtaninde greater than
(abbreviated as "GBC', general nane: dd yburide,

phesikgal 20anme: 5-chloro-N-[2-[4-[[[(cycl ohexyl -

am no) carbonyl] am no] sul f onyl ] phenyl ] et hyl ] - 2- net hoxy
eszadirdes:which is comercially avail able

antidi abetics, a blocker of ATP-sensitive K+

channghs) cilsst3kolbar @ompoun@E eHattb et | vention, a
whi ch is known as Maxi-K+ channel bl ocker).

traden_ame of 6-[4-(l-cyclohexyl-1H-tetrazol-5-yl)-butoxy]-
3,4-dihydro-carbostyril) .

(2) Glibenclamide (abbreviated as "GBC", gen.eral name:
Glyburide, chemical name: 5—chloro-N—[2—[4—[t[(cyclohexyl—
amino) carbonyl]amino]sulfonyl]phenyl]ethyl]~2-methoxy-
benzamide, which i1s commercially available antidiabetics, a
blockér of ATP-sensitive K' channels).

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

Method:

Recbrding of the whole-cell K current: The
experiments were performed in a smail 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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Met hod: Recordi ng of the whole-cell K+ current: The
experinments were perforned in a small bath (0.5 m)

WOrR0041@788P720 on t he stage of an inverted m cr osREKEP2004/002146

(Ni kon nodel TE300, Tokyo, Japan) perfused
continuously at a flow rate ofl3 nl/min. Using the
whol e-cel | configuration of the patch clanp

techni que, the K+ currents were recorded at room
tenperature (20-22'C) with an Axopatch-200B patch

weaap s28pdedl idt el {oxA® ki rafeer sanFosaéia6i thiltering at

CA). Currents WO 2004/ 075897 PCT/JP2004/ 002146 15

Ower eosanpHed abDalat actikht iat emdamidmmeridcapotentials were
filtering at 0.5 to 5 kHz. Data acquisition and

contrand 1pdt ehyyi abSlawpe 6CcONBr odd Bidwinye pClAamm 6. Xhsk ruments,
software (Axon Instrunents, Foster Cty, CA). To

gosuee tdiccw,ol Cage cl asp enmind yrthe elclcidgsleclamp quality,
resi stance was kept below 3 Md. Junction potentials
veeetzeteedrastBthhece! qalsr otkeptn tha ot arslangh, bat ljunction
sol ution. G gaohm seal fornmation was achi eved by

H8ebheAadBd wedld efe £5é@DWEERI Mhd hel bt ®d&elih the standard
configuration, the capacitive transients elicited by

ﬂa@tﬁymilﬁtfé&li 10 aNquehtnadgest an SifPsord r 9lls 8Qcm?./eved by
were recorded at 50 kHz for calcul ati on of cell

gapasbhanc@nd, The fydml b@&'aaﬁphghiﬁa forthtehe whole  cell
whol e-cel | recor di ngs was: NaCl 5 mM

%Q%%gﬁrgtﬁ% CaGlrge 1. éaﬁ%l'ﬂ%@gg 1@rar@4er§ﬂ:é‘°°§?1§1%ed by
mV and the pH was adjusted to 7.4 wt

é&%ﬁ%&?%c‘é@rel(ﬁ'wdvm%ggémcl% ”Mte%gd §r9m5 T nv were
recorded at 50 kHz for calculation of cell capacitance.
The normal bath solution for the whole-cell recordings was:

NaCl 130 mM, KC1 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, CacCl,

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 reco;‘dings 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 iberiotoxiﬁ, c."ilos'tazol was applied
to the bath -about 20 minutes . after administering

glibenclamide or iberiotoxin.
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0.1 nmM ethyl enebis(oxonitrilo) tetra-acetic acid

(EGTA_) 0.09 MM HEPES 10 mM gl ucose 10 mM and the pH
3PUsted to 7.4 with KOH After establi sPrE#R20Q#002146

whol e-cel | recordings and 20 collecting control

recordings for approximately 5lfinutes until the

current elicited by depolarization stabilized,

cil ostazol was applied to the bath. In the

experinments, using glibenclan de or iberiotoxin,

Belsgdttgzol was applied to the bath about 20 ninutes

after admnistering 25 glibenclam de or iberiotoxin.

WO 2001e0 18897 MRET IR G0 RW6 i ethRexttempaining Fig. 2,

test results are shown. in the acconpanying Fig. 2,

whereiim Dy . 2AAstdwsva hehef fedffiectef «f | osflaztbzoE, g.Fig. 2B

2B shows effects of cilostazol and/or glibenclam de

EheRE' , eBfsuggestii veibbstpenilngamd/dMaxiglkbetidandlde) , ("GBC",

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

ishergeattdxien $f£1 bipenindvhxif- Kaxhakhethbhnekel). #Asdi Fig. 2C

seen fromFig. 2, the current was significantly

isheweasedfbytsei | o5t azidlosttriio N anldy oot hebekavdoxtih 101btx",
reversi bly bl ocked by addition of iberiotoxin (100 nM

Mtk bahnnbut bnetkby)ql i bencl ani de (10 pM. The
i ncrease in Maxi-K channel -nedi cated currents was

gi venzky i £idast aZpbmeveq.i 2, CaRXIElaNGe Ofas significantly
gl i bencl am de, while glibenclam de al one coul d not
IinEreasRd heoVMaxk1 Ko 6P29HE] but on the other hand, it
reversibly blocked by addition of iberiotoxin (100 nM) to
thé.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

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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cells together with iberiotoxin, Mxi-K channel

WOR08HK8897 | ncrease of the current was rat her REEEP2004492146

i beriotoxin alone. Experinment 3 1. Conpound

Preparation 20 Vehicle controll70.5%
carboxynet hyl cel l urose. twice daily (n=10)

Cilostazol; 100 ng/kg,. twice daily (n=10) Triturate a

smal | amount of powder (cilostazol) by agate nortar.

Ad8st iMGr andlr eecdveys die OsBspeadbdxyecilRistazol to a light
net hyl cel lurose (CMC) and triturate well. Add 4-5nl of
poo2eated’ 9898 sPODEIR2004/ 002146 17 0. 5% CMC and

recover the suspended cilostazol to a light protected

gl ass Teettt |empesid qumgoanat psepaeakl gn aveeddey @dnddietration
concentration of 1000 ng/50m , and store protected

BEomol0iog g /H0mMAC. amdCertpaengridiEdtieat rfafdmn Beftore: 4°C.
adm ni stration, sonicate the stock bottle of test

cofipound Byimimlirsdraaniion soni cator and m x wel|.
Conpounds via twi ce daily oral gavage as per group

assi gpeERire d8mMebseret fon) r dodikfi% the stock bottle of
car boxymet hyl cel lurose: CMC, 1 kg/5m) tw ce daily

#a¥%&0 e ombR%n CCHP NG A-FonaH aedliicakQt 7 ke :0rddl1 .

twi ce daily gavage. 2. Methods of observations,

exam RRpdRs NGy IBATWIRENESily oral gavage as per group
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 observatioﬁs, examinations and measurements

a. The animals (8 weeks of age, Hemizygous transgenic
mice that express mutant human APP“mmnmn/liné 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 Numper ot 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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~a. The animals (8 weeks of age, Hem zygous transgenic

15 mce that express nmutant human APPKG670ON, M6711/1i ne

WOTH089%§89wer e randomi zed into 2 groups of doubP@T/JP2004/002146

transgenic APP/PS1 mce (control and cilostazol,

total = 20 mice). Each nouse wh& administered tw ce
daily by gavage for 6 weeks, as shown  in the
followi ng table: Protocol Design Treatnment Start Age
Nunber of Age at End Mce Control (Vehicle) 8 weeks
10 l4cwelMiseTwereCsmpdend 8l viwe kel (Y -Ivh awe dkeshaviidal paradigm
Mce = 20 20 b. M ce were genotyped at the beginning
Rhdozndootompd e tdngdyheWDn2Q047e0 THee .

PCT/ JP2004/ 002146 18 c. M ce were subjected to the

Y- mazd.b&havimiceparadi gacrirfiiated @atcaplaidiyg dihage.
in-life phase. d. The mce were sacrificed at 14 weeks

of age. dlpdiposasadfitiece,1 lmil ®f bleed wass cebheetedd for
for 5 cilostazol blood concentrati on neasurenent, and

APPLES4zoli chlubde pentaseHavibh SabhSere@ERLNS X4 € APP/PS1
hem sected w th one hem sphere fixed and the ot her

hegesphere beezeBed .wifhie 5046k hempiel WeSe hemisected
honogeni zed and anal yzed for total anyl oi d-beta

wotResheahefi spharkl k$Rhedl @niotdle ABRIA HEhAMhd:Yd & rozen.

A-Beta 42 levels in brains
f. The frozen hemisphere was homogenized and analyzed

for total amyloid-beta concentration via ELISA.

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 in the
accompanying Fig. 3.

3. Proceduré

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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of mce were detected in the control group and. in
cilostazol treated group. The results are shown in the

WO0840158Hyi ng Fig. 3. 3. Procedure 15 The fol | RAW/FRF004/002146

procedure outlines the steps taken to performthe

test "Spontaneous Alternation 3% the Y-maze". Mce

have an.innate tendency to explore their environnent.
Successful exploration depends on the ability to avoid

pl aces recently visited, where food may have been

depl ePell2ehef abssnits" spave anstoeien aldesrretsanh” )spokimneous
Y-maze is an ethologically based test that does not
dhvervetienardd dekireespd Mixpdowatth oo airgmdn transgenic
"wor ki ng menory" function cannot hold information

megae dshgaphacefojuskampdiet @G P/®PS1t meice .wor ki ng

menory; therefore they show decreased 25 spontaneous

al t er@hlbsbaz¥D 2864/ 02h89AnPCTHH1B2@A4H0026 vE¥o-dilating
Publ i shed results have shown decreased spontaneous

atteonat whd canchdscapasadiexplehatican A30 CehdlabRevention of
transgeni ¢ nouse strains, for exanple APP/PS1 m ce.
§ktontazgl bhasnaing&akctpbatel et and vaso-dilating 5

action, which has an indication for ASO and prevention

of seresdamy-thicaish dNf @itbseAzoTheRs asdhOPSH@Ee to reduce
Cilostazol may contribute to reduce "the deposition of

Y| 0EpbHeL 81 BROL GF N, ardith 1 APBOVE BorHEPBY] OTa¥ improve a
Al zhei ner' s denenti a.
behavior of Alzheimer's dementia.

i. Bring mice to ‘be tested into the testing roonL
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: green
3: blue
4: black

ii. Experiments may be recoraed by wvideo. This
pfoduces 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



10 i. Bring mce to be tested into the testing room
Avoi d bringing many mce (nore than three cages) into

WO He4/0758%5t i ng area at once, as this may infl uePCEIRA€4/002146
behavior. (Optional, do only if animals are not
mar ked ot herwi se, e.g. by tra®ponders or clearly
visible tattoo.) Mark their 15 tails with a non-toxic
color marker in the following order: 1. red 2: green
3: blue 4: black 20 ii. Experinments may be recorded
by vhdecag€hi JAlpertateved ypemnnrrentay ésomk iagitbdldafisre the
the investigators to revisit the experinments if there
aterang fqtast eaperiment, Take .t lve fihes tpraisand @
tested out of its home cage by the base of the tail,

and weivgh IlidaveRetins dnibe uddiweughled NEdhel Yhbbze Jarre the
Spreadsheet. Place the m ce back WO 2004/ 075897

PEILIRI00M HPRd 460 26hat i fagan (AtéBimatévely, the room.
m ce may be wei ghed before the start of the

EXPehi MRite ShOullN HetPkeNi als SaydréVth@aV€add€ are not
m ce undi sturbed for 1 hour before the testing starts

serthaigideaneanAacshe M tixdne r aem, s Bt SAE®1, for
shoul d be taken to ensure that cages are not |eft

adhApeal &l yonth PRIdh &l Bhe AERL IS dN6 SHBLLe fQto a single
exanpl e, may influence the entry of a nouse into a

gkRgl e TR rJher ef PrRerepliiee RiRCedde SR9§ &iance from
di stance from

the apparatus or ensure that the cages are evenly
distributed around the room. (eg. may introduce 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 armé (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 “1” if
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“the apparatus or ensure that the cages are evenly 10
di stributed around the room (eg. may introduce three

WOHBHETS8Ht once ? one in proximity to each arn§CT/JP2004/002146

Technician may be present in the testing room but

must not disturb the mice. v. Before the test starts,

W pe the inside of the Y- naze with isopropanol. 15

vi. Handle mce gently, holding by tail and |let rest

on arm taking care not to | et nmouse plunge down head

fitr deanisnt(d erRdorel tp dhe WadilVi dudill yehe aetefeett heouching
center of a Y maze, with all three arns (armA, armB

dhe aahlC) amdhilEbleffbt Expkeorat i(oemafias agidondéssf for 5
8 mnutes. 20 vii. Record all entries on a printout of
tkeoXdsane mbated .Shekf . thwmt mouas YhAisi bhek @dARMrth within
ENTERED field if the nouse conpletely enters armA,

eta. A,n driersarothmy, @nter ih eOBSERVACIORSERVMATNNS dife row.
the nouse explores the armto the end, "R' for each

Enfert hayretber dbskedasicdist Irordltls duystd | eos tMdde is not
forelegs free) or "L" if WO 2004/ 075897

Bebl:4R2@0 4082146t e2]1 obls dré@ts dn'SXHiane s HEn t heralde mouse
with the forefeet touching the wall), and "F" if it

reeezas (HoeMidcdfidONl £ssrf 08 RewSEEARIS @MtEY 8 in the
If the nouse goes back and forth within -armA, enter

aeat heme b WBuEBSERYAThEANS d Nat-Reasamyr omyr SaERt 8 or 7
any ot her observations in full text. If there is not
epeughnt ice to enter observations, skip them If the
nouse returns to the center, start a new line. Enter

"A" i Qithe After 8 minutes, remove the mice by the tail and
place them in their home cage. Record the number of boli
and whether or not the mice urinated in the Y-maze
spreadsheet. Wipe the inside of the Y-maze with
isopropanocl. Use 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.

Xx. 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



10

15

20

new line if nmouse returns to armA, "B" for armB or

"C' for armC. 10 viii. After 8 mnutes, renove the
mce by. the tail and place themin their home cage.
Record the nunber of boli and whether or not the mce

urinated in the Y-maze spreadsheet. Wpe the inside
of the Y-maze with isopropanol. Use brush to get in
chsher so cdeantboth walnlss Wittand f Feeent Makeg Agdr,e Ad@mt BAC,
the Y-maze is clean and clear of any snell, bedding

cAf oethd hat @A )haven Heere beaeahtarmnt enTRReE JEZL e and
previ ous nouse. Nhke sure the Y-maze is dry after

&é@éPhDQe“MBBtHE?OBQ|coMEK@téHrgnnglEE§ﬁBtBQn ”@B@rééhuence
(such as tissue) is left behind in the nmaze. 20

PLaL stepsedor ahl of ik Sng‘ Cerl0 P& Iesteds Xirn ¢, the
fas Eheef

ter the test, trans at a fron1har copy to

hEsrIRe . AEurITL 3% e o Oy By onL

Pat a anal ysi_s: An alternatlon S
Hﬁg?ﬁeda]a%eﬁn%%m%su t”t% R sthr 88Y4PHs Wit Hfout the second
re-entry (ABC, ACB, BAC, BCA CAB or CBA) Anal yze

eae hnaRM HENTRY- se%a'é? aFEPy HHEd dethniGre whetHe@riations is
conpl eted an al ternation. The sequence ABCABC has

founbakt ecdat idresrudte fd kserendsond th(igmidie Sohexpossible
with A then B, then C. The sequence ABCBAC has only
tbhteenattennati amsn tdrens idwsd enditgd, ntis hhghsecopdssible
ending wwth A and the third with C. %alternations is
number of alternations 1s 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 visits
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 PTEN inhibitory effects and is useful as a



10

(nunber of observed alternations)/(nunber of possible
alternations) . If n arns are visited, the highest

WOH849BY 10 nunmber of alternations is n-2. | {PGHE2004/002146

ani mal noves randomy, 22%alternations would be

expected (3*2*1/3*3*3). doba3activity is reflected

in the total nunmber of visits to the different arns.
ACTIVITY is therefore (total nunmber of armentries)

/ m nutes of observation). 15 Thus, the

redi gawepktaliosx yorhmglh o apbodher i surconpbuafls npirjpadr cells,
a salt thereof of the present invention is effective
boriopesehd shaxherthagedlls andnds $ddfyl fagrd t Mirther for
treatment of neuronal disorders, particularly for the
tinbabatingofofAl Ghamn neeustidvee@spsiz0 dMMDUSERLAImigration and
APPLI CABI LI TY The present invention provides a
ceifosnivieed onc wiptisingaras sidacéf¥ect ngueditentirdhibition of
tetrazol yl al koxy- di hydrocarbostyril conmpound (1) or a

PEEN .t haheofcomdo it i draso £xciee | ppesBRENinwenltiitoar is further
effects and is useful as a WO 2004/ 075897

BEE£UP2064 00240 e r2 3 firedi Icargntcdrdudi 1@ | 08’ 0hct hated K
survival of normal cells, brain cells, heart cells,
andnskin, (Mard furdeind1or andh&éhéé Ngsoh @ealdae@@ait V®r the
sepsis and cell mgration and cell invasion wthout
aRpashmdatef bectnaufor®l | Miiddrtdes ,of forPTENamphe, an anti-

~conposition of the present invention is further

edakul sagtan QPe RRk1re rdteditd@ Condesiance Caneddicament for
-activated K+ channel (Maxi-K channel) and hence as a

PedibeARH JOrréh€onal cerebral edema and neurologic motor
impairment, cognitive disorders, traumatic brain injury,

Parkinson's disease, epilepsy, migraine, and Alzheimer's

disease, etc.
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treatment of neuronal disorders, for exanple, an anti-
convul sant, a neuroprotecting agent, a nedi canent for
10 treatnment of regional cerebral edema and neuroloqic
notor inpairnment, cognitive disorders, traumatic LOYD WISE
brain injury, Parkinson's diggase, epilepsy,
m grai ne, and Al zheiner's diSease, etc. LLOYD W SE
24 CLAIMS 1. A use of
tetrazolylalkoxy-dihydrocafgd%@§§il compound of the
formula (1) NNOA-~IN N R5/7 1 (1) \ NO H
wher eiln ARuse oé tetyaziobyd hikpiky glibygrocarbostyail Icomgroual kofl tha formula
group, and the bond between 3- and 4-positions of the
rbostyril nucleus geans a single bond or a double
ond, or a salt_ t gLfoﬁ\for the preparation of a
nmedi canent for ib'ﬁLNg 10 PTEN. 2. The use
according to claim 1, 7wherein the conpound is 6-[4-(1-
cycl ohexyl - 1Ht ety azoR- 5- yl ) but oxy] - 3, 4- di hydr ocar bost
yril or a salt theye 3 A ufle of a
tetrazol yl al koxy-d ocafbostyril conpound of the
formula (1): 15 N N X0

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 for the preparation of a medicament for inhibiting
PTEN.

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

3. A use of a tetrazolylalkoxy-dihydrocarbostyril compound of the

formula (I):

0

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 for the preparation of a medicament for opening of

Maxi-K channel.
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OA--/< 1IN NH wherein Ris a cycloal kyl group, Ais

a | ower al kyl ene group, and the bond 20 between 3- and
4-positions of the carbostyril nucleus neans a singl

bond or a double bond, or a salt thereof for the LEovp wise
preparation of a medicanent fpr opening of Maxi-K

channel LLOYD WSE 25 4. The use according to claim

3, wh in the co cl,ohexyl -1 )

it ot Faddt. 56 ARRRBRE oL alinl & SrherEihC A Sipaind,is 6-[4-(1-
salt thereof. 5. The use according to claim3 or 4,
oydlelnexiyd- lfmetramléryélpmtaxyb& %dlhadrocaobqsaynﬂmr # salt theeeof.
treatment of a neuronal disorder. 5 6. The use

accor di e e CdRbAifg twhbqﬁl% r3 bha, wewn@fomlfeog&?ardtfon of a
an Al zheiner's disease. 7. The uSe according t 'ai m

5, Wherein the neuronal |sord sel ected from
@ngp‘é‘qn&ﬁor %dfe@ﬁ‘antc%ﬁaeB‘?‘HPngo‘Hﬁ%rd ®heur ol ogi ¢ not or

i mpai rment, cognitive disorder, traumatic brain

i nj ur§, Tharusensoesrding seatam Spiwlgrsin, thic0 neiigmal rksorder is an
pain, urge urinary incontinence, intestinal

RyRgsmeé HiskYse, Ut erine contractility, anxiety, and
depr essi on.

7. The use according to claim 5, wherein the neuronal disorder is
selected from convulsion, regional cerebral edema, neurologic motor impairment,
cognitive disorder, traumatic brain injury, Parkinson’s disease, epilepsy,
migraine, pain, urge urinary incontinence, intestinal hypermotility, uterine

contractility, anxiety, and depression.



