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present invention is directed to novel carbamate derivatives _of a

1, 3, 4- oxa QY4745 3H) - one conpound which is a nodul ator of FEHEYPYR!
conduct ance cal cium activated potassi um (BK) channels and, therefore,
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BACKGROUND OF THE | NVENTI ON Stroke is presently recognized as thg%¥Hird

1 eadi ng cause of adult disability and death in the United States and
Europe. In the past decade, several therapeutic approaches for the

m ni mi zation of stroke-related 25 brain damage have been pummmwmm m ng
inhibitors of AWPA kal nate CHRBWWE‘@ERW’RTF\FEQGF'\WDA) an M ,
reupt ake inhibitors. is t ect of the present inventi onsdyg@yProvi de
novel conPounds t hat WI | MBN&IB3MX@|AMNEeI s, in particular,

| ar ge- conduct ance cal cium activated potassi um ( BK) channel s which will be

useful in reducing 30 neuronal damage during ischem c conditions of a
stroke epi sode. WD 00/ 44745 2 PCT/ US00/ 01494

FIELD OF THE INVENTION

10
The present invention is directed to novel carbamate derivatives of

a 1,3,4-oxadiazol-2(3H)-one compound which is a modulator of the large-
conductance calcium-activated potassium (BK) channels and, therefore,
useful in the protection of neuronal cells and diseases arising from

15  dysfunction of cellular membrane polarization and conductance. The
present invention also provides a method of treatment with the novel
substituted oxadiazolone derivatives and to pharmaceutical compositions
thereof. '

20 BACKGROUND OF THE INVENTION

Stroke is presently recognized as the third leading cause of adult
disability and death in the United States and Europe. In the past decade,
several therapeutic approaches for the minimization of stroke-related

25 brain damage have been pursued including inhibitors of AMPA/kainate, N-
methyl-D-aspartate (NMDA) and adenosine reuptake inhibitors. It is the
object of the present invention to provide novel compounds that will
modulate potassium channels, in particular, large-conductance caicium-
activated potassium (BK) channels which will be useful in reducing

30 neuronal damage during ischemic conditions of a stroke episode.



Pot assi um channel s play a key role in regulation of cell nmenbrane
potential and nodul ation of cell excitability. Potassium channels are

t hensel vegy ed by voltage, cell netabolism calciumi cept or
medi at ed pr%ggg‘lgg%s. [ Cook, N.S., Trends in Pharmacol. 5 Sciﬂe?jr?c/'g@famb{ﬁpp.

21-28 (1988); and Quast, U. and Cook, N.S., Trends in Pharnacol. Sciences,
10, pp. 431-435 (1989)]. Calciumactiva2ed potassium (KCa) channels are a
di verse group of ion channels that share a dependence on intracellular
calciumions for activity. The activity of KCa channels is regul ated by

I ntracel lular [Ca [ ln3d
%éb}las hafifielB Pl kay ral8 5h AEyuPitORT el InfdrhBraneOn t he

basis of their single-channe ances in “symretrical K+ solutions,
KCa channel s patentidi and ewbdutationtafrcell exoitahility s £otassium ghanneig@se ance (BK) >

(7pS” st ands tamsalves iiaind B GAde 1 BetapeliBcabBfhRCe ) > P°
Lar ge- conducty, oPﬁ‘a'eGia'tkS;ﬂ gfacb.ggé@(pcggﬁ,a@_si_,umﬁag BFhareigonel s are present

in many excitabl'e cells |nclud|nganeurons, cardi ac cells and various types

of snoot h5nuSgienaes| 9 pp[ 21-2§d1988); apd Quast, WandhCogk, N«S., Bendgdt s Archiv. ,

408, pp. 98-111 (1987w vad - 5 , - Archiv., 414
(Suppl. 1), M@r ). %EM}% )pp gﬁg 4353@%‘5&@5‘?“’5{4"?‘9@?8 J. Pharnacol .,
83, pp. 227- pdtadshiti{ikt,) cHanhelsaaeiadivesegrolpyt mndshannelstthatbdreare n
controlling the resting  nenbrane potential in npst excitable cells and in
mai nt ai ni ng tahdepdndenseeniintzaceiiutar catpium éens fohactivitye Jine adsivityiof Bgaent i al
(Ek) of about -90 nV. It has been shown that opening of potassium channels
shifts the cehan@élsierdgulated pytietnadelular cb@a%ﬂsrnen@r@mwpoﬁenﬁalmqoot assi um
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Hyper pol ari Z%g'pﬁﬁn%t:rilﬁal RO8YNLforE RS hahRBRAIE ivided RS Hrbd suscldsearal ng

depol ari zi ng
large conductance (BK) > 150 pS; intermediate conductance 50-150 pS;

small conductance < 50 pS. ("pS" stands for picosiemen, a unit of
electrical conductance.) Large-conductance calcium-activated potassium

15 (BK) channels are present in many excitable cells including neurons,
cardiac cells and various types of smooth muscle cells. [Singer, J. J. and
Walsh, J. V., Pfliigers Archiv., 408, pp. 98-111 (1987); Baro, 1., and
Escande, D., Pfiligers Archiv., 414 (Suppl. 1), pp. S168-S170 (1989); and
Ahmed, F. et al., Br. J. Pharmacol., 83, pp. 227-233 (1984)].

20
Potassium ions play a dominant role in controlling the resting

membrane potential in most excitable cells and in maintaining the
transmembrane voltage near the K+ equilibrium potential (E,) of about -90
mV. It has been shown that opening of potassium channels shifts the cell

25 membrane potential towards the equilibrium potassium membrane
potential (Ey), resulting in hyperpolarization of the cell. [Cook, N.S.,
Trends in Pharmacol. Sciences, 9, pp. 21-28 (1988]. Hyperpolarized cells
show a reduced response to potentially damaging depolarizing stimuli.
BK channels which are regulated by both Voltage and intracellular Ca2+

30 act to limit depolarization and calcium entry and may be particularly
effective in blocking damaging stimuli. Therefore cell hyperpolarization



BK channel s which are regul ated by both voltage and intracellular Ca2+ 30
act to limt depolarization and calciumentry and may be particularly

effective in ocki ng damagi ng stinmuli. Therefore cell hyp i-zation WO
00/ 44745 3*9@@7‘1]%0/01494 vi a openi ng of BK channels may rg}';s(&ofpgq%&?%
protection of neuronal cells wunder ischemc conditions. The role of

pot assi um channel s in the operation of %+he snmooth 5 nuscle of the hunman
urinary bl adder is discussed by S. Trivedi, et al. in Biochemcal and

Bi ophysi cal Research Comuni cations, (1995), 213, No.2, pp. 404-409. A
range of syn{iaeigeningyst BiKchaahély macresuit mgprotegtionred mewkdrial Bells 10 openi ng
activity have been reported, The avena pyrone extracted from avena

sat i va- conmoHndritischasmiciseBAitioRgnt i fi ed as a BK channel opener using a

i pid bi-layer technique [International Patent application WO 93/08800,

publ i shed May 13, 1993]. The flavanoid, Phloretin has been found to affect
the opening of CaThe ssleiof potEssium abannels inrtheopesation ofthe spgatmat ed nerve

Neur osci chocMuBe of e bumap o bigden SistRsBAEY 8, Whpdbiatal ifled 15 s

Rosenber ger B!?%héﬂgi%'&%@@@ﬂ@%l RRRedi¢h)CoimuhRaBions,qH o8y 218, conpounds  of
Formula (i): -, - ~ Y-C R3

No.2, pp. 404-409.

A range of synthetic and naturally occurring compounds with BK

10  opening activity have been reported. The avena pyrone extracted from

avena sativa-common oats has been identified as a BK channel opener

using a lipid bi-layer technique [International Patent application

WO 93/08800, published May 13, 1993]. The flavanoid, Phloretin has

been found to affect the opening of Ca2+-activated potassium channels in
15 myelinated nerve fibers of Xenopus laevis using outside-out patches

[Koh, D-S., et al., Neuroscience Lett., 165, pp. 167-170 (1994)].

U.S. 3,971,803 issued to S. Rosenberger and K. Schwarzenbach
on July 27, 1976, relates to compounds of Formula (i):

20
_ I
N—N— CH; OH
VY,
r——c | (i)
Y—C=Z B R
~ -'m

wherein

R, is alkyl, cycloalkyl or aralkyl;
25 Ry is hydrogen or Ry;

Rj is hydrogen or Cy.4 alkyl;

Y and Z are independently O or S;



R2 mwherein Rl is alkyl, cycloal kyl or aralkyl; 25 R2 is hydrogen or Ri,
R3 is hydrogen or C1 4 alkyl; Y and Z are independently O or S; i) WO
00/ 44745 RCT/ 01494 4 R4 is either (1), if me1, Cl1-8 al

- CxH2x- @ Q(yﬁ)’? is Oor S, x and y are integers whose sllgnlllﬁgﬁ/é"“tgg 4),
phenyl ene, di phenyl ene or R ~N-N-CH2 V napht hal ene or a --c," | |-r
group; Y-C=Z R3 R2 or (2) if me2, alkyleéne, alkylene ether, alkylene

t hi oet her, diphenylene, or 5 napthal ene. The conpounds are anti oxi dants
for organic pol yners. EPO 0-533276-A published on March 24, 1993, shows
conpounds of Rgdseither (1)i if m=110 Garealkylgne & by -6 Hey-i (8 i8r0 oF S - subst i t ut ed

phenyl group and the other  a substituyte enzyl. The Fornmula (ii)
conpounds ar @"ﬁi)‘tﬁ“@i'B'@Qe%Wh°$%§B@t'§Lc’H8@S’. pbqe‘pykn@_, WH?@@V(eQﬁiqrh di scl osed in
Arzneim Forsch. (1967) 67, No.17, pp. 76§-772, the preparation and study
of conpounds of Forrmula (iii): OH
' _N—N—CH; OH

naphthalene ora —¢” | group;

- Y—C=Z Ry, R
or (2) if m=2, alkylene, alkylene ether, alkylene thioether, diphenylene, or

5 napthalene. The compounds are antioxidants for organic polymers.

EPO 0-533276-A1 published on March 24, 1993, shows

compounds of Formuia (ji):

10

wherein one of P or Q is an ortho-substituted phenyi group and the other
a substituted benzyl. The Formula (i) compounds are miticides and
insecticides.

15
A.E.Wilder Smith disclosed in Arzneim. Forsch. (1967) 67, No.17,

pp. 768-772, the preparation and study of compounds of Formula (jii):

OH
(X)
)y o

20
wherein X is H or Cl and nis 1 or 2. The compounds have tuberculostatic

properties. Formula (jii) compounds do not encompass substitution para

to the hydroxyl group.



0" CGOui N N CH2 20 wherein Xis Hor d and nis 1 or 2. The conpounds
have tubercul ostatic properties. Formula (iii) conmpounds do not enconpass

subst i tUti&Qt"ng‘FﬁS to the hydroxyl group. WO 00/44745 5 P%%g@%}ﬁ% J.

L. Rom ne, in International Patent Application WO 9

publ i shed February 5, 1998, describe a series of diphenyl heterocycles of
the Formula (iv): (CH2), Het-(CH2)n 4 Z5-t> (iv) 5 wherein Het is a

het erocyclic noiety selected frominter alia, oxadiazolone. The conpounds
are useful as nodulators of the |arge conductance cal ciumactivated

pot assi um channel gJ. anRokinge, st al.tin igefAtionaldPateht Applicatien pr epar ati on of the

conmpounds of the present invention is _described. therein rein Het is
o Oxad a0 94/64] Soraublaten Folmary 5 T94, dasoike & ARtipsOf Aaned!

trifluoronet %t?r%?ﬂclgé‘of_‘tr{@bFozrnﬁﬂa K@)zhydr ogen. None of these references

teach or sugges e novel conpounds of 15 the present invention. SUMARY
OF THE | NVENTI ON The present invention provides novel carbamate derivatives

of 20 1, 3, 4-oxadi azol opg having the general fornula | WO 00/ 44745
PCT/ US00/ 01494 Ry oM RS

R (CHz)i—Het—(CHz) 4\ < (iv)
R®

wherein Het is a heterocyclic moiety selected from inter alia,
oxadiazolone. The compounds are useful as modulators of the iarge
conductance calcium-activated potassium channels and the starting

10  material for the preparation of the compounds of the present invention is
described therein wherein Het is 1,3,4-oxadiazol-2(3H)-one, m = 1 and

n = 0, Re is chloro, RY is trifluoromethyl and R2 = RP = Re is hydrogen.

None of these references teach or suggest the novel compounds of

15 the present invention.

SUMMARY OF THE INVENTION

The present invention provides novel carbamate derivatives of
20 1,3,4-oxadiazolone having the general formula

\©\@=
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6 wherein RL and R2 are as defined below, or a nontoxic pharmaceutically
acceptabl e salt or solvate thereof. The present invention also provides
phar maceut‘iv@%/ 5‘78grposi tions conprising said derivatives and,tduthiaddet hod
of treatnen of‘ i sorders sensitive to potassium channel opening activity
such as ischem a, stroke, convulsions, epilepsy, asthma, irritable bowel
syndrone, mgraine, traumatic brain inf®Yy, spinal cord injury, sexual
dysfunction, and urinary incontinence. DETAI LED DESCRI PTI ON OF THE

| NVENTI ON 10 The present invention provides novel carbamate derivatives of
3- [ (5- chl or o- ¥hésil Bt \apldeme hdenas definedbdldw( brra hbotoxizHamiacpoteally] - 1, 3, 4-
oxadi azol -2(3!'-1)-one which is a ggqtpznk opener of the |arge c%guct ance,
cal ci um act i vaceptable salkAnaplyatedRergeln 1Be)Prasritiventg) YSoRIOVIEesi ves 15

have t he gene ' ; i i 4 al kyl,
- CRBRACO2H, %@55@%@%?”@#@&%?‘8&%&@? ?ﬁi”?ﬁf*?s"%?""‘p?ﬁ%d R2 taken
t oget her wi t hmetiod ofitteaigent at disorderssénditiverteypadassiurmntichanhpel, opening

het | ' | ected fr ' ine,  N-nethyl pi Lne,
pi per i di né_t MU SHAR AP IREIA RO FPMEIoES. RTPESh AR BRI RO e hyl ;WO
00/ 44745 PCT/ %{%ﬁém&s’ﬁ@'ﬁﬁe’h‘m’ﬁmb’ ir?tgg?épbiﬁélt(%d Hjulyhsubsti tut ed

Cl. 4 alkyl in stituent 1s selec fromthe group consisting
of hydroxy, asexualdysfuhgtiarhiaod utinatoirgdntinemcboxani de,

DETAILED DESCRIPTION OF THE INVENTION

10
The present invention provides novel carbamate derivatives of
3-[(5-chloro-2-hydroxyphenyl)methyl]-5-[4-(triftuoromethyl)phenyl]-1,3,4-
oxadiazol-2(3H)-one which is a potent opener of the large conductance,
calcium-activated K+-channels (BK channel) and the novel derivatives
15 have the general Formula l.

Fa

| o)n=o
Nen
"‘(jﬁ '
o)
N
e
wherein

20 R1 is a hydrogen, C1.4 alkyl, -CR3R4CO,H, -(CH,)5-NR3RS;

R2 is hydrogen, Cy.4 alky!; or R1 and R2 taken together with the
nitrogen atom to which they are attached, is a heterocyclic
ring selected from piperazine, N-methy! piperazine,
piperidine, thiomorpholine and morpholine;

25 R3 is hydrogen or methyl;



guani di no, phenyl and hydroxyphenyl; and 5 R5 and R6 each are independently
hydrogen, Cl1_4 alkyl; or R5 and R6, taken together with the nitrogen atom

to which th e
ey are_ attached, is a heterocyclic ring select e&%gﬂ&mw“

pi per azi nev,VOIQQMWé? hyl pi perazine, piperidine, thionorpholine

nor phol i ne; 10 or a nontoxic pharnmaceutically acceptable salt or solvate
t hereof. The present invention also pr@wH des a nethod for the treatnent of
or protection fromdisorders which are nedi ated by opening of the |arge
conduct ance cal ci um activated K+ channels (BK channels) in a mammal 15 in

need thereof, whiggh copmpg,l adot i Sk QL ' aqjmg i
therapeutical l'y (E}fgf ect‘%&H%Shtgpgﬁs;ﬁ@%%gﬂhgu%ﬁ@gr m blIk?Iolrn a nontoxic
phar maceuti cal I'y accepjriBhené alibstittigritesselettedifrRimithey grdupecormigiiagnds  of
Formula | are useful in the treatnent of ischem a, stroke, epilepsy,

convul si ons, asthna, iofriydaoiye aping methydhienearbaxyr earhexamid@unati c brain 20
injury, spinal cord inj . Se ' rinary incontinence
?nd ot her d| sorders s@W@'PéMVE&Xth%&%Qﬁ\%qJnQ activity. The term
"CL. 4 al kyl " pBRInHSE! NedcH dredRdepdhdeRfly Aydiofen Ol eyl dERS and RExt

i ndi cates otherw se) means straight or” branched chain al kyl 25 groups such
as nethyl, ethyl, propwgkenitegahepyith theutitrbgerT aton & which thepaosi c
pharmaceutical |y acceptable salt® as used. herei afnd in the cl ﬁi ns is

i ntended to include nodtashes, 54 helerRrysicEng §$'PF£9,d 108 RiRgragings IN-

zwi tterionic species. ] ifle 3%& S | i ncl ude i norganic
nmetal lic salts such asrﬁgghiﬁﬂme}{%t assi uﬁlﬁééﬁ‘%m&gﬂg@ a;r:;rug:lgnesi um the ]
ammoni um sal t, and sal mnerphdlinenont oxi ¢ am nes such as WO 00/ 44745 8

PCT/ US00/ 01494 . .
10~ or a nontoxic pharmaceutically acceptable salt or solvate thereof.

The present invention also provides a method for the treatment of
or protection from disorders which are mediated by opening of the large
conductance calcium-activated K+ channels (BK channels) in a mammal

15  in need thereof, which comprises administering to said mammal a
therapeutically effective amount of a compound of Formula | or a nontoxic
pharmaceutically acceptable salt thereof. Preferably, the compounds of
Formula | are useful in the treatment of ischemia, stroke, epilepsy,
convulsions, asthma, irritable bowel syndrome, migraine, traumatic brain

20 injury, spinal cord injury, sexual dysfunction, and urinary incontinence and
other disorders sensitive to BK channel activating activity.

The term “Cy.4 alkyl” as used herein and in the claims (unless the

context indicates otherwise) means straight or branched chain alkyl
25 groups such as methyl, ethyl, propyl, isopropyl, butyl.

The term “a nontoxic pharmaceutically acceptable salt" as used
herein and in the claims is intended to include nontoxic acid and base
salts, and salts of zwitterionic species. Salts with a base is intended to

30 include inorganic metallic salts such as sodium, potassium, calcium and
magnesium, the ammonium salt, and salts with nontoxic amines such as



trial kyl am nes, pyridine, picoline, dibenzylam ne, ethanolam ne, N
nmet hyl nor phol i ne and ot her am nes V\/m ch have been used to form salts of

car boxylic abl e salt th an acid is intended t
' ' g)cdaﬂinft S su par oozlﬂ 394

I norgani c ch as hydr ochl ori d hydr obr om de, hydroi

sul fate, phosphate, and the |like, and organlc acid salts such as formate
acetate, maleate, citrate, succinate, a8corbate, |actate, fumarate and
tartrate which have been used to formsalts of basic am nes. Unless

ot herwi se specified, the term"am no acid" derivative as 10 used herein
means a nat undalkylanmtes, Ipynginenpicolirm;icﬁberswiatrﬂm ectbamolaming,dd are t hose

descri bed herein and ot her kno anm.no a h as l.ani yci ne,
argi ni ne, cydP yignorp B‘FW"%@%’@UH“%WEFGi\ e\?QI"isﬁ toqﬂ%&ﬁ?@%l ne,
phenyl al ani ney chi, &?Le aadén@mtaslelsdﬁg wcﬂhtarsmwnsimmudmnﬁguaéed by those
skilled in the art at the compounds of Fornula | 15 wherein Rl is

* CRBR4CC2H relpmrgaantacldasaltgwnma&hy@roddoud%\Ihyy’rQbf@mldQ mydreiadigde, aci d and

nytrof yaod bypuieis Ph8adard, Fibtia e, hodptaenta il oA asMAUE, Y 75,

of the desiregeiats, Maratslichiate] S&ocinitstascbibatédutidtddumarateasidat ed by those
skilled in the art that unnatural am no acids such as 20 those in the

D- conf i gur at itarratieyhigh kanssbeenused fodprmsalts gt basie apiRes-ri ng  ami no aci ds
in the L-configuration. Generally, pharmaceutically acceptable salts of the
I nvention are those in which the counter anion does not contribute
significantly to tUesbotherwise speoifieg the tereotanminoacididerivatiye aé t he sal t.

In sonme instances, they have i cal properties i ch ke. t hem nor e
desi rabl d0f oruseﬁmﬁfﬁ'ﬂd@%n%ﬁInafﬁgﬁmp%qr@?ﬂsgmﬁlﬂzﬂc'gm@é’gﬁggﬁqmw | ack of
nygr oscopi Ci tavmdstgr%'}pggéabgérla hetbifbriRRECkndyh b Phoibisigh gn and
conpatibilit |ngre ents wt he su stance nmay be used
for phar maceu;lamaé Gifcine arginirse, cYkteins lisaleunine, leudine)dysinegnaliney adni xt ur e
of a Fornula | L. . . .

methionine, phenylalanine, threonine and the like. It should be

appreciated by those skilled in the art that the compounds of Formula |

15 wherein R1 is -CR3R4CO,H represents a residue of a naturally occurring

amino acid and may be active in vivo as a prodrug, i.e., the amino acid
residue may be hydrolyzed by peptidase enzymes in the host to produce
a more active form of the desired 1,3,4-oxadiazoline. Also, it should be
appreciated by those skilled in the art that unnatural amino acids such as
20 those in the D-configuration may be substituted for the natural occurring

amino acids in the L-configuration.

Generally, pharmaceutically acceptable salts of the invention are

those in which the counter anion does not contribute significantly to the

25  toxicity or pharmacological activity of the salt. In some instances, they
have physical properties which make them more desirable for
pharmaceutical formulations, such as solubility, lack of hygroscopicity,
compressibility with respect to tablet formation and compatibility with other
ingredients with which the substance may be used for pharmaceutical

30 purposes. The salts are routinely made by admixture of a Formula |
compound with the selected acid, preferably by contact in solution
employing an excess of commonly used inert solvents such as water,



conpound with the selected acid, preferably by contact in solution

enpl oyi ng an excess of commonly used inert solvents such as water, WO

00/ 44745 RCT/ £01494 9 ether, dioxane, nethylene chloridg. ano
met hanol , (éﬁgg et hyl acetate and acetonitrile. They may a /Fg@ 6gﬁnad
by netathe5|s or treatnment with an ion_exchange resin under conditions in
which the appropriate ion of a salt of9he substance of the Formula | is
repl aced by 5 another ion under conditions which allow for separation of
the desired species such as by precipitation fromsolution or extraction

i nto a sol vendther, dioxahe} ethylenenehiorides; tisoproganalmethanol) ethartohradhylr esi n.
Certain corrpounds of the present invention inclu

phar maceut i caaqetata@mrﬁ%r@tﬂtem they may &0 'E%H‘aéi,@%{]ﬁ’égtg‘fﬁ'%gf ed forns
i ncl udi ng hyqf%%ﬁv‘enf PiARNIYS Bxﬁfar‘&é‘ t‘é?.hﬁqg]rﬁie? coR4I¥As & Whicheke hydrate,
I ke

trihydrate, rahydrate and t roducts may be true sol vates,
Whi | e i n ot heappropriate |amefapsaldotths Stmgstameejfyhe Eounuwadds/ eplaqedde)s sol vent

or be a m_xture of .solvate i tious soly houl d be 15
appr eci at 8d RNothgIden é‘Qaﬁr %fﬁ‘qL‘fPftsrt"éh' 6?“?‘” \d %%Q%bofeiﬁé #Esﬁ?i equi val ent
to unsol vat eCL eré%tﬁﬂchsad;ﬁpﬂeetpﬂaﬁ&dfrbﬁt SAURICHDARRAEN Mith i bivdie, scope of
the pr esent vention. In‘the nethod of the present invention, the term
therapeutlcadrlqtutmﬂr@ﬁfwdeﬁemboaﬁnmlbnm(a'ﬁ@gﬂﬁl@stfbt al anount of each
active conmponent of the conposition that is sufficient to show a neani ngf ul
patient benefit, i.e., healing of acute conditions characterized by

openers of |arge Cardl ebmpeandsbrinepreséntuaiertioliinclbdingehe or i ncrease in
the rate of healing of such conditions. Wien ap gl ied to %r}el ndi vi dual

active 290i ngrhadmaseuticaliiascentablecsalts shrreof gan exishas soluated1gmps ot
' ngy edi ent Al 306 ing WiiPatBB AR sch & FRABh{RAIE, Rinydiate! RéMHyaRAES O

conbi ned ano
trinydrate, tetrahydrate and the like. The products may be true solvates,

while in other cases, the products may merely retain adventitious solvent
or be a mixture of solvate pius some adventitious solvent. it should be

15 appreciated by those skilled in the art that solvated forms are equivalent
to unsolvated forms and are intended to be encompassed within the
scope of the present invention.

in the method of the present invention, the term "therapeutically

20 effective amount* means the total amount of each active component of
the composition that is sufficient to show a meaningful patient benefit, i.e.,
healing of acute conditions characterized by openers of large
conductance calcium-activated K+ channels or increase in the rate of
healing of such conditions. When applied to an individual active

25 ingredient, administered alone, the term refers to that ingredient alone.
When applied to a combination, the term refers to combined amounts of
the active ingredients that result in the therapeutic effect, whether
administered in combination, serially or simultaneously. The terms “treat,
treating, treatment" as used herein and in the claims means preventing or

30 ameliorating diseases, tissue damage and/or symptoms associated with
dysfunction of cellular membrane polarization and conductance.



the active ingredients that result in the therapeutic effect, whether
adm ni stered in conbination, serially or simultaneously. The terns "treat,

treating, 4Heahimot" as used herein and in the clains neansPcplr,gy(ﬁQ“ggg or
30 aneliorating diseases, tissue damage and/or synptons associated with

dysfunction of cellular nenbrane polarization and conductance. WO 00/ 44745
PCT/ US00/ 01494 -10 I n anot her aspect, tWs invention provi des wat er-sol ubl e
prodrugs of 3-[(5-chl oro-2-hydroxyphenyl)nethyl]-5-[4-(trifluoronethyl)
phenyl]-1, 3, 4- oxadi azol - 2(31--one which is described in WO 98/04135. As
used herein the tieanmofeodspectdthimineentioniprovidesiwaiensolablegurodwgsdfug whi ch

par 1 cut ar |y SiE-cnirersmioRirip el 1 atfiderdmanioheni. 11547
1, 3, 4- oxadi azfarizd|-2 AM)-dHE WRILA &6 dustrbad iINYOBB/GAFSY CAS LHEF haft or whi ch

i
are capabl e of undergoing hydrolysis of the ester or cleavage of the ester
so as to rel dheéerarpiogeug derotas agderivative phgn aolivegdrigl wiich jsieenvertedl e gr oups

arug per Do, aifh apiSfedth e g SRR ok, MPrsRettpdBnt Eisde I Frlenti on
are pref err e¢grigamatdBrivativésbi 1 B,42bxadiezdM(BH)-008 BEMpbONas whichanot her
aspect, this invention provides a nethod for the 15 treatnent of or

protection froay beechve daigsandoraviicharme aarable pf Bpdengaing drelsis|ohr ge

conduct ance i ' + g,n%}? | a -'rﬂz_rrmal in
need t her eof ﬁﬁé\%ﬁﬁ%@ﬁ%&?@%?f {aﬁg rﬁggr! 'S e%? F\%%%%ﬁb?%eréngﬁugé

t her apeut i calghysiidgicdily\hgdestyzatie gfoups@emyoan gratfrugobybeimngl or a nontoxi ¢
pharmaceutically acceptable salt, | vate or hydrate thereof. 20

Pr ef er abl19, tm’é’}/ Qlyzasbinihe bedy #‘by'ﬁlﬂsﬁ‘el pareat rugingr senanghthus, g nent  of

I schem a, str, . | , ' ; A | bl bowel syndrone,
m grai ne, t ra\ﬁér?g{ Fgmg%rﬁhﬁ{%guorf??é %ﬁ?ﬁf '"@’%b%ﬁﬂéﬁ@é’ﬁ% fr:?zgry I nconti nence
administration of the parent drug.

In still another aspect, this invention provides a method for the

15 treatment of or protection from disorders which are mediated by opening
of the large conductance caicium-activated K+ channels (BK channels) in
a mammal in need thereof, which comprises administering to said
mammal a therapeutically effective amount of a compound of Formula | or
a nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.

20 Preferably, the compounds of Formula | are useful in the treatment of
ischemia, stroke, convulsions, epilepsy, asthma, irritable bowel syndrome,
migraine, traumatic brain injury, spinal cord injury, urinary incontinence
and sexual dysfunction in both men (erectile dysfunction, for example,
due to diabetes mellitus, spinal cord injury, radical prostatectomy,

25 psychogenic etiology or any other cause) and women by improving blood
flow to the genitalia, especially the corpus cavernosum, and other
disorders sensitive to BK channel activating activity. Most preferably, the
compounds of Formula | are useful in the treatment of cerebral
ischemia/stroke.

30



and sexual dysfunction in both nmen (erectile dysfunction, for exanple, due
to diabetes nellitus, spinal cord injury, radical prostatectony, 25

psychogenivio 64449409y or any other cause) and wormen by inpr @¢yagsebbfies f!ow
to the genitalia, especially the corpus cavernosum and ot her 3| sorders

sensitive to BK channel activating activity. Mst preferably, the
conpounds of Formula | are useful in the-treatnent of cerebral

i schem a/ stroke. 30 WD 00/ 44745 PCT/US00/ 01494 -11 In still yet another
aspect, this invention provides pharnmaceutical conpositions conprising at

| east one Compoung &l yePaRbiner pshétt, @%gﬂﬁgdg\o@?wdba maﬁha&@m% tical

adj uvant, carrier or | uent For e prepared
by vari ous pmmpesitmmscemphsmg at lesstone compound of Rermewla liim the exanpl es, in

h R d h whi | d b id
hose  aki | | SempRans vaiha PR Raaiial SR M et of Formula 1 may

advant ageously be prepared fromthe active drug substance of Fornmula Il 10
which is itself prepared by the general procedure described in WO 98/04135
and in B&nple | Bmmcg@@aua@s phEo’da { may beaapwpaEgd by, vareus net hods

L hustrated bacBRR R ENRRES ihsAlbaher A Rt i3 11 B3N

CH2Cl2 G d
Reaction Schemes and variations thereof which would be evident to those

skilied in the art. The various prodrug compounds of Formula | may

advantageously be prepared from the active drug substance of Formula i
10  which is itself prepared by the general procedure described in

WO 98/04135 and in Example | and used as the starting material in the

methods illustrated in Reaction Schemes 1 and 2.

BREACTION SCHEME 1

T O

ol

EtaN, CHCl
o e ——
I C N
CIC(O)OCgH4-p- 02 Oj\ EtgN, CHoCl
oH OCgH,-p-NO;
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°©i,m;fm A5,
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TFA (R ="Bu) IV R4 AX0OO2H 3 N~ ~cO2R HH la 15 WD 00/44745 -12
PCT/ US00/ 01494 The preparati on of am noacid carbamate derivatives of

Fornmul a | is i]llustrated in Reaction Schene 1. The conpo E la |
i's treatgﬁoﬂﬁ@hkén aryl chlorofornmate such as p-nitrophen;ﬁggﬁ%gwgé rmat e
in an anhydrous organic solvent such as nethylene chloride, chloroform or
5 tetrahydrofuran in the presence of aibBase such as pyridine and

triethylam ne to produce the carbonate of Fornula Il which is then treated
with the desired ami noacid tert-butyl ester in the presence of a base such

as triethylam ne f]’ﬁe%t‘%;%’rgtl&#‘af SRIRARE Garbahat \?attﬁleof F8ffitiadal V-

Renoval of the te rofecting group is effected by hydrolysis with
an 10 aci d, igingstrited a1 RehgtiomBttnerne it ITher compound ofcFarmua #fisor d t he

RN T RE W e TV S MV
Formula 1b, g, anhydrous organic solvent such as methylene chloride, chloroform or
5 tetrahydrofuran in the presence of a base such as pyridine and

triethylamine to produce the carbonate of Formula Ill which is then treated

with the desired aminoacid tert-butyl ester in the presence of a base such

as triethylamine to afford the carbamate intermediate of Formula IV.

Removal of the tert-butyl protecting group is effected by hydrolysis with an

10 acid, and preferably, with trifluoroacetic acid to afford the desired

aminoacid carbamate of Formula la.

REACTION SCHEME 2

Fa F3C
c@/ o
B
R'RZNH
c
Ko ™ Cﬁi
H1
OCgH4-p-NO,

15
When it is desired to prepare carbamate derivatives of Formula Ib,

the carbonate intermediate of Formula 1ll is advantageously treated with
the desired amine as illustrated in Reaction Scheme 2. The desired
acyclic or heterocyclic amine of Formula NR1R2 is added to a methylene

20 chloride solution containing the carbonate compound of Formula Ill and a
base such as triethylamine is added to afford the carbamate derivatives of
Formula Ib. The product of Formula Ib is advantageously isolated as the
hydrochloride salt by treatment with an anhydrous HCI ethereal solution.



the carbonate internediate of Fornmula | | | is advantageously treated with
the desired amne as illustrated in Reaction Schene 2. The desired acyclic
or hetero ' ine of Formula NRL R2 is added to a neth hl ori de
sol ution &%ﬁb@%ﬁ?ﬂb t he carbonate conmpound of Fornula I1] ékﬁﬁgmaﬁgéé such
as triethylamine is added to afford the carbamate derivatives of Fornula

| b. The product of Fornula Ib is advantlgeously isolated as the
hydrochl ori de salt by treatnment with an anhydrous HCl ethereal solution. WO
00/ 44745 -13 PCT/ US0O0/ 01494 In a preferred enbodi nent of the invention the
conmpounds of Forrmula | have the Fornmula la 5 | a wherein R3 is hydrogen or
methyl, R4 is hydrogen; or substituted or unsubstituted ClL 4 alkyl in

Whi ch the substi t inempraferred pehodimentahtihe ivegtion fhecenrapeindsPiof hydr oxy,

am no, methyLfhi ( xam de, 10 guani di no, phenyl and
hydroxypheny#@"ﬂﬁaé$ﬁ%§t {anﬁﬁéﬁgaceutically acceptabl e salt or solvate
thereof. Preferably, R3 is hydrogen and R4 is Cl.4 alkyl optionally
substituted with hydroxy, aninpo, carboxyl, and carboxam de or a nontoxic
pharmaceutical ly acceptabIeFé; solvate thereof. 15 In another
preferred enbodi nent of the invg on the conmpounds of Formula | have the
Formula | b WO 00/ 44745 PCT/ USO0 X 4 wherein RL is -(CH2) 2- NR5R6; R2
is hydrogen, R5 and R6 each are Ne o

"‘C@i sz

5 la

wherein R3 is hydrogen or methyl, R4 is hydrogen; or substituted or
unsubstituted C4.4 alkyl in which the substituent is selected from the
group consisting of hydroxy, amino, methylthio, carboxyl, carboxamide,
10  guanidino, phenyl and hydroxyphenyl; or a nontoxic pharmaceutically
acceptable salt or solvate thereof. Preferably, R3 is hydrogen and R4is
C.4 alkyl optionally substituted with hydroxy, amino, carboxyl, and
carboxamide or a nontoxic pharmaceutically acceptable sait or solvate
thereof.
15
In another preferred embodiment of the invention the compounds

of Formula | have the Formula Ib

Fa

ib R?



I ndependent |y hydrogen, Cl1_4 alkyl; or R5 and R6, taken together with the
nitrogen atomto which they are attached, is a heterocyclic ring selected 5
from pi perazin met hyl pi perazi ne, piperidine, thionorp '

nmor phol i ne‘f%)é)P’%‘y" ont oxi ¢ pharnaceutically acceptabl e salt h€¢+@§q(@2§%
thereof. Preferably, R1L is -(CH2)2-NRS5SR6 and R5 and R6 each are

i ndependent |y hydrogen or Cl.4 alkyl; -d4-a nontoxi c pharnaceutically
acceptabl e salt or solvate thereof. 10 In another enbodinent, this

i nvention includes pharmaceutical conpositions conprising at |east one
compound of Fornmula I in conbination with a pharmaceutical adjuvant,
carrier or diluent. 15 In still _another enbodinent, this invention rel ates
to a nethod ofhereindRtiseCHol-NRERETR? srhysirogans G andsRY esphvare ve to openi ng
of potassium channels in a manmal in need thergof whi ch conpri ses

adni ni st er i ngndepencently hudregenC1-h@lkybuif%and R dpkes tagathermwitihtheor a
conmpound of Formula | or a Qont oXi ct{ohﬁrgace ti.call Mcce tabg e salt,

sol vate or 2dtgaaRtem lpwhigh theyarpattagred s BRRAYRISENG Beiestedhyent i on
relates tg a i ' L SGRaMNA o GORViH: S iebhbhgpsy, asthma,
irritabl egbodefq%ﬁ B@%ﬁ%@é‘?ﬁem 'ﬁn'f@/'g?%éer?ﬁ‘? ?gﬂﬁg?‘?‘@abw&ﬁeﬁfﬂ'ﬁ??hgpi nal cord

i njury, mal e mogphdlind;ara mordexc ahauyadauticaiybacceptablasgit onsolvatenence and

anin 2'5 le?/} ﬁéﬂé)ré?»lg;?'ee?m&‘%%'iai-&@iﬁﬁ%%‘ﬁ B SR Woount of o
E I ' ' I l't,
ol vat o or  hyheRascenty yftoot oh G s oRE FEtannatrRERRATY, © °°''

PCT/ US00/ 01494 ceptable salt or solvate thereof.

10
in another embodiment, this invention includes pharmaceutical
compositions comprising at least one compound of Formula | in
combination with a pharmaceutical adjuvant, carrier or diluent.
15 In still another embodiment, this invention relates to a method of

treatment or prevention of disorders responsive to opening of potassium
channels in a mammal in need thereof, which comprises administering to
said mammal a therapeutically effective amount of a compound of
Formula | or a nontoxic pharmaceutically acceptable sait, solvate or

20 hydrate thereof.

in yet another embodiment, this invention relates to a method for
treating ischemia, convulsions, epilepsy, asthma, irritable bowel
syndrome, migraine, traumatic brain injury, spinal cord injury, male and
25 female sexual dysfunction, urinary incontinence and especially stroke in a
mammal in need thereof, which comprises administering to said mammal
a therapeutically effective amount of a compound of Formula 1 or a
nontoxic pharmaceutically acceptable salt, solvate or hydrate thereof.



Pot assi um (K+) channels are structurally and functionally di verse famlies
of K+-selective channel proteins which are ubiquitous in cells,

indicating their central inportance in regulating a nunber
fgnctions%??ﬁ%?“&, Neur osci ence, 25, pp. 729-749 (1988)]. %{xﬁﬁ%@"ﬁﬁgﬁely
distributed as a class, K+ channels are differentially distributed as

i ndi vi dual nmenbers of this class or astbamlies. [CGehlert, D.R, et al.,

Neurosci ence, 52, pp. 191-205 (1993)]. In general, activation of K+ 10
channels in cells, and particularly in excitable cells such as neurons and

muscl e cell SPié'sgmﬁ"thrpOl arization of the cell nenmbrane, or in the
case of depo ., to repolarization. In addition to acting as an
Enfj?)glenous menbrane vol tage cl anp, K+ channels can respond to inportant
cellular events sych as c s in.t | I - ation of
ATP or the mtracép{qaﬁls'éff“ ggﬁg% p@;%ﬁshﬂé@ﬁ@%ﬁ#@é&%ﬁ@ Eiﬁéeigtigzentral rol e
of K+ channejgyiids bERH. UsBlelclide > BHA? t@ﬁ%‘wﬁléﬁ‘ﬁhé Gmaunwméubem

particularly Tnportant targets erapeutic devel opnent. [Cook N. S.,
Pot assi ung chialivatiag tiSir centralémpottanes inireguliating afnumalreraf keyceellt her apeutic

he- ar ge. colinsbeam ida . NedEaBhee 2a. oh. ey S8 TeRol " Wil ekl o <™

regul al e by ol ARRR AR R Ainoistro Alrbaly SAbutecai 2 var ety of

ot her factors~such as the orylation state Of channel protein.
[Latorre, R indiNidugl members cRetlms dsssoras. families. dﬁehmsnsﬁg et@.989)]. The

| arge, single ch I duct
of specifi cCi M@.&E@gonﬁcﬁgm g‘qu%ﬁad%tgégeéieﬁ&g%rﬂgﬁgf ﬁgntr;legg g](cagr =
channe’ 46 “'CH%@LBQ{ ﬁg@%{syaﬁapﬁﬁrcu@mﬁ%tme% af furopS and

ex0|tab|I e 1 nc easeln open probability wth
i ncreasi ng i museetalis| madéfa@hypelqbntmlzahon of/be\cetienembfar@k o kratheel s in the

Cont ract | on. case ahaepdanzed el 1o (RORTzAIEof addifP ta At gt oc &
endogenous membrane voltage clamp, K+ channels can respond to
important cellular events such as changes in the intracellular

15 concentration of ATP or the intracellular concentration of calcium (Ca2+).
The central role of K+ channels in regulating numerous cell functions
makes them particularly important targets for therapeutic development.
[Cook, N.S., Potassium channels: Structure, classification, function and
therapeutic potential. Ellis Horwood, Chinchester (1990)]. One class of

20 K+ channels, the large-conductance Ca2+-activated K+ channels (BK or
BK channels), is regulated by transmembrane voltage, intracellular Ca2+,
and a variety of other factors such as the phosphorylation state of the
channel protein. [Latorre, R., et al., Ann. Rev. Physiol., 51, pp. 385-399
(1989)]. The large, single channel-conductance (generally > 150 pS) and

25  high degree of specificity for K+ of BK channels indicates that small
numbers of channels could profoundly affect membrane conductance and
cell excitability. Additionally, the increase in open probability with
increasing intracellular Ca2+ indicates involvement of BK channels in the
modulation of Ca2+-dependent phenomena such as secretion and

30 muscular contraction. [Asano, M., et al., J. Pharmacol. Exp. Ther., 267,
pp. 1277-1285 (1993)].



pp. 1277-1285 (1993)]. WD 00/ 44745 PCT/ US00/ 01494 -16 Openers of BK
channel s exert their cellular effects by increasing the open probability

of these [l\/t:Kay, MC., et al., J. Neurophysiol. 73-1882
(1994); aﬁ‘%@@g@a Exp. Opin. Invest. Drugs, 3, pp @g@m}%ﬁ

(1994)]. This |ncrease |n t he opening of 5 individual BK channels
collectively results in the hyper pol art #@ti on of cell nenbranes,
particularly in depolarized cells, produced by significant increases in
whol e-cel | BK-nedi at ed conductance. The ability of the conpound of Exanple

1 to open BK channghgnekbaK chakiaiasgertii@ircdiialdr effetieastintleking<- nedi at ed
currents was assessed under voltage-clanp conditions by determning their

ability to itherepareprobebity efdhase channeliMeay, MCo)et@k, J. nedi at ed out ward

current heter expr S B tI et al.

Sci ence, 261, &Sﬁﬁ% ?P,(@Sgg‘i:? "lgﬁ%(?%:)'e%rﬂzﬁé}’etsgﬁ S t—aq % gr ain
15 Res., 27, I?We%ﬁ rﬂ; S, ng@94)1}31 11[88 (19M)BKTmemmreasﬁmMEmpe}mg ofepresent
nearly structura y enti cal %ous rote| ns, and have quﬁn to be

phar nacol o¥i cidivjd Hﬂi@rﬁ c@nqlmc@lgctly ¥ fasultydn thehypesp@irrigationkehcall om nat i ve

(background, | bl ocki
toxi n i beriotoxin g’%ﬁéﬂﬁ@?%f?}&& &bﬁzﬁ%llé"}ﬁoagéé'q‘ﬁy %énﬂm gg Bpoc |289
11083- 11090 ( HePdhgesinwholwtely BK-mediates goraiatancel concentration (50 nM.

The rel atiye contri bution of BK channels current to total outward current
was determ ned by subtraction of the current remaining in the presence of

| BTX (non- 13K curr¢qghp IuE}féBﬂﬂ\B%oﬁ#HduﬂBtofEfxﬁfﬁdl@$ t@BFéh'EPdchéhrﬂ-:‘lé ot her

experimental conditions ontrol, 'drug, and t was 25 determ ned
that at t{@ taaddétreasewhblcadelioutvar ¢OBmediated curentdiwiasiot  ef f ect

non- BK nat! Veaggersrsggtu%dlepvct)l?aegeq&g tpecsond-lt-lons %yrg)e?er%n#\g tﬁéﬁ%’%llli?y to

increase cloned mammalian (mSlo or hSlo) BK - mediated outward
current heterologously expressed in Xenopus oocytes [Butler, A., et al.,
Science, 261, pp. 221-224 (1993); and Dworetzky, S.., et al., Mol. Brain

15 Res., 27, pp.189-193 (1994)]. The two BK constructs employed represent
nearly structurally identical homologous proteins, and have proven to be
pharmacologically identical in our tests. To isolate BK current from native
(background, non-BK) current, the specific and potent BK channel-
blocking toxin iberiotoxin (IBTX) [Galvez, A., et al., J. Biol. Chem, 265, pp.

20 11083-11090 (1990)] was employed at a supramaximal concentration (50

nM). The relative contribution of BK channels current to total outward
current was determined by subtraction of the current remaining in the
presence of IBTX (non-BK current) from the current profiles obtained in all
other experimental conditions (control, drug, and wash). It was

25 determined that at the tested concentration the compound profiled did not
effect non-BK native currents in the oocytes. The compound of Example
1 was shown in at least 5 oocytes at a concentration of 1uM to increase
BK current to 126% of control of IBTX-sensitive current. Recordings were
accomplished using standard two-electrode voltage clamp techniques

30 [Stuhmer, W., et al., Methods in Enzymology, 207, pp. 319-339 (1892)};
voltage-clamp protocols consisted of 500-750 ms duration step
depolarizations from a holding potential of -60 mV to +140 mV in 20 mV
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current to 126% of control of |IBTX-sensitive current. Recordings were

shed u5| ng standard two-el ectrode vol tage cl anp technl/@ues 30
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[ St uhrer,

Wip 00/g474

| east 5 oocytes at a concentration of 1 Mto increase

, Methods in Enzynol ogy, 207, pp. 319- ¥t

voltage-cl anp protocols consisted of 500-750 ns duration step

depol ari zations from a hol di ng potentiafy -of

BK

-60 nvV to +140 nV in 20 nV WO

00/ 44745 -17 PCT/ US0O0/ 01494 steps. The experinental nedia (nodified Barth's
solution) consisted of (in mMJ): NaCl (88), NaHCO3 (2.4), KC (1.0), HEPES

(10), My

screen t

?Oé‘e%%v%zﬁehet%@%@ﬁrﬁ%'“ﬂeaﬁ%m° s Doty Y donsi®d O 1Ece the

drug (conpountMpf NECH(ES)eNAHCOs (@HdKE! eEObHEBES(W\&) MgSO, (BA). st ock
solution of the prodrug is prepared in distilled water or acetonitrile or
PEG 400. Pl aSafNOai{C3safle@®.4BepHF -2at or human blood is used in this
assay. To 1 nL of plasna at 37 C was added 10 L 10 of stock solution of
prodrug and m xed gently. Inmediately after the mxing, 100 L of plasma

ng and quem tbe&rgéﬁ b g%l@rralne%e AR eﬂérrddhags(téeﬂyarélyf@aﬁ@rrpl e).

was reno
Sanmpl es

re al so ob al ne

m nutes and quenched irmediately. The

quenched s agwéleasmﬁedruge(uompomd)ftﬁxanmlaﬂ hisscandygtedsagpllawsar 11 or
T t ock | 5 d T=30 | db
ay tﬁ%@r@eﬁa?‘gﬁé@'ore et igor e et R BB fed et n Y he”, of ati ve

anal ysi s.
HPLC ass
peak are

this nod
concentr
at 37C.

as 0 dﬁflhfégorﬁmmelagmhhﬁﬁﬁfr@aﬁgloemectdufrée@.emmnodrugs are
characteri ze ast

noderate and sl ow rel ease agents. For exanple,

el , toiaod isarspdumthisassyanto & roL ahplagmasd 373 wasmcdedd® wl:  a

y ;angt];ocﬁ so}ut{gﬂ/o%rggrﬂg'an%urgﬁgg Leftly L fH¥aitrely elet Rl rat plasma

mixing, 100 pL of plasma was removed and quenched with 300 uL of

acetontrile (Zero time sample). Samples were also obtained at 30

minutes and quenched immediately. The quenched samples were

centrifuged to obtain a clear supernatant for analysis. The stock solution,

15 T=0 and T=30 samples were analyzed by a HPLC assay that separates

the drug from the prodrug. Based on the relative peak areas of prodrug

and drug in these samples, different prodrugs are characterized as fast,

moderate and slow release agents. For example, in this model, the
compound of Example 2 was dissolved in PEG-400 at a concentration of

20 1 mg/mL and incubated at 10 ug/mL in fresh rat plasma at 37°C. Analysis
of the solution 5 minutes after.incubation indicated conversion of the

compound of Example 2 to the compound of Example 1.

To determine the ability of the compounds of the present invention

25  to reduce cell loss resulting from neuronal ischemia, a standard focal

cerebral ischemia is induced by permanent occlusion of the left middle

cerebral artery (MCA) and common carotid artery (CCA) with one hour
occlusion of the right CCA in the Wistar rat. The surgeries are performed
using the sub-temporal approach of A. Tamura, etal., J. Cereb. Blood

30 Flow Metab., 1, pp. 53-60, (1981) and its modifications [K. Osborne, etal.,

I n



of the solution 5 mnutes after. incubation indicated conversion of the
cgrr}:)ound ?f Exarrpl e 2 to the conpound of Exanple 1. To determ ne the
ability o conpounds of the present invention 25 to reduce cell |oss
resul ting ‘P’bd’ 4h&ar onal ischenia, a standard focal cerebral P&'@Hﬁ@fﬂlé&‘i S

I nduced by permanent occlusion of the left mddle cerebral artery (MCA)
and common carotid artery (CCA) with or®tour occlusion of the right CCA
in the Wstar rat. The surgeries are performed using the sub-tenporal
approach of A Tanura, et al., J. Cereb. Blood 30 Fl ow Metab., 1, pp.

53- 60, (1981)J, alirbiteuresirl Paydhiatsy, (50, pPs402-4¢0 (€987 and SYMEALiEd,745

PCT/ US00/ 01494 -18 J. Neurol Neurosur%. Psychiatry, 50, pp. 402-410 (1987)
and S. Menzi &ial, Beurgsurgem bR JPY07311999)} 100- 107, (1992).] The
conpound of Exanple 1 was evaluated in the focal stroke 5 nodel involving
per manent occlusion of the left MCA (MCAO and CCA (CCAO and tenporary

occlusion of the rrHgdompduridofttaanible tawas avaluditidsin tis RRadistréke esults in a
reliably | arge neocortical infarct volune th measur ed by neans of

at S
vital dye5exdhadéldnvalying permanentiaseliisionrefie lafhMCAMCAOC) A A after

p. route of o fERbooriRRE I SFinp bt T P bRttt o) ¢ i
thi s model thgogsdre vesuielin Bxenablg ldrge Mepboiticakintarot vohsne eattige corti cal
i nfarct volunme by about 18% when adm nistered intravenously (10 gg/kg) as

a singl e bol uBeaswed bymeans ehvitahdyripxclusipe i aerial slieas theeudiiteon as
compared {0 \@hinBLrodEURH MAROSTN thelreSBhf fed], cotibounas wérg Of the above

in vitro and 1Thn Vivo enonstrate t
1, 3, 4- 0xa0i azamid(skéret-using arvimarnigs rafte ohadmiresteation twoehaurs aftear e usef ul
for the tr eatorg% utsioorr. grn&%n%lg,%qﬁigsmgéél ?i'\en 80%86‘?‘&’ &P ITE>L<':Qr(r:ItF>jeo{1 of
significantly reduced the cortical infarct volume by about 18% when
administered intravenously (10 ug/kg) as a single bolus two hours after
middle cerebral a'rtery occlusion as compared to vehicle-treated (water)

15 control.

The results of the above in vitro and in vivo tests demonstrate that
the novel 1,3,4-oxadiazol-2(3H)-one compounds of the present invention
are useful for the treatment of human disorders arising from dysfunction of

20 cellular membrane polarization and conductance and, preferably, are
indicated for the treatment of ischemia, stroke, convuisions, epilepsy,
asthma, irritable bowel syndrome, migraine, traumatic brain injury, spinal
cord injury, sexual dysfunction, and urinary incontinence and other
disorders sensitive to BK channel activating activity. Most preferably, the

25 compounds of Formula | are useful in the treatment of cerebral
ischemia/stroke.

The compounds of Formula | or pharmaceutical compositions
thereof are useful in the treatment, alleviation or elimination of disorders
30 or other disorders associated with the BK channels. Such disorders
include ischemia, stroke, convulsions, epilepsy, asthma, irritable bowel
syndrome, migraine, traumatic brain injury, spinal cord injury, sexual



20 cel lul ar nmenbrane pol ari zati on and conduct ance and, preferably, are

I ndi cated for the treatnent of ischem a, stroke, convul sions, epilepsy,
asthma, irritabl e bowel syndrone, migraine, traumatic braininbj pi nal
cord inj urvyv/(,’ogjé‘izﬁsal dysfunction, and urinary incontinence }rf}c?%#hrﬁé}”%

di sorders sensitive to BK channel actiyating activity. Mst preferably, the
25 conmpounds of Fornula | are useful ThH The treatnent of cerebral

i schem a/ stroke. The conpounds of Formula | or pharmaceutical conpositions
t hereof are useful in the treatnent, alleviation or elimnation of

di sor der s 30dysfumdtioerandi wrinasy incoatisendeaansiotver tisordersiceositiv@td s. Such

di sorders include i cherri a, stroke, convul sions, epilepsy, asthnsg,
trritable boR@pSsid | ORI Si ne, traumatic brain injury, spinal cord

i njury, sexual WD 00/44745 PCT/US00/ 01494 -19 dysfunction and urinary

i ncontinence and other disorders sensitive to potassium channel openers.
For therapeutic UBY,therapeptiausacihediiaeaacglogicaliy activegasnperndsof 5 Fornul a |
will normall : ' NQEAL A o rising as
the (or dhy EolRTrhGrRIE o R IAleaasY bhafha chiRar IR, &
associ ati on @rhprising abitie (sr dn) @ssentidl actieringtedient at leastomptsaiche carri er

and, optionally, with pharmgceutically acce bl e adj.uvants and exci pients
enpl oyi ng st eAMABPYNHINASSORIALAD Vith-A SQ%’ riay l@'é“.‘acﬁ‘l@cﬂ ar maceut i cal
conposi tions,_j ] | e ﬁﬁg@‘ﬂ ral (including
subcut aneous?é‘%%g’{t‘@%ucétﬂﬁtrgﬁ?’fj tra Z'r\&r@f Bﬁ%@ﬁ%@??&eﬁ%) g?onchi al or
nasal adni ni adjuednteandBxeipients employing staadaidand somventioedl t he preparation
may be tableted, placed in a hard gelatin capsule in powder or pellet
form or1Qn te6BNAYEEL of a troche or | ozenge. The solid

The pharmaceutical compositions include suitable dosage forms
for oral, parenteral (including subcutaneous, intramuscular, intradermal
and intravenous) bronchial or nasal administration. Thus, if a solid carrier

15 s used, the preparation may be tableted, placed in a hard gelatin capsule
in powder or pellet form, or in the form of a troche or lozenge. The solid
carrier may contain conventional excipients such as binding agents, fillers,
tableting lubricants, disintegrants, wetting agents and the like. The tablet
may, if desired, be film coated by conventional techniques. If a liquid

20 carrier is employed, the preparation may be in the form of a syrup,
emulsion, soft gelatin capsule, sterile vehicle for injection, an aqueous or
non-aqueous liquid suspension, or may be a dry product for reconstitution
with water or other suitable vehicle before use. Liquid preparations may
contain conventional additives such as suspending agents, emulsifying

25 agents, wetting agents, non-aqueous vehicle (including edible oils),
preservatives, as well as flavoring and/or coloring agents. For parenteral

» administration, a vehicle normally will comprise sterile water, at least in
large part, although saline solutions, glucose solutions and like may be
utilized. Injectable suspensions also may be used, in which case

30 conventional suspending agents may be employed. Conventional
preservatives, buffering agents and the like also may be added to the
parenteral dosage forms. Particularly useful is the administration ofa



carrier may contain conventional excipients such as binding agents,
fillers, tableting lubricants, disintegrants, wetting agents and the I|ike.
The table jf desired, be filmcoated by conventi onal | s. If
aliquid W@%ﬂger i s enpl oyed, the preparation may be i nPtCh(/el‘gﬁglpﬂhUgf a
syrup, emulsion, soft gelatin capsule, sterile vehicle for injection, an
aqueous or non-aqueous liquid suspens?@n, or may be a dry product for
reconstitution wth water or other suitable vehicle before use. Liquid
preparations may contain conventional additives such as suspendi ng agents,
emul si fyi ng 2bmpgant of Forhtulangliregyirspanenteraldommulationdi The (i ncl udi ng
edible oils), Preservatives vorin nd/ or col ori ng agents.
Hrarven

) . | | fl
For parenter fha ra%qﬁwicgl[qu{ppgsdt?osrg%gmrgﬁ%reﬂ Y 1l leehRiquese steril e
t , t | e i ' b |
water, a egﬁf)tl'dlyglahéa? lgg diirkd _p?éﬂd?ﬁﬁ&bc&ﬁhfnlﬂ‘g g@il’d &fdSameums %€

sol utions an utilized. Injectab spensions al so may be
used, in whi the active iB@rediantcthat isnthe carspeund ofd-crowa £ aceording tepe oyed.

Conventi opal . preservatiyves, bufferin e and the like also may be
added 1o Phe MBRAdH SR8 14 Sxafifle Hemnali b Rafiiel iial sdiendes: o

admi ni st 1 at | MackPublisgQC Srhpafy GBI, 0749 4diah, rommound of Formla |
directly in parenteral tornulations. The pharnaceutical conpositions are
prepared by conventional techniques appropriate to the desired preparation
cont ai ni ng appr opki.at ted ' 1€ that is, the
conpound of ForrrulrrggIa%gggglréglih'r‘?g&{%p@ﬂ@%ﬁi#ﬁxrg‘Hlanth%zée{},e?or exanpl e,

Reni ngt on' s Rigrapaieuéfievt wilbdepenesot onbhok stittbfdctdrisies theragenweighst on, PA,
17th edition, 1985. The d(,)sa%gI of éhe c rrﬁound,s of Férrml al to achieve a

t her apeulPc andsek ofthe patgnt #9d e %ﬁﬁ%‘?'ﬁ istratian; bt alsa opdhe AROEe, wei ght

10 and sex o ' A ti U S atd @n, on the
degree of pf8{ gg‘salsg@q}ﬂc annn@ggwﬁgﬁcﬂgmﬁuﬁdt@dd@gpr&ggﬁ@ﬁ&dﬁ "tq ﬁe pot ency of
t he particular compound being utilized for the particular disorder of disease

concerned. It is also contemplated that the treatment and dosage of the

particular compound may be administered in unit dosage form and that
15 the unit dosage form would be adjusted accordingly by one skilled in the

art to reflect the relative level of activity. The decision as to the particular

dosage to be employed (and the number of times to be administered per

day) is within the discretion of the physician, and may be varied by

titration of the dosage to the particular circumstances of this invention to
20 produce the desired therapeutic effect.

A suitable dose of a compound of Formula | or pharmaceutical
composition thereof for a mammal, including man, suffering from, or likely
to suffer from any condition as described herein is an amount of active

25 ingredient from about 0.1 ng/kg to 10 mg/kg body weight. For parenteral
administration, the dose may be in the range of 0.1 ng/kg to 1.0 mg/kg
body weight for intravenous administration. The active ingredient will

_preferably be administered either continuously or in equal doses _from one
to four times a day. However, usually a small dosage is administered,

30 and the dosage is gradually increased until the optimal dosage for the
host under treatment is determined.



particul ar conmpound being utilized for the particul ar disorder of disease
concerned. It is also contenplated that the treatnent and dosage of the
parti cul ar_ conmpound nmay be administered in unit dosage form that 15 the
uni t dosad%of’&%%%ul d be adjusted accordingly by one skil |Pé'§‘r)€$?°{3h‘{?4 art
to reflect the relative level of activity. The decision as to the

particul ar dosage to be enpl oyed (and2tkhe nunber of tines to be

adm ni stered per day) is within the discretion of the physician, and may
be varied by titration of the dosage to the particular circunstances of
this invention toHegfever, RNl DeliRichRtood Bhtithe hrivant brthefdopspound sui tabl e
dose of a conpound of Formula | or pharmaceutical conposition thereof for
a manmal , i natualiygdministesad willlhendeterraineddly a physigian,tip thefight-ofthem any

condition as Cr,i herein i ' i ' from
about 0.1 ngf‘ﬂg‘?ﬁ'ﬁ°'ggwaﬁé‘geg'dh‘;'“@@#’gﬂ?%é%'ﬁg%z‘?Ié%t@ra gﬁ% ! t@%?nﬁﬁkgp sr‘ ation,
the dose maychmpblnd bebe adetnisleréd, theghissert ute 6f agrhirdstratiody theei ght f or
i ntravenous adm ni stration. The active_ ingredient w|l| refer be

; ve i.ng I
admi ni st €9 edageweighb @ndireseenseofdhe m'\é@w%l|Paé!6§b§"fﬂrtB$rﬁgﬁ%ﬂWt° theour times
a day. However.. smal | dosage is adm ni stered, 30 and the dosage
I s gradual | yﬁlétrﬁ%'#{%;@éﬁdﬂaﬁfil the optinmal dosage for the host under
treatnment is determ ned. WO 00/44745 PCT/ US00/ 01494 -21 However, it will be
understood that th unt of the conpoun act ual, | dmnistered will be
deterni ned by a pﬁggf?&f)%?g Pﬁamﬁéslqrﬁﬁiveé‘f%x‘ﬁ@y OFIQP&&%H%“ %’i“?é[ﬁ’r%? ances,
including th L iBSinktRa i a9 idsmscHae Hizmyof be
adm ni stered,?0 ?ﬁggg %@néggﬁﬁgbgﬁéaﬁngéﬁm g"yon? the 5 age, ng ght, and
responsel®f wasationsi ofitbe irveption are possille withinstheonpayingfof the  patient's

S tons. The follow ng exanples are given by way of illustration and are
ng{rp ?nventlon. 9 P 9 y y

DESCRIPTION OF SPECIFIC EMBODIMENTS

15 In the following examples, all temperatures are given in degrees
Centigrade. Melting points were recorded on a Gallenkamp capillary
melting point apparatus temperatures are uncorrected. Proton magnetic
resonance ('H NMR) was recorded on a Bruker AC 300. All spectra were
determined in the solvents indicated and chemical shifts are reported in &

20 units downfield from the internal standard tetramethyisilane (TMS) and
interproton coupling constants are reported in Hertz (Hz). Splitting
patterns are designated as follows: s, singlet; d, doublet; t, triplet; g,
quartet; m, multiplet; br, broad peak; dd, doublet of doublet; bd, broad
doublet; dt, doublet of triplet; bs, broad singlet; dq, doublet of quartet.

25 Infrared (IR) spectra using potassium bromide (KBr) were determined on
a Perkin Eimer 781 spectrometer from 4000 cm-1 to 400 cm-1, calibrated
to 1601 cm-! absorption of a polystyrene film and reported in reciprocal
centimeters (cm-1). Low resolution mass spectra (MS) and the apparent
molecular (MH+) or (M-H)" was determined on a Finnigen TSQ 7000.

30 High resolution mass spectra was determined on a Kratos MS50 in FAB



to be construed as limting the invention in any way i nasnuch as many 10
variations of the invention are possible within the nmeaning of the

i nvention. | PTI ON OF SPECI FI C EMBODI MENTS 15 In the f ]

exanpl es, %&Fégg eratures are given in degrees Centigr adgl.(!%(’p’[ghﬁ"poi nts
were recorded on a Gall enkanp capillary nelting point apparatus
tenperatures are uncorrected. Proton m@netic resonance (1 H NVR) was
recorded on a Bruker AC 300. Al spectra were determned in the solvents

i ndi cated and chemical shifts are reported in S 20 units downfield fromthe
internal sta iBh A& ' roiTads re I Phe | i ng
constants ar M%g%nﬁ%g@lgﬁhﬂﬁgpﬁze@% .bl éS%??iutﬁ'?idlr1g‘galfé]’gggts?erns aérigéﬂgesi gnated as
follows: s, snalbysistaredepadedpepereentbyiwgight: g, quartet; m multiplet; br,
broad peak; dd, doublet of doublet; bd, broad doublet; dt, doublet of
triplet; bs, broad singlet; dg, doublet of quartet. 25 Infrared (IR)

‘spectra using pot gha folldvahe ExampldSilstrae précsdenes forthe preparatiorkofn El mer
781 spectroneter from4000 cm1 to 400 cm1l , calibrated to 1601 cm1l

absor pti oh ofstartipgimatesalenénteimediates andipethedsifer thedrgpayalien ofent i net er s

OOV 1 - veBriattes AR SRR fioh™ Rlathiis hR6 PRRdcrteo tiePEL & L)
spectra was Ggillednn Bsslathat dfpespriatd/Bastitutidn e bith Otkténalsand22

PCT/ US00/ 01494 node usi ng cesi.um j odi de/ cerol as internal, reference. The
el ement anal%ﬁ‘gdﬁﬂ@(’mﬁgmnéﬁhﬁ ﬁgi‘%ﬁxﬂ@?@ﬁ‘"“#ﬁgeq gp\om exanpl es

illustrate pr RE&R8hELF tHis fvenforgt arting material s,
i nt er medi at eéﬂgﬁgm%ﬁsepytt Ee p?epar at F’ign of products according to this
invention0 It should al so be evident to those

EXAMPLE 1

3-[(5-Chloro-2-hydroxyphenyl)methyl}-5-[4-(trifluoromethyl)phenyl]-
1,3,4-oxadiazol-2(3H)-one

15
STEP A. 5-[4-(Trifluoromethyl)phenyl]-1,3,4-oxadiazol-2(3H)-one

4-(Trifluoromethyl)benzoic acid hydrazide (commercially available
from Maybridge Chemicals) (5 g, 24.5 mmol) was taken up in THF (250
20 ml)/ triethylamine (2.7 ml, 26 mmol) under N, and 1,1’-carbonyl-

diimidazole (4.2 g, 26 mmol) added. The solution was stirred for 18 h at
24°C, concentrated, and the residue was taken up in ethyl acetate,
washed with 1N HCI solution, saturated NaHCOg solution, and brine prior

to drying (MgSQ,). Concentration gave 5 g (89%) of the title compound
25 from which a sample was recrystallized from diethyl ether/hexanes:
mp 214-216°C. MS m/z. 231 (MH*).

IR (KBr) 3280, 1778, 1608, 1420, 1318, 1170, 1114 cm-;

30 1H NMR (DMSO-dg) § 7.87 (2H, d, J = 8.3 Hz), 7.96 (2H,d, J=8.3 Hz),
12.77 (1H, br.s);



skilled in the art that appropriate substitution of both materials and
nmet hods di scl osed herein will produce the exanples illustrated bel ow and
t hose enc by the scope of this invention. 10 EXAMP

3-r(5-Chl o %é/iﬁgaroxyphenyl)mat hvl | -5-44-(trifl uoronet hyl ;‘%&H?ﬂ"("-“”“

1, 3. 4- oxadi azol - 2(3hD-one 15 STEP A.

5. [ 4-(Trifluoronethyl)Dhenyll-1.3, 4- ox&8i azol - 2(3M one

4-(Trifluoronet hyl)benzoic acid hydrazide (commercially available from

Maybri dge Chemicals) (5 g, 24.5 mol) was taken up in THE (250 20 m) /
triethylamne (2.7 nl, 26 nml) under N2 and 1,1'-carbonyl diimdazole (4.2

02 L), A08E el T MR ML P L TS e e o e

sol ution, saturated NaHOOB sol utiongsgRg bréngz 87iQr2 10ONdapidag (MySO4) .
Concentration gave 5 g (89% of the tlat ‘e c%rrpoun Prom whi ch a sanpl e

was recrystallized fromdiethyl ether/hexanes: np 214 216C. I\/IS mz. 231
(MH). IR (KBr) 3280, h1
(DVBO- d6)58 Bt Beop,3- lorog: XYDA ,

H, br.s); WO 00/ 4474%[!&%,]@@% %{L@g\!ﬂ@e Cal cd. for COH5F3N202. 064
HO C, 46.74; H 2 oun 47.07; H, 2.10; N, 12.34. 5
Step B. 3-1(5-Chl oro-2-net hoxvohenyl)methvl|-5-[4-(trifluoronethyl)-
phenyll-1.3. 4- oxag [ﬁ‘?nﬂucgrome%'lyef)phenyll 1,3,4-oxadiazol-2(H)-one (11.75 g, 51
mmol) and 5-chloro-2-methoxybenzylbromide [N. Meanwell, et al., Bioorg.
10 Med. Chem. Lett. 6, pp. 1641-1646 (1996)] (12.0 g, 51 mmol) and 11.2 g
(81 mmol) of potassium carbonate were added to CH3zCN (300ml) under

nitrogen and potassium iodide (0.2 g, 1.2 mmol) was added. The solution
was refluxed for 16 h, cooled, poured into water (1500 ml) and stirred
vigorously. The precipitate was filtered to give a solid which was

15 recrystallized from CH3CN to give 15.2 g (78%) of the title compound.

mp 144 - 145°C. MS(ES!)m/z 385 (MH+).

IR (KBr) 3440, 1782, 1492, 1324, 1248, 1168 cm-};

1H NMR (300 MHz, DMSO) & 3.79 (3H, s), 4.91 (2H, s), 7.07 (1H, d, J =
20 8.8 Hz),7.35-7.38 (2H, m), 7.88 (2H, d, J = 8.4 Hz), 7.96 (2H, d, J = 8.2

Hz);

Anal. Calcd. for C17H12C|F3N203 0.1 HoO: C, 52.81; H, 3.19; N, 7.25.
Found: C, 53.03; H,'3.20; N, 7.31.

25
Step C. 3-|(§-Chloro-2-hydrogghenyl)methyl|-5-[4-(trifluoromethyl)-

henvil-1,3.4-oxadiazol-2 -one

3-[(5-ChIoro-2-methoxyphenyl)methyl]-5-[4-(trifluoromethyl)-
30 phenyl]-1,3,4-oxadiazol-2(3H)-one (15.2 g, 39.6 mmol) was admixed with
pyridine hydrochloride (19.7 g, 0.17 mol) and heated at 225°C for 2 h.



5-[4-(Trifluoronethyl)phenyl]-1, 3, 4-oxadi azol -2(H)-one (11.75 g, 51 nmol)
2£d S-Eh}oro 2- met hoxybenzyl brom de [N. Meanwell, et al., Bioorg. 10 Med.
em Left 1641-1646 (1996)] (12.0 g, 51 mmol) and 1
mol ) of p09%3 ?ﬁﬁlcarbonate wer e added to CH3CN (300%&) un%én%snﬂ¥&§gen
and potassiumiodide (0.2 g, 1.2 mvol ) _was added. The solution was ref
luxed for 16 h, cooled, poured into watdr (1500 m) and stirred
vi gorously. The precipitate was filtered to give a solid which was 15
recrystallized fromCH3CN to give 15.2 g (78% of the title conpound. np
144 - 145C. Thé RSt jolltion @@8 polred into BOQ rabiof 1M MG| anddhe mixtupe was24, 1248,

5105 ™ 5 getrad for 1B rainUas, IneRglid Yt #ﬁgétgﬁzﬁ%‘aeé yith {RacEAa 7 0F (5,
d, J = 8.2 Kedd af'8@c uﬁ?ﬂ’éﬁi&cuﬁﬁ’f toEHord 3611 U?Qﬁoﬁ-vlhlté?&)hcﬁ 52.81; H,
3.19; N, 7.25. Found: C 03; H,-3.20; 31. 25 Step C.

3h[ ( 5I ]Chll or oRecm?lmauian@?ym apetonijtie-gave 40 g |0f theolitieempeynd as
gheny - oxadi gzol - 2
3-[(5- Chl%ro méﬁﬁigﬁl MSsmyz 378 AMH*Yor onet hyl ) - 30

phenyl]-1, 3, 4- oxad| azol 2(3H) one (15.2 g, 39.6 nmmol) was adm xed with
pyridi ne hydrochl oride (19.7 g, 0.17 nol) and heated at 225C for 2 h. WO
00/ 44745 PCTIRJKBY) 355341762 1608, h824,sk@68tdnui; was poured into 800 m of 1 N
HCl and the mixture was stirred for 10 m nutes. The solid was coll ected,
w?fsh&ﬁ_with I|1 (T;HCI and dried at 80C under vacuumto afford 13.1 g of an
off-white so ﬁe(gm | f&)0 eHO El Y of the
title conpounlg 5 f?%ﬂégsﬁgg%ﬁ%g )ngqagcl(7 2?!8%: 82% E2g(7qﬂ ﬁ/(lj-H)

10 J-8.7Hz 2.6 Hz), 7.30 (1H, d, J = 2.5 Hz), 7.89 (2H, d, J = 8.6 Hz), 797

(1H, d, J = 8.6 Hz), 10.11 (1H, br.s);

Anal. Calcd. for C4gH1oCIF3N203:  C, 51.84; H, 2.72; N, 7.56.
Found: C, 51.88; H, 2.58; N, 7.57.
15
General Procedure for the preparation of aminoacid carbamates (la)

of Examples 2 -5

A solution of 3-[(5-chloro-2-hydroxyphenyl)methyi}-5-[4-

20 (trifluoromethyf)phenyl}-1,3,4-oxadiazol-2(3H)-one (740 mg, 2 mmol), p-
nitrophenyl chloroformate (407 mg, 2.02 mmol), and pyridine (330 mg,
4.17 mmol) in anhydrous dichloromethane (20 mL) was stirred at room
temperature for 3 hours. The corresponding aminoacid tert-butyl ester (2
mmol) and anhydrous triethylamine (405 mg, 4 mmol) were added and

25 the resulting reaction mixture was stirred at room temperature overnight.
After evaporation, the residue was partitioned between diéthylether and
dilute NaOH. The organic layer was washed with water, dilute HCI, and
brine, and then dried over magnesium sulfate. The crude product was
purified by either trituration or recrystallization. The tert-butyl ester was

30 stirred in dichloromethane (5 mL) with trifluoroacetic acid (1 mL) at room
temperature overnight. After evaporation of CH,Clp and excess TFA, the



IR (KBr) 3354, 1762, 1500, 1324, 1068 cm1; 1 H NVR (DMSO d6) 8 4.98 (2H,
s), 6.84 (1 H d, J =87 H), 7.20 (1 H, dd, 10
J87H22 0(1HdJ25Hz)789(2HdJ86Hz)797 = 8.6
10. 11»5?‘?& i“i Anal . Calcd. for CL6HLOCI F3N2CB: c“‘?ﬁ%"ﬂ?“’ﬁl 2. 72:
N 7 56. Found: C, 51 88; H 2.58; N, 7.57. 15 General Procedure for the
preparation of am noacid carbamates (F@ﬁ‘ of Exanples 2 - 5 A solution of
3-[(5-chl oro- 2- hydr oxyphenyl ) met hyl ] -5-[4 20
(trifluoromethyl)phenyl]-1, 3, 4-oxadi azol - 2(3H)-one (740 nyg, 2 mmol), p-
ni t r ophenyl ¢d;7é|dtn@ﬁ\erra¢rgs(am2édri@m benzenevatetona talafignd plirealeged ng, 4. 17
nmol ) in anhydr us di chl oronet hane (20 nlL) was stirred at room tenperature
for 3 hours. orrespondlng am noacid tert-butyl ester (2 mol) and
anhydrous triethylamne (405 ng, 4 mmol) were added and 25 the resulting
reaction mxture was stirred at roon1tenEerature overnight. After
evaporation, the residue was parti EXAMBLE-2\\een di ethyl ether and dilute
NaOH. The_organic | ayer was washed with water, dilute HCl, and brine, and
then dried over magnesi um sul fate. The crude product was purified by
either tri tUINiHHCEhI@foﬁ ﬂ%ﬁlﬂdd’&iﬁahyl)ﬁhenym -dihydroe2-ox0-1184- 30
stirred in dichloronethane m) wth trifluoroacetic acid (1 nL) at room
t enperat ure oxadiazg thyllphenexyicarbonyllaspantic acld (ta. yTFA, the WO
00/ 44745 - 25 P US0Q/ 1494 resi due was recrystallized from benzene-acet one
to afford pu product. EXAMPLE 2

10 mp 185-187°C (dec.); MS m/e 5§30 (MH*).

1H NMR (DMSO-dg) & 3 2.62-2.83 (m, 2H), 4.38 (m, 1H), 4.91 (s, 2H),

7.22 (d, J=8.4 Hz, 1H), 7.47 (dd, J=8.4, 2.7 Hz, 1H), 7.55 (d, J=2.7 Hz,
1H), 7.92 (d, J=8.7 Hz, 2H), 8.02 (d, J=8.4 Hz, 2H), 8.28 (d, J=8.4 Hz,
15 1H).

Anal. calcd. for CoqH5CIF3N3Og:  C, 47.61; H, 2.85; N, 7.93.
Found: C, 47.04; H, 2.66; N, 7.75.

20 EXAMPLE 3

oxadiazol-3-yiimethyllphenoxylcarbonyl]alanine (la, R3=H, R4=CHj)

25 mp 137-139°C; MS m/e 486 (MH*).

1H NMR (DMSO-dg) § 1.22 (d, J=7.2 Hz, 3H), 4.01 (m, 1H), 4.91 (m, 2H),
7.19 (d, J=8.4 Hz, 1H), 7.45 (dd, J=8.4, 2.7 Hz, 1H), 7.56 (d, J=2.7 Hz,
1H), 7.92 (d, J=8.7 Hz, 2H), 8.00 (d, J=8.4 Hz, 2H), 8.26 (d, J=7.5 Hz,

30 1H).



5 NNf f4-Chloro-2-[[544-(trifiuoronethyl)phenyll-2.3-di hvdro-2-oxo-1. 3. 4-
oxadi azol - 3-yl | et hyl | phenoxyl car bonyl | aspartic acid (la, R3=H,
RA=CH2CO2Ryo%0/4435185- 187C (dec.); MS me 530 (MH). 1 H Nl\&f,gg@%m) 58
2.62-2.83 (m 2H), 4.38 (m 1 H, 4.91 (s, 2H), 7.22 (d, J=8 Hz,

7.47 (dd, J=8.4, 2.7 Hz, 1 H), 7.55 (d, J=2.7 Hz, 1 H), 7. 92 (d J 8 7 Hz
2H), 8.02 (d, J=8.4 Hz, 2H), 8.28 (d," -283. 4 Hz, 15 1 H). Anal. calcd. for
C21 H15CI F3N308: C, 47.61; H, 2.85; N, 7.93. Found: C, 47.04; H 2.66; N,
7.75. 20 EXAMPLE 3 N-f f4-Chloro-2-f f

5-f4-(trifl uAnalrealoy) fop ek 4GIE3N304:hv dCp4R2.46xH; 3.13; I; 8.65.

oxadi azol - 3-vi | et hvl | phenoxvl carbonyl | al ani ne (la, R3=H, R4=CH3) 25 np
137-139C, M5 W 486 (M#). 1 H KORNEDVED 48P55H1348; Ne8.681=7. 2 Hz, 3H), 4.01
(m 1 H, 491 (m 2H, 7.19 (d, J=8.4 Hz, 1 H), 7.45 (dd, J84 2.7 Hz,
1 H, 7.56 (d, J=2.7 Hz, 1 H), 7.92 (d, J=8.7 Hz, 2H), 8.00 (d, J=8.4 Hz,
2H), 8.26 (d, J=7.5 Hz, 30 1 H . EXAMPLE 45 PCT/ US00/ 01494 -26 Anal.

cal cd. for C20H15CI F3N306: C, 49.45; H, 3.11; No 8.65. Found: C, 49.35; H,
3.18; NoB.61. EXAMPLE 4 5 N-[r4-Chloro-2-rr5-r4-(trifluoronethy)phenyl

~2. 3-di hydr ongra - SPAIRDBKYCaR I W4 0! Ut ami

acid (la,
xadIazol-3-yl]methyl]ghenoxy]carbonyl]glutamic acid (la, R3=H,
Ré4=(CH2),CO2H)

10 mp 110-112°C (dec.); MS m/e 566 (M+Na)+.

TH NMR (DMSO-dg) § 1.84-2.04 (m, 2H), 2.38 (m, 2H), 4.02 (m, 1H),

4.92 (m, 2H), 7.20 (d, J=8.4 Hz, 1H), 7.45 (dd, J=8.4, 2.7 Hz, 1H), 7.56 (d,
J=2.7 Hz, 1H), 7.91 (d, J=8.7 Hz, 2H), 8.00 (d, J=8.4 Hz, 2H), 8.26 (d,
15 J=7.8 Hz, 1H).

Anal. caled. for CooH47CIF3N3Og:  C, 48.59; H, 3.15; N, 7.73.
Found: C, 47.78; H, 3.23; N, 7.60.

20 EXAMPLE 5

oxadiazol-3-yilmethyllphenoxylearbonylilleucine (la, R3=H,
4=CH,CH(CH3)p)

25
mp 102-104°C (dec.); MS m/e 528 (MH+).

1H NMR (CDClg) & 0.99 (m, 6H), 1.70 (m, 2H), 4.40 (m, 1H), 4.90 (m,
2H), 6.08 (M, 1H), 7.35-7.44 (m, 3H), 7.71 (d, J=7.7 Hz, 2H), 7.92 (d,
30 J=7.8 Hz, 2H).



10 nmp 110-112C (dec.); MS mie 566 (MrNa)+. 1 H NVR (DVSO-d6) 8 1.84-2.04
(m 2H), 2.38 (m 2H), 4.02 (m 1 H, 4.92 (m 2H), 7.20 (d, J=8.4 Hz, 1
H, 7.45 (W@oodimds 4, 2.7 Hz, I%I)H) .56 (d, J=2.7 Hz, 1 Hpcrusbboiss IJ=8.7

7

Hz, 2H), 8.00 (d, J=8.4 Hz, 2H), 8.26 (d, 15 J=7.8 Hz, 1 H). Anal. calcd.
for C22HI7CI F3N308: C, 48.59: H 3.15 No 7.73. Found: C, 47.78: H, 3.23:
No 7.60. 20 EXAMPLE 5 - 27 - ’ ’

N-rr4-Chloro-2-r15-14-(trifluoromethyi)ahenvl|-2.3-di hydro-2-oxo-1. 3. 4-
oxadi azol - 3-yi | net hyl | phenoxvl carbonyl | | euci ne (la, R3=H, R4=CH2CH(CH3) 2)
25 np 102-104C (dec.); M5 W 528 (MH). 1 HNWR (CDCI3) 8 0.99 (m 6H),

1.70 (m 2H), 4.40 (m 1 H, , ¢0.08 7. 30:7.4
3H), 7.71 (dGenerahPrecedure foﬁt'@zpéetl’araég')‘91?"&’1@2}%&6&9@’%&%743 (2]7
PCT/ USOO/OM%E?QP@I@EX ggcedure for the preparation of carbanate
derivatives b anples 6 - 9. 5 A solution of

3-[(5-chioro- 2- hydroxyphenyl)nethyl] 5-[ 4-

(trifl t hyl ) gh ] )
B Wb S RS 1 T
R e o e e

m) was addedutmnlhenylecfﬂmmma’tg (Z%U@hérmmﬁi))&ndrmﬂkﬁﬁlﬁ ¢60rmedRdt room

t
emperature for 1 inHhydishS bRnfIBNHRR (10 mL) was stirred at room

temperature for 3 hours. Then corresponding amine (1 mmol) in

10  anhydrous dichloromethane (3 mL) was added and the resuiting reaction
mixture was stirred at room temperature for 1 hour before anhydrous
triethylamine (110 mg, 1.1 mmol) was added. The mixture was stirred at
room temperature for 1 hour before it was diluted with dichloromethane,
washed with saturated sodium bicarbonate and water and then dried over

15 magnesium sulfate. After evaporation, the residue was purified by either
trituration or recrystaliization. The product was redissolved in
diethylether/ethyl acetate and then anhydrous HClI in diethylether was
added. The precipitated HCI salt was collected by filtration.

20 EXAMPLE 6

3.[15-Chloro-2-[[[2-(dimethylamino)ethylamino]carbonyl]oxyl-
phenylimethyl]-5-[4-(trifluoromethyl)phenyl]-1.3.4-oxadlazoi-2(3H)-
one
25
mp 158-159°C; MS m/e 485 (M+H*, ESI).
14 NMR (DMSO-dg) & 2.80 (s, 3H), 3.17 (s, 3H), 3.39 (m, 2H), 3.60 (t,
J=6.9 Hz, 1H), 3.90 (t, J=6.3 Hz, 1H), 4.92 (d, J=15.3 Hz, 2H), 6.86 (d,
J=8.7 Hz, 0.5H), 7.20 (dd, J=8.7, 2.7 Hz, 0.5H), 7.26-7.31 (m, 1H), 7.48
30 (dd, J=8.7, 2.7 Hz, 0.5H), 7.61 (d, J=2.7 Hz, 0.5H), 7.89-8.00 (m, 4 5H),
8.13 (m, 0.5H) 9.93 (br, 0.5H), 10.15 (s, 0.5H).



~

triethylamne (110 ng, 1.1 nmol) was added. The m xture was stirred at
roomtenperature for 1 hour before it was diluted wi th dichioronethane,
washed wi tWwoiadiaat ed sodi um bi carbonate and water and thenp@figs/aiwey 15
magnesi um sul fate. After evaporation, the residue was purified by either
trituration or recrystallization. The product was redissolved in

di et hyl et her/ethyl acetate and then amf¥ydrous HCl in diethylether was
added. The precipitated HCl salt was collected by filtration. 20 EXAMPLE 6
3.115-Chl oro-2-rrr2-(di net hyl am nol et hyl am nol car bonvl | oxi)

pheny! | met hylfal fealett. for C5{HupCiffgN 4Q4°HBhenG! 48. 383H44&6a&| dPolS 2(3M one 25
mp 158-159C, M5 W 485 (M+H+, ESI) 1H NI\/R dg 8 %ﬁé 317
(s, 3H), 3.39 (m 2H), 3.60 (t, L!l)’HzC Hz4 9§ N21 3

4.92 (d, J=15.3 Hz, 2H), 6.86 (d, J=8.7 Hz, 0 5H) 7.20 (dd, J 8 7 2 7
Hz, 0.5H), 7.26-7.31 (m 1 H), 7.48 30 (dd, J=8.7, 2.7 Hz, 0.5H), 7. 61 (d,
J=2.7 Hz, 0.5H), 7.89-8.00 (m 4. BXAMP&ELZ (m O0.5H) 9.93 (br, 0.5H),

10. 15 (s, 0.51-1). WD 00/44745 -28 PCT/ US00/ 01494 Anal . calcd. for C21
H20CI F3N®dOAHCI : C, 48.38; H, 4.06; N, 10.75. Found: C, 47.31; H 4.05; N,

10. 55. EXAN%Eﬁ?Q&?r%-%-WJ%T‘dFmeth#smiqo)e%h*l]methylammolcarbon)fq-
3rr5-Chl or o- = am nol carbonyl [ - oxyl phen
- ' ovib6H( heoram B yH AL

10  mp 127-129°C; MS m/e 499 (M+H*, ESI).

1H NMR (DMSO-dg) § 2.78-2.83 (m, 6H), 2.89-3.10 (2 s, 3H), 3.27-3.39
(m, 2H), 3.59-3.90 (m, 2H), 4.99 (2 s, 2H),7.31-7.41 (m, 1H), 7.47-7.51
(m, 1H), 7.62 (m, 1H), 7.92 (d, J=8.7 Hz, 2H), 7.98 (d, J=8.7 Hz, 2H),

15 10.25 (br, 1H).

Anal. calcd. for CooHpaCIF3N4O4HCl:  C, 49.36; H, 4.33; N, 10.47.
Found: C, 47.64; H, 4.85; N, 10.16.

20 EXAMPLE 8

3.[[5-Chloro-2-[[[4-methy|piperazin-1-ylicarbon loxviphenyljmethyl]-
5-[4-(trifluoromethyl)phenyl!]-1 3.4-oxadiazol-2(3H)-one

25 mp 170-172°C (dec.); MS m/e 497 (M+H+, ESI).
1H NMR (DMSO-dg) 5 2.80 (s, 3H), 3.05-3.70 (br m, 6H), 4.06 (br, 1H),
4.33 (br, 1H), 4.98 (s, 2H), 7.26 (d, J=8.7 Hz, 1H), 7.50 (dd, J=8.7, 2.7 Hz,
1H), 7.65 (d, J=2.7 Hz, 1H), 7.92 (d, J=8.7 Hz, 2H), 7.98 (d, J=8.7 Hz,
2H), 10.92 (br, 1H).

30



10 np 127-129C, M5 me 499 (MtH*, ESI). 1 H NVR (DVMSO d6) 8 2.78-2.83 (m
6H), 2.89-3.10 (2 s, 3H), 3.27-3.39 (m 2H), 3.59-3.90 (m 2H), 4.99 (2 s,
2H) , 731 7.47-7.51 (m 1 H), 762(m 1 H.p J=8.7
He, 3”@“’{‘@'5 .7 Hz, 2H), 15 10.25 (br, 1 H. Anal. cal/&c??(’/0 or
022H22CI F3NA04HC : C 49. 36 H 4.33; N, 10.47. Found C, 47.64; H, 4.85;
N, 10:16. 20 EXAMPLE 8 3 rr5 Chloro 229-

rrrd-met hyl pi perazi n-1-yl 1car bonyl | oxyl phenyl | nrethyl - 5
r4-(trifluoronethyll phenyll-1.3.4-oxadi azol -2(3Mone 25 np 170-172C (dec.);
Ms me 497 ( I 6) 4 :(+5,,3.87DN, #0.8%-3. 70 (br m
6H), 4.06 (ﬁkﬁg{carﬁ b’%%%‘{g’p@“ 4. 98@(398525H) 761;23 (d, J=8.7 Hz, 1
H, 7.50 (dd, J=8.7, 2.7 Hz, 1 H)Foﬁn65 (¢, 47=%7HI-&]8]NH)025 92 (d, J=8.7
Hz, 2H), 7.98 (d, J=8.7 Hz, 2H), 10.92 (br, 1 H. 30 WD 00/44745 -29

PCT/ USO0/ 01494 Anal . calcd. for C22H20CI F3N4O4HCI : C, 49.55; H, 3.97; N,
10.51 Found: C, 47.93; H, 4.18; XAMPIE FXAWPLE 9 5 3
rr5-Chloro-2-rrr2-(nornholino)eth bonyl | oxyl ahenyl |

methyl | -%r4-(trifluoronethyllphenyll-1.3.4-oxadi azoi -2(3M one np 143-144C,
M5 W 527 ( MrHt, ESI) _(br,

2H), 3. 78 (br3- hl

methvll-5-[4-(triflucromethyl)phenyl]-1,3.4-oxadiazol-2(3H)-one

mp 143-144°C; MS m/e 527 (M+H*, ESI).

10
1H NMR (CDClg) & 2.54 (br, 6H), 3.38 (br, 2H),3.78 (br, 4H), 4.91 (s,
2H), 7.27-7.38 (m, 2H), 7.44 (d, J=2.4 Hz, 1H), 7.72 (d, J=8.4 Hz, 2H),
7.94 (d, J=8.4 Hz, 2H).

15  Anal. caled. for CagHoaCIF3N4Os:  C, 52.43; H, 4.21; N, 10.63.
Found: C,52.16; H, 4.25; N, 10.55.



2H), 7.27-7.38 (m 2H), 7.44 (d, J=2.4 Hz,
7.94 (d, J=8.4 Hz, 2H). 15 Anal. calcd. for
4.21; N, ound: C, 52.16; H, 4.25;
is clai rrey;bﬁé“l\“{orrpound of the formula I
a hydrogen, Cl-4 alkyl, -CR3RACO2H, -(CH2)2
alkyl; or Rl and R2 taken together wit®0the
are attached, is a heterocyclic ring selec
pi perazine, piperidine, thionorpholine and
met hyl ; R4 1whay @& éigigded: or substituted or u
whi ch the substituent is selected fromthe
am no, nethylthio, carboxyl, carboxan de,
hydr oxyphenyl; an i ndep
or R5 and RB# tdﬁgﬁﬁF§§§9ﬁgFﬁ§fﬁﬁﬁ[ e nitr
attached, is a heterocyclic ring selected f
pi perazi ne, piperidine, thip rphol i ne and
phar maceutical |y acceptabl e’ sol vat e

L

1 H, 7.72 (d, J=8.4 Hz, 2H),
C23H22CI F3N405: C, 52.43; H,

N, 10.55. WO 00/ éﬁ& What
5 PCT/USOO/Ol49£4ﬁ‘ergP§84R1 i's
-NR5R6; R2 is hydrogen, Cl-4
10 nitrogen atomto which they

ted from pi perazi ne, N nethyl
nor pholine; R3 is hydrogen or
nsubstituted ClL.4 alkyl in 15
group consisting of hydroxy,
guani di no, phenyl and
endent|y hydrogen, Cl.4 al kyl;
ogen atomto which they are 20
rom pi perazi ne, N nethyl

nor phol i ne; or a nontoxic

t her eof .

oJ\»(“'

wherein

=4

R! s a hydrogen, Cy.4 alkyl, -CRR4CO,H, -(CHy),-NRSRS;

R2 is hydrogen, Cq.4 alkyl; or R1

and R2 taken together with the

10 nitrogen atom to which they are attached, is a heterocyclic

ring selected from piperazine,

N-methyl piperazine,

piperidine, thiomorpholine and morpholine;

R3 is hydrogen or methyl;
R4 is hydrogen; or substituted or

unsubstituted C4.4 alkyl in

15 which the substituent is selected from the group consisting

of hydroxy, amino, methylthio

, carboxyl, carboxamide,

guanidino, phenyl! and hydroxyphenyl; and

R5and R  each are independently hydrogen, C4.4 alkyl; or RS and RS,

taken together with the nitrogen atom to which they are
20 attached, is a heterocyclic ring selected from piperazine, N-

methyl piperazine, piperidine,
morpholine;

thiomorpholine and

or a nontoxic pharmaceutically acceptable salt or solvate thereof.

25



25 WD 00/ 44745 -31 PCT/ USO0/ 01494 2. The conpound of claim1 wherein Rl
I s- CHBRACO2H or a nontoxic pharmaceutically acceptable salt or solvate
thereof. 3yolhgsgempound of claim2 wherein R3 is hydrogen ghghu&hohog
substituted or unsubstituted Cl1.4 alkyl in which the substituent |/s
fromthe group consisting of hydroxy, am no, carboxyl and
carboxam de or a nontoxic pharnmaceut F&al-ly acceptable salt or solvate

sel ected

t her eof .

4.

The conpound of claim1 wherein RL is -(CH2)2NR5R6 or a 10

nont oxi ¢ pharnmaceutically acceptable salt or solvate thereof. 5. The
conpound of @l ai Mrfe\WBRRAIURCSF chilt FAhafein R1ISOMARAOOIH ohidiopgsiic or et hy |
or a nontoxic pharmaceutically acceptable salt or solvate thereof. 15 6.
The conpound pafirmaceuticallysateeptatie fsalhor sblvater thepeafonsi sti ng of :
N-[[4-chloro-2-[[5-[4-(trifluoronethyl)phenyl]-2,3-di hydro-2-oxo-1, 3, 4-

&

oxadi azol - 3-yl ] et hyl ] phenoxy] car bonyl | aspartic acid; 20
N-[[4-chloro
oxadi azol - 3-

e

N-[ [ 4- chl gr o-s@bstitbteldor(Unsubbtitatean®y.alkypimewlich 12 Substityeimtds Belestedl, 3, 4- 25
oxadi azol - 3-yl ] met hyl ] phenoxy] car bonyl ] gl utam ¢ aci d; )
N-[ [ 4- chl or of@nj fre-gréup tconsisting ofreydroky, @ning] ¢arkogyl @inehearboxanide-or, 3, 4-

-3 AR L BERS2 XS BOAEsh BFsoNReRedheS PCTI USO0] 01494

oxadi azol

-32

10

15

20

25

4, The compound of claim 1 wherein R is -(CHp)oNR5RS or a

nontoxic pharmaceutically acceptable salt or soivate thereof.

5.  The compound of claim 4 wherein RS and RS are independently
hydrogen or methyl or a nontoxic pharmaceutically acceptable salt or
solvate thereof.

6. The compound of claim 1 selected from the group consisting of:

N-[[4-chloro-2-{[5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-2-0x0-1,3,4-
oxadiazol-3-yljmethyl]phenoxyjcarbonyl]aspartic acid;

N-[[4-chloro-2-[[5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-2-oxo-1,3,4-
oxadiazol-3-yl]methyilphenoxy]carbonyi]alanine;

N-[[4-chloro-2-{[5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-2-oxo-1 3,4~
oxadiazol-3-yl]methyl]phenoxy]carbonyllglutamic acid;

N-[[4-chIoro-2-[[5-[4-(triﬂuoromethyl)phenyl]-2,3-dihydro-2-oxo-1 '3,4-
oxadiazol-3-ylJmethyl]phenoxylcarbonyl]leucine;



3-[[5-chloro-2-]

phenyl ] nmet hyl ] -5-]
3-[[5- chl sv@owadrhd
oxy] phenyl ] met hyl ]

one;

[[ 2- (di met hyl am no) et hyl am no] car bonyl ] oxy] -
-[4-(trifluoronethyl) phenyl-1, 3, 4-oxadi azol - 2( 3H) - one;
[2-(d inmethylam no) ethyl] nethyl am no] egriassesolaod

-5-[4-(trifluoronethyl)phenyl]-1, 3, 4-oxadi azol - 2(3M -

3-[[5-chloro-2-[[[ 4-net hyl pi perazi n-1- Fﬁ]carbonyl]oxy]phenyl]nethyl] 5-[ 4-
(trifluoronethyl)phenyl]-1, 3, 4-oxadi azol -2(3H)-one; and 10
3-[[5-chloro-2-[[[2-(norpholino)ethyl am no] car bonyl hoxy] phenyl ] me

[4-(trifluor
conposi tion
| ar ge conduc
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ein said disorder is ischema, stroke, convul sions,
tabl e bowel syndrone, nigraine, traumatic brain inju

ST YROrS T R gpicRRaz - NIRetork NORIPRERYIF ot S14-
(trlfluoromethyl)phenyl] -1,3,4-oxadiazol-2(3H)-one; and

3-[[5-chloro-2-[[[2-(morpholino)ethylamino]carbonyl]oxylphenyllmethyl}-5-
[4-(trifluoromethyl)phenyl]-1,3,4-0xadiazol-2(3H)-one.

7. A pharmaceutical composition for the treatment of disorders
responsive to openers of the large conductance calcium-activated
potassium channels comprising a therapeutically effective amount of a
compound as defined in claim 1 in association with a pharmaceutically
acceptable carrier or diluent.

8. A method for the treatment of disorders responsive to opening of
the large conductance calcium-activated potassium channels in a
mammal in need thereof, which comprises administering to said mammal
a therapeutically effective amount of a compound as defined in ciaim 1.

9. The method of claim 8 wherein said disorder is ischemia, stroke,
convulsions, epilepsy, asthma, irritable bowel syndrome, migraine,
traumatic brain injury, spinal cord injury, sexual dysfunction and urinary
incontinence.

10. The method of claim 9 wherein the disorder is stroke.

epi | epsy,
ry, spinal
The



