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present invention is directed to novel derivatives of a 1,3, 4-

oxadi azol - 2(3H) - one conmpound which is a nodul ator of the |arge-

conduct ance cal cium activated potassi um (BK) channels and, therefore,
useful in the protection of neuronal
dysfunction of cellular nenbrane polarization and conductance. The 15

pr esent

substituted oxadi azol one derivatives and to pharnmaceuti cal

t her eof .

I nvention al so provides a nethod of treatnment with the novel
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conpositions

In the past decade,

t herapeutic approaches for the mnim zation of stroke-related 25
brai n damage have been pursued includi ng inhibitors of AMPA/ kai nat e,
met hyl - D-aspartate (NVDA) and adenosi ne reuptake inhibitors. It is the
obj ect of the present invention to provide novel conpounds that wl|
modul at e potassi um channel s, plgmr(jg:%g*“wemgpnduct ance cal ci um
activated potassium (BK) channels I'C € useful in reducing 30
damage during ischem c conditions of a stroke episode.
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The present invention is directed to novel 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
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.

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
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 calcium-
activated potassium (BK) channels which will be useful in reducing
neuronal damage during ischemic conditions of a stroke episode.

N-



-2 - Pot assi um channel s play a key role in regulation of cell

menbr ane otential and nodul ation of cell excitabilitypcPaisageoouem
channel s ¥®9 8510 { hensel ves regul ated Ry voltage, cell netabolism calcium
i on and receptor nedi ated processé$.” [Cook, N. S., Trends in Pharnacol.

5 Sciences, 9, pp. 21-28 (1988); and Quast, U and Cook, N.S., Trends in
Phar macol . SCI ences, 10 , pp. 431-435 (1989)]. Cal ci um act i vat ed
pot assi um ( KCa) cﬁatassﬁwn@#BnaeM play adkeyr wig iroreguiatiomeierll memanghar e

Koa o hateaal 280 FaethiRloriSt Pt SRRy PPy et R A pot ent i al
and 10 - phosiydiged iguifed d(}w&ﬁa;gescen ridtabbiihnebliumgtiahd conduct ances

in. syme ca channels are divided into three
subcl asses: receptbrmegdiated pratesses. [0k, N.85drpads imPharmagelt e conductance

ot o5 Selecien; Baibh ool hed: 314 st Brand GRICN.G) BRAESITTVR: o0
pot assi um 15Pngaﬁlf%r Fgcsc_ag@gglﬁ@ QPﬁD&ssr(H @%:Bﬁi@é&n@%ds i ncl udi ng

neur ons, rlous types snoot h muscl e cells.

[ Si nger, J. potaasuﬂm (Keavehannels are/a, dnwrsag;;oapmfmn channglg thaishags - 111
(1987); Bar6, |., and Escande, Pfl ugers Archi 414 (Suppl .

pp. S168- S17@ qm@ﬁncam lntracemn%@alcmm &nSaﬁOF aCBYlt\G ﬁ%%uaﬁﬁ\ﬁ'HO
227-233 (1984% Pot assi um i a dom na t role |n
control ling © énf’@‘§tl$rﬁ§9l’|at"3‘d byriswiscshalap fea N mem aPBRORINA 6 e cel | s

and i 1. T3bN ABEBAok o, (on thé BASEINER R NEbIFARNBPBnd REarEesalu | Tbr T um

potenti al een s openi ng of

pot assi um C h %gﬁﬂhétrﬁﬁl K %oldii%nS €Kk, %ﬁanﬁ@l@tﬁrérlﬁvlﬂéa Yol thted SWBdlaSsdshe

equi |'i bri um pdtassi um menbr ane potential (Ek), resulting in

hyper pol ar i Zdanmdn‘dUctameeGBK) X GBOIpS I}htSrmedlate cofﬁdactdsce BOPB0 p8rol .
Sci ences, 9, pp., 21-28 (198 ol arized cel show a reduced
response to [eraheondys) a'@%ﬁrﬁéﬂigg Tatanﬂsrfsremomﬂmen a unit o K channel s

depol ar1 zat | SHPGHEH hdiRichold) | 8Rie;B0Rduahes Balciflaqidtedbtadfhirt °, |1 |
bl ocki ng 16ama(@K) ghahhels are preewtfm rmamebkcdayhde icptis molu@mg meurons,

cardiac cells and various types of smooth muscle celis. [Singer, J. J. and

Walsh, J. V., Pfligers Archiv., 408, pp. 98-111 (1987); Bar$, 1., and

Escande, D., Pflugers 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 restihg_ :
membrane potential in most excitable cells and in maintaining the

transmembrane voltage near the K+ equilibrium potential (Ey) 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 actto limit depolarization and calcium entry and may be particularly

effective in blocking damaging stimuli. Therefore cell hyperpolarization



3 - via opening of BK channels may result in protection of neuronal
cells wosesssigcheni ¢ condi ti ons. The rol e ofP%P%@P%
channel s in the operation of the snooth-3- nmuscle of the human urinary

bl adder is discussed by S. Trivedi, et al. in Bi ochem cal and

Bi ophysi cal Research Comruni cations, (1995), 213 No. 2, pp. 404-4009.

A B o X BB BE A AR RN ek BB et ofafeit0 oneni

sat i va- commoiyriir $sdiimieeonditideet i fied as a BK channel opener using a
i pid bi-layer technique [International Patent application - VWO
93/ 08800, published May 13, 1993]. The fl avanoid, Phloretin has been

e Lo o ect T agRE S BebbeE PRV AR SO L0 2

[ Koh, D-S5, ahusgtle of"tﬁémﬁfarﬁﬂﬁﬁargeﬁlédder%i’dlsmse&@XrS?ﬁn\iékﬂgél_t)_i[ in
usS. 3,971, 803 |ssued to S. Rose ger and K. Schwar zenbach on July

27, 1976, rell3ios 3] @nAIBophyS aeareh(Gommmmications, (1995), 213,
[err] e| n 1 is al kyI cycl oal kyl or aralkyl; 25 R2 is
hydr ogen or ﬂh 4% ‘}Osdqhydrogen or Cl4 al kyl; Y and Z are

| ndependently O or S

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, 19983]. 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
/ »
AR—cl | (i)
y—Cc=2 Rs R
i da

wherein _

Ry is alkyl, cycloalky! or aralkyl;
25 Rgpis hydrogen or Ry;

Rj3 is hydrogen or C4.4 alkyl;

Y and Z are independently O or S;



-4 - R4 is either (1), if nmel, C18 al kylene, [err] (Qis Oor S, X
and y arevwg whose sumis 2 to 4), phenyl ene, di pheny RGRUSHI/OPHP ]

or (2) if yl ene, al kyl ene et her_4 al kyl ene thi oet her, diphenyl en€,

or 5 napthal ene. The conpounds are antioxidants for organic polyners.”

EPO 0-533276- A1 published on March 24, 1993, shows corrpounds of Fornmul a

oo ana ¢nBupieF (88 5 BT P HBR , Boouns
T Aznei m EORSCRe 'me‘gd.%%weﬁﬁﬁe#é to 4%5“9%5’*\753'%%8 R rat i on and
study of conpounds of Formula (iii):

' N— N— CH, OH.

‘ group;
Y—C=Z Ry R

naphthalene ora —c,

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 Formula {ii):

R
P~ N c‘c': i

N=—C_ (i)
~a

-
(o

wherein one of P or Q is an ortho-substituted phenyl group and the other

a substituted benzyl. The Formula (ii) compounds are miticides and
insecticides.
15

A.E.Wilder Smith disclosed in Arzneim. Forsch. (1967) §7, No.17,
pp. 768-772, the preparation and study of compounds of Formula (jii):

OH

Hz»—@ ?,o\ =0 N
! _@ (iif)

N——N— CHZ

20

wherein X is H or Cl and nis 1 or 2. The compounds have tuberculostatic
properties. Formula (iil) compounds do not encompass substitution para
to the hydroxyl group.



wherein Xis Hor d and nis 1 or 2. The conpounds have tubercul ostatic
properti eswd$digsod (iii) conpounds do not enconpass substit RETHRIYUPE

to the hydroxyl group. -5- 5- ~
J. L. Romine, et al. in International Patent Application WO 98/ 04135,
publ i shed February 5, 1998, describe a series of diphenyl het er ocycl es

of the Fornula (iv): Wherei n. Het o et.er clic noiety

sel ected from int ef- bt Rgmine, %Hl‘%‘?&‘%@aﬁ ?ﬁge@d%fﬁjﬁﬁgéxare useful " as
modul at ors  of ?déﬁ? U {He/akBfed oF dfptien

channel s and t dg%sdt/g??%ﬁ ul(slgﬁér’rd;FgPl al %?btgeeg%ﬁpar ation of F@e g]orrpounds
of the presenhetemeyu}esofﬂ'fe Formulddivkri bed therein wherein Het is

1, 3, 4- oxadi azol -2(3H)-one, m= 1 and n =0, Rcis chloro, Rdis
trifluoronethyl and Ra = Rb = Re i s hydrogen. None of these
references teach or sugggst the novel conpounds of 15 the present

i nventi on. SUM\AARL& | NVENTI ON 20
The present invention geoyi de \ 1, 3, 4-(iy
- - (/ dos-gageL Her i )

oxadi azol one havi ng the ge
5 R’

wherein Het is a heterocyclic moiety selected from inter alia,
oxadiazolone. The compounds are useful as modulators of the large
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, R is trifluoromethyl and Ra = Rb = Re is hydrogen.

_ None of these references teach or suggest the novel compounds of
15 the present invention.

SUMMARY OF THE INVENTION

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

Fa
N\ N

B—D—R



6 - wherein A, B, D and R are as defined bel ow, or a nontoxic

phar maceut é’?@ L ﬁgcept abl e salt or solvate thereof. The prepentsss/ 00910

i nvention. 3 % i des pharnmaceutical c ositions conprising said -
derivatives and to the method of treatmemt of disorders sensitive to 5-
pot assi um channel opening activity such as ischema, stroke, convulsions,
epil epsy, asthma, irritable bowel syndrone, migraine, traumatic brain

i nj ury, spi nalwherein AnBubyandB.araiasiefineshialow, obadontaXiar y i ncont i nence.

present | nvenBIMBEO G FbsbiabEpabbr Poliatd ot e prgmgny T

hydr oxyphenyl )ifwéntidnl algo [p%\éuaés phamhaceitioxl dd}heayhbns’t comptisingéhigzol - 2( 3H

one-which is a potent opener of the |arge conductance, .cal ciumactivated 15
K+- channel s ( Bleryativesendiethe mtfm/ef tre@tmexﬁmfxﬂwrdaxsesansein@etner al
For mul a s a_direct

- OH2O 5 potas%urznocha\’\r'pq%i8iaglaipgea@givi%ﬁ|d§b§s bg&hsg?{a, stroke, con%l%xdon%f i s
-(CH2) n- or - GEgilebsliCGEthina, irritable bowel syndrome, migraine, traumatic brain

injury, spinal cord injury, sexual dysfunction, and urinary incontinence.

10 DETAILED DESCRIPTION OF THE INVENTION

The present invention provides novel derivatives of 3-{(5-chloro-2-
hydroxyphenyl)methyl]-5-[4-(trifluoromethyl)phenyl]-1,3,4-oxadiazol-2(3 H)-
one which is a potent opener of the large conductance, calcium-activated

15  K*-channels (BK channel) and the novel derivatives have the general
Formula

F
| 0>=()
N\
0
o-A)l\B— D—~R
20 wherein
A is a direct bond or -CH,0-;
B is a direct bond or oxygen;
D is -(CHo),- or -<CHLHOHCH,-;
n is an integer from 1 to 4;
® O] ©
25 R is —NR'R2 or —NR'R2R3X in which X is a counter anion;

and



n Is an integer from1l to 4; 25 R is-NR[errcerZ or
-NR[ er r ] Rag8Xomgstwhi ch X i s a counter anion; PCT/US9R/q0910
7 - -

R1, Rz, and R3 each-are i ndependently hydrogen or _
Cllerr]4 alkyl; or a nontoxic pharmaceutically acceptable salt or
sol vate thereof. 5 The present invention also provides a nethod
for the treatﬁrﬂéaof or protection fromdisorders which are nedi at ed
by openi ng of 1 arge conduct ance cal cium activated K+ channels (BK

Lo satd mammdhdRe T gachafk PABRRhUSR S B STPAAGES CoMOundor
Formula | or QRBBM&%H&WMEE&@FH&{&%M SHRCHHEGNRIE théddoft her eof .
S 0 ornul’a |

Preferably, the compoun are useful in the treatnent of
i schem a, stroke, epilepsy, convul sions, asthma, irritable bowel

syndrone, Jrigraine,, traunatic brain i,nj ur i,nal ..cqrd .injyry, sexual
dgsf unct i oh, ganl:l uThﬁ&F%sqmé%\fﬁnthrﬁ!@ Hfﬂ’l‘désua){%?tﬁgb?ﬁﬁ %ﬁﬁ%‘béﬁﬁg iti v)éut 0
BK ch I ' ' Vo : ; ¢ | kyl "

heed horei n- sopRtedbritbiditmelowhicn are mediatdd By bBEAIdcRtAblakeR v 1 o5

neans st rai ghgodudtands badivph-activatel K+ channels (BREhansslspih avidiimalet hyl ,
propyl, isopropyl, butyl. Preferably, these groups contain froml to 2

carbon at ons. infweed thereof, whichreempses agmirnjstesingdo saig masyoal 8al | y

acceptable s y . : [ Lon" ' [ cl ai s
IS intended f{(g\telr%@%&cguy ef'egﬁ\lg%%ﬁl&”@?&@?&°mﬁg‘?f@ﬂ‘@a gﬁg ag&fh%‘(‘ ani ons
Wi th i norggni ?h&ﬁda@élﬁibﬁil acceptabldl §kit thevedfalPreferablysthy édmpounds @f and/ or
sui tabl e counter anions of an 25 acid are intended to include inorganic

aci d salts suEpmaslahanedisefdrin dhe treatmentrafdscheniai sisokenapilepsyi de, sul fate,

o1 ah aci oughATsiopE apBi, Hifille bowel syndgie, Hioind o el B, 7 "
ascor bate, | aﬁtj@@@sphﬁﬂﬁél@iiﬁiur}/, sexuallBysTanston, aadairharpthdontineats anai ch

have been used to formsalts of 30 basic am nes and quaternary am nes.
other disorders sensitive to BK channel activating activity.

15
The term “C4.4 alkyl" as used herein and in the claims (unless the
context indicates otherwise) means straight or branched chain alkyl
groups such as methyl, ethyl, propyl, isopropyl, butyl. Preferably, these
groups contain from 1 to 2 carbon atoms.
20

The term "a nontoxic pharmaceutically acceptable salt" and

“counter anion” as used herein and in the claims is intended to include
nontoxic acid addition salts and counter anions with inorganic and organic
acids. Suitable salts with an acid and/or suitable counter anions of an

25 acid are intended to include inorganic acid salts such as hydrochloride,
hydrobromide, hydroiodide, sulfate, phosphate, and the like, and organic
acid salts and/or counter anions of an acid such as formate,. acetate,
maleate, citrate, succinate, ascorbate, lactate, fumarate,
methanesulfonate and tartrate which have been used to form salts of

30 basic amines and quaternary amines.



- 8- As the conpounds of the present invention may possess an
asymetric W%Q atom the present invention is intended tcggdmgsseestohe
racemate a¥ Y5 the individual enant 'bometri c forns of the conpounds -
of Formula 1 as described herein and in"fhe clains, e.g., the (D), (L)-and
5 (DL) forms of norcarnitine and carnitine. General ly,

phar maceutically acceptable salts of the invention are t hose in which
the counter ani on dsdbemrompundsidithe psesent inveationynaypessess’an toxicity or

o 100 Lk b B BT G AR o,
formul ati ons, réélé‘fﬁa%saﬂbbﬂ%'th OYr%deid()iFg{Kt SarltioHi&tRE $6¥ntd b¥the comllaounds ,

conpressibility wth respect t formation and conpatibility with
ot her i nof Edrmaulas! as désaribiedrharbin andin theadaimsy e, thee(D)i ) and

phar maceut | cal urposes. .The salts.are routinely made by adm xture of
a Formul a é 1§DL):WB&Rfd‘QKP?W'tﬂ?ear§gF%rﬂtW'aci d, preferably by contact in
sol ution enpl oyi ng an excess of conmmonly used inert solvents such as
wat er , et her, di oxane, nethyl ene chloride, isopropanol, nethanol,

et hanol , et hyl Gemeraly, phamhaaeeticallytacckptablie sgltsraf/thel invettiomare by

nmet at hesi s or .trea nt wth an i gon exchange, resi.n .und conditions in
whi ch the 20 1888 Bprhhdne GRUBIer 27N d0es Mot eoriaBuE HeuNEANHE Sr mul a1
is replaced byayici | ; | d &00S Wayal eparati on
of the desi re§0x101ty o?g@%‘:ﬁgéstslu ﬁéﬂan‘l'gsiﬁlI g'ﬁ %f gg%@?a't“@ﬁ?r’?r%@%%%% en or
extract i orl0i nthave physicahproperties whiohl make thémonoxer desitable forn on an i on
exchange resin, 25 rtai n _compounds .of fh esent invention

ol uting ¢ e Phamiagautical formRuieiis, sGeRas Sty alack F hEREBCoRaxi o as
sol vated for | ' dm&g B

di hydr at e, hgsn%;om%rre g%igﬂwmtﬁqteﬁ ﬁégét%éprfg? ?‘gﬁﬁ?ﬁ’ gt% e an @ﬁ%ﬁ@k‘ghe%he
products may dngredients stithawkish the substante may be lused darsplarntaceuticalduct s may
nerely retain adventit or ate plus sone

ndventi {1 ous JutvEREs: THS SalE ALE putinely méﬂ%&é’?ﬁ%@’rsfpfgﬁé%‘ﬁ&i'l led in the
art that s vaddfpbiidwitAfse 88lected &6, preferably by contact in solution

employing an excess of commonly used inert solvents such as water,

ether, dioxane, methyléne chloride, isopropanol, methanol, ethanol, ethyl

acetate and acetonitrile. They may also be made by metathesis or

treatment with an ion exchange resin under conditions in which the

20 appropriate ion of a salt of the substance of the Formula | is replaced by

another ion under conditions which allow for separation of the desired

species such as by precipitation from solution or extraction into a solvent,

or elution from or retention on an ion exchange resin.

25 Certain compounds of the present invention including the
pharmaceutically acceptable salts thereof can exist as solvated forms
including hydrated forms such as monohydrate, dihydrate, hemihydrate,
trihydrate, tetrahydrate and the like. The products may be true solvates,
while in other cases, the products may merely retain adventitious solvent

30 orbe a mixture of solvate plus some adventitious solvent. It should be
appreciated by those skilled in the art that solvated forms are equivalent



9- to unsolvated forns and are intended to be enconpassed within the

scope of t prsset i nvention. I n the nmet hod OPCT/HEY0RKHENt
i nvention; the term"therapeutically 5 egfective anount” nmeans the total~
anount of each active conponent of the conposition that is sufficient
te show a neani ngful patient benefit, i.e. heal i ng of acute

conditions characterized by openers.of large C n

cal ciumactiv ?EHSR{VaiﬁfﬂTéTssg%q ar%tfﬁﬁ'aé% ?q]b{a}?@clpmop%%gﬁa%lwn 8y | ng of
such condi ti orgop¥Vid Inapipbdett iferition, Ndi vi dual active 10 ingredient,
adm ni stered al oﬁe, the'termrefers to that ingredi ent al one. When

applied to a conbination, the termrefers to conbi ned anounts of t he
active ingredients that result .in the therapeutic, effect., whether

adni ni stered in coﬁﬂnﬁﬁtm% Pds%frtﬂ_ﬁlﬂr9s%? _'@Y‘%ﬁf?"h&'@%&ﬁ'@.thﬂ?g%'%%y “treat,
treating, breqjfmile ffoditehddHsing Bl dnotiteordarhBotivBadmpuriart itk i ng or
15 aneliorating diseases, tissuo damage and/or synptons assoclated wth

dysfuncti on oftheaompasitiorethat s sufficientita showna areaningfutipatisrddenefit, i.e.,

5| ?E?EEFLr o- Heia ohdtn onHisBRs RRAceqiatzed bV openereerigSneny | ?fﬁ 3,4
the torm pr ool CHEHTGR Ay AT FOE 6 St B IGrpEee BTt B onver t o

after adm ni sthedlingoftsaiih dohditishs2CWHen @bspl&d ttdreinviduailotivey, it refers
to derivatives of 1,3, 4-oxadi azol -2(3M -one conpounds whi ch may be

active 10 dringeedient; administeredaioneghpitermafreiatsiéo thatingmdiandienes of t he

ol case B APHERo bEmoTREY o8 o A Y Bef Htung 8 los”
serve as therulivedagradidsts tBalweduRliy #esitharapdatideffect! whetiedrd t he parent
drug per se, and thus, the water-sol uble prodrugs of the present

i nvention ar e administgred it eembinationd seviali ernsimiltageously. Jhetermgr'trgat, 30
In still anot S, L i d et .
treatment of ooBararaaien et pEHeRan R e PR s Bt ing oo
' 15 ameliorating diseases, tissuc damage and/or symptoms associated with
dysfunction of cellular membrane polarization and conductance.

In another aspect, this invention provides water-soluble prodrugs of
3-[(5-chloro-2-hydroxyphenyl)methyi]-5-[4-(trifluoromethyl)phenyl]-1,3,4-
20 oxadiazol-2(3H)-one which is described in WO 98/04135. As used herein
the term prodrug denotes a derivative of an active drug which is converted
after administration back to the active drug. More particularly, it refers to
derivatives of 1,3,4-oxadiazol-2(3H)-one compounds which may be active
drugs and/or which are capable of undergoing hydrolysis of the ester or
25 methyleneoxy ester moiety or cleavage of the ester so as to release
active free drug. The physiologically hydrolyzable groups serve as
prodrugs by being hydrolyzed in the body to yield the parent drug per se,
and thus, the water-soluble prodrugs of the present invention are
preferred for administration of the parent drug.
30
In stilf another aspect, this invention provides a method for the
treatment of or protection from disorders which are mediated by opening



- 10- of the | arge conductance cal ciumactivated K+ channels (BK

channel s) !E 85%{’a mammal i n need thereof, which conprises @¢usesshEneng to

sai d . t herapeutically eff egt|' ve amount of a conpound of Fornrula
| or a nontoxi c pharmaceutically acceptable salt, solvate or hydrate
thereof. 5 Preferably,the conpounds of Formula |I are useful in the

treat nent of. I schem a, stroke, convul sions, epileps ast hma,

irritabl e boetthelange corductance calpiumrastivated Katchanpels K ahanelskisi nal

cord injury, urinary, incontjnencge ,, and.sexugl .dysfunction,in both nen
(erectile dyﬁmﬁ&méd!" neg tb??fr?&i which compgiges g m’%’g%{@g R581d ¢ us, spi nal
cord injury, tadheal B id n.gawgg%c% aRpURE B8P 8 HcfnSduirY 8O0 fulaMorO! her

cause) and worren by i nprg flowto the genitalia, especially
t he corpus caeonmtozicrphaumdcettieally acceptablersddly solvate ot hydrate tiitechannel

activating acgtivyity. st preferably, th C oynds of Fo la | are
useful in th?rﬁ¥%’§g%%be ?R’EE@P%@? 8% ¥ormu% 'ﬁﬁéﬁﬁ%&@ﬂﬁﬁﬁ&%@en{gy _ I n
still yet an as b /Sl i r M} ; '

compos, £1 ons S amiE: Bibke, dM RIS BrlIBsp SRS FRAITRENE shRtrome,

conbi nat i on wnighaiaeptraumatie biraindhjuaylj spiraitcord amjurng rurimarylincoatinence 20

The conpounds of For nul | nmay, be prepared varj ou rocedures such
as those ill M%Mﬁ&%@nﬁt@& in he&%&nﬂ%%&ﬁ? ﬁyﬁt,l@caon, foﬁggém Schenes
and variatio : | ' t e illed in the
art. The var @tﬁﬁgé‘ggétﬁ\g}b%%%%gag? o@c/)Ir é\rélcmr:r%{;p{6 &atecgtgmt ageously be
pr epar ed 10r orpsyichogenic\etiolbgygorsars biver eaaseFandwamen bgSmpndwving bicod t sel f

prepared by the geperal procedure described in WO 98/ 04135 and in
Exanpl e | ancfp%gﬂt g?fl’ié‘@t aFpesigl Xri'lee??'i’“si%"?ﬁépsum' andeigis 11 ustrated

In Reaction S§86ffts sehéitive to BK channel activating activity. Most preferably, the
compounds of Formula | are useful in the treatment of cerebral
ischemia/stroke.

15
In still yet another aspect, this invention provides pharmaceutical
compositions comprising at least one compound of Formula | in
combination with a pharmaceutical adjuvant, carrier or diluent.
20 The compounds of Formula | may be prepared by various

procedures such as those illustrated herein in the examples, in the

Reaction Schemes and variations thereof which would be evident to those

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

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

WO 988/04135 and in Example | and used as the starting material in the

methods illustrated in Reaction Schemes 1 to 5.



REACTI ON SCHEME 1 [err] 5

The prepar%is,g,lg £ 1,3, 4-oxadi azol - 2- (3H) - one derivatives of PCT/US99/00910
Formula V 1s’i ?ustrat ed in Reaction Schegpre 1. The conpound of

Formula Il is treated with phosgene and a catal ytic amount of a phase ~
transfer reagent such as benzyltriphenyl phosphoni um chloride in toluene
10 and heated_ in_a _sealed tube to provide the chlorofornmate of Fornmula |1
which is therﬂiﬁ.@l@blm%ppropri ately substituted N, N

di al kyl am noal cohol in an inert organic solvent such as nethyl ene chloride
to produce the carbonate conmpounds of Fornula IV. Wen it is desired to
prepare the cmopourds of Formula V, the arfif pound of Fornula IV

-

15 is quaternar dl with a nmethyl ati ng agent h as net hyl
met hanesul f onat e g#pradaice the quaternary a gz _Aprnmula V by
standard procedures welll -ye&a@wn to those skilled inlth ot.
N~ COCl,, cat. BnPhsP* CI° N~ HO(CH)oNR'R?
c > o .
toluens, 110-120°C Ji§ CH,Cly 0"Clort
OH sealed tube o i
t i
F;C F3C
Ney —_— N
ether, 1t e
c c o MeSO;
j\ NR'R? 1203
07 NoTN oJ\ A~_NR'RA
v v

The preparation of 1,3,4-oxadiazol-2-(3H)-one derivatives of

Formula V is illustrated in Reaction Scheme 1. The compound of
Formula ll is treated with phosgene and a catalytic amount of a phase
transfer reagent such as benzyltripheny! phosphonium chioride in toluene

10 and heated in a sealed tube to provide the chloroformate of Formula il
which is then treated with an appropriately substituted N,N-
dialkylaminoalcohol in an inert organic solvent such as methylene chloride
to produce the carbonate compounds of Formula IV. When it is desired to
prepare the compounds of Formula V, the amino compound of Formula IV

15 is quaternarized with a methylating agent such as methyl
methanesulfonate to produce the quatemary amine of Formula V by
standard procedures well-known to those skilled in the art.



-12- REACTI ON SHEME 2 [err] 5

When it

I s desired to(#gépare conpounds of Formula VIII wherein n pcrivsodome 4,

t he conpo
hydride and then acylated with the desi

ormula Il is deprotona%gd with a base such as
d N, N-di al kyl am no aci d

sodi um

chloride to produce the ester of Fornula VII which is advantageously 10
quaternarized with an al kyl ati ng agent such as nethyl nethanesul fonate

to afford t hBRE ] MEighe of Formula VIII.

Fa F3

1. NaH, ether Q

o
Nw
)]\m,NH‘R"’ sHCl C
. j\m/NR‘RZ
o n

Vla-c
Vil a-c
F3

Viil a-c

When it is desired to prepare compounds of Formula VIil wherein n
is 1 to 4, the compound of Formula Il is deprotonated with a base such as
sodium hydride and then acylated with the desired N,N-dialkylamino acid
chloride to produce the ester of Formula VIl which is advantageously

10  quatemarized with an alkylating agent such as methyl methanesulfonate
to afford the quatemary amine of Formula Viil. |



-13- REACTI ON SCHEME 3 [err] 5

The prepangiosrigsed conpounds of the Fornmula XiI is illustratPed/§§99/00910
Reaction -Schene 3 wherein R, R2, R3 ar_lqgr], are as defined herein. The -
conpound of Forrmula Il is deprotonated wth a base such as sodi um -
hydri de and then al kylated with chl oronethyl nethyl sulfide to provide the

REACTION SCHEME

FsC Fac\Q’/
\Q’r%,:o NaH, HMPA N 'L > °
CI/\S/ c

N~y
OH ' o g
i 1X
Fa
\Qﬁm
N~ NR'R?
SO,Clp HO N
e ——————— c
CH,Clz Cs2C03, acetone
o o
X

Fa : Fa
h 3
| O% 0 MeSO3R® | % (o} :
N N N
) EtQAc @
cl c MeSO,
ACL_{NR’Rz JR{?R"RZRS
o / >
Xl

n

X

The preparation of compounds of the Formula Xll is illustrated in
Reaction Scheme 3 wherein R?, R2, R3 and n are as defined herein. The
compound of Formula |l is deprotonated with a base such as sodium
hydride and then élkylated with chloromethyl methyl sulfide to provide the
10 thiomethyimethyl ether of Formula IX. Treatment of the compound of
Formuia {X with a chlorinating agent such as sulfuryl chloride yields the
chloromethyl ether of Formula X which is then treated with the desired



10 thiomethyl nethyl ether of Fornmula I X Treatnent of the conpound of
Formula I X Wt hﬁ§ chlorinating agent such as sul furyl chl origeriyé®lotact he
chl oromath\)’P%{:’ P of Formula X which is then treated with the desired -

- 14 - N, N-di al kyl am noacid in thé4pTesence of a base such as cesium
car bonat e to afford the correspondi ng net hoxy ester of Fornmula XlI. Wen
it is desired to prepare the conpounds of Formula Xl I, the am ne of

Formul a N, N-diatkyddrainoacidziacheipresenceebhy base sgch gsrdesium ftagsonate hyl 5
met hanesul fonate to produce the quater narg am r}]__e of F)(z{ nw a Xl|.
REACTI ON scHetReaftord dhe porresponding methoxy ester of Formula XI. henitis

desired to prepare the compounds of Formula Xll, the amine of Formula
Xl is quaternarized with a methylating agent such as methyli
5 methanesulfonate to produce the quatemary amine of Formula XII.

REACTION SCHEME 4

F3
l c)>==Q 1. CsyCO0g, acetone
J J L
c A _NM
H %2
AN o
o c 2. MepS0s3, ether
X
Fa
| °>=0
Ne
c S
: NM
0/\ 0 e3
10 Xl

The preparation of the compound of Formula Xill is readily carried
out by treating the chioromethyl ether of Formula X with carnitine in the
15 presence of a base such as cesium carbonate and then treating the
subsequent product with a methylating agent such as methyl
methanesulfonate to afford the quaternary amine of Formula X!l



The preparation of the conmpound of Fornmula Xl Il is readily carried out
by treatingyd synsefy oronet hyl ether of Formula X with carniti peTiused/bue:olS
presence of a base such as cesium car bonﬁ;’e and then treating the -
subsequent product with a nethylating agent such as net hyl -
nmet hanesul fonate to afford the quaternary amne of Fornula Xl I1.

- 15-  REACT r
PCT( US99/ oogl—MMM—kﬁ- - 16- The

preparation of conmpounds of the Formula XVI1 is illustrated in React i on
Schenme 5 wherein RlL, R2, R3 and n are as defined herein. The conpound
of Fornula Il Fi& _degrotonated with a base sudh sodi um hydri de and

t hen al kyl ated wi odonet hyl butyl carbononoth p to give 5 the

met hoxyt hi ocar bons rmula XIV. Treatnent o be i nter nedi at e of

o)

For mul a XIvathacth 2 gaemanﬁhas sul f | jde
produces the chl orof ormtg of Fornul a which is thegtfealed with the
desired N, N-di al kyl am no pl cohol to gi ve phe correspondl met hoxy -
carbonate of For 2 X~ The co '{g For mf y 10 subsequently
be al kylated with yl ati ng age ch™sBu neth
OH 0" 0" Nsau
1l ' Xiv
)
in2
SOZCIZ O HO/\(")’:IRR

oo
Fa
MeSO4R3
D ——— . <.
i NR'R2
0/\ o O/\H/n
F3
]
M3303
®
AN NR'R2R?
0" 0" N0,
Xvil



met hanesul fonate to afford the quaternary am ne of Fornula XVIlI.
In a pref S&éﬁﬁ?§§r€odi nment of the invention the conpounds of pCT/US%09RUI a |

have the . a 15 [err] 16_vvhereinAis a direct bond or-
-CH2O-; Bis a direct bond or oxygen; D'i's -(CH2)n- or [err] wherein
nis 1to4; and RL and R2 are 20 hydrogen or Cl-4al kyl; or a nontoxic
phar maceut | cal |y acceptable salt or sol vate thereof, Mre preferably,

Ais a direct bondThe preparaion ef ¢empounds of ter EermuaneV/ll is illustratessn .

wh , 2 : d d t t
et orred t hdteacton Scheros 5 Wi Rl Fie RO 2 ps defned n&feinp)The wheroi n
nis 2or 3 aﬁm%@%cgpgg@%n@% | £ddptbiondted Wil BXd&sidch aB B8R UL T Cal |y

acceptable s

-17- hydridel anditieinnalkylatezf with wumbWI betyl carfbonbroihinatatto givet he
conpounds of Formula | have tri:e mslée Lrb
5 the methoxythiocarbonate of Formula Xi reatment of the intermediate

of Formula XIV with a chlorinating agent such as sulfuryl chloride
produces the chloroformate of Formula XV, which is then treated with the
desired N,N-dialkylamino alcohol to give the corresponding methoxy
carbonate of Formula XVI. The compounds of Formula XV| may

10  subsequently be alkylated with a methylating agent such as methyl
methanesulfonate to afford the quaternary amine of Formula XVIi.

In a preferred embodiment of the invention the compounds of
Formula | have the Formula la
15
Fa

o la
0O
o—,ts./lL B~ D—NR'R?

wherein A is a direct bond or -CH,0-; B is a direct bond or oxygen; D is
-(CHy),- or -CHLHOHCH,- wherein n is 1 to 4; and R and R2 are

20  hydrogen or C4_salkyl; or a nontoxic pharmaceutically acceptable salt or
solvate thereof. More preferably, A is a direct bond or -CH,0-; Bis a
direct bond; D is -(CHyp),- wherein n is 1, 2 or 3; and R and R2 are methyl
or ethyl. It is most preferred that A is -CH,O-; B is a direct bond; D is

-(CHo),- wherein n is 2 or 3; and R1 and R2 are methyl; or a nontoxic

25  pharmaceutically acceptable salt or solvate thereof.



[err] 5 wherein Ais a direct bond or -CH2O-; Bis a direct bond or
oxygen; D '\§o99/3851 (CH2)n- or -CH err] CHOHCH2- wherein n i s FIC/US2/00RD R2
and R3 are- ﬂ ydrogen or Cl[err]4a|_lf l.; and X is a counter anion or a
nont oxi ¢ pharmaceutically acceptable salt or solvate thereof. Mre-
preferably, Ais 10 a direct bond or -CH2O-; Bis a direct bond; Dis

-(CH2)n- wherein n is nd R3 are nethyl; and X is
chl oro, bromo, sul iThﬁBOther PfefeMS%HB9g'n%ﬁntr9@R2rPﬁiW§m'?Bm gompounds npst
preferred tha S adlrect bond; Dis -(CH2)n-
wherein n is éfé&lirﬁuﬁzq@%f% l'-éorrgnurlraett??] and X is

nmet hanesul fonate; or a nontoxic phar maceut ically acceptable 15 salt or

sol vat e t her eof . I n anot her enbodi nent, this invention

i ncl udes pharmaceutical Fs posi tions conprising at | east one conpound
of Formula | in conbi ng wi th a pharnmaceutical adjuvant, carrier
or diluent. 20 I oot her enbodi nent, this invention

relates to a nethod of treat nent=e0 prevention of disorders
responsive to opening of potassi umN~np channels in a manmal in need
thereof, which conprises adnjynisterigg to said manffal a
therapeut ically effective andu a co@pound@of

- 18 -

O—A B— D—NR'R?RI¥X

wherein A is a direct bond or -CH»O-; B is a direct bond or oxygen; D is
-(CHp),- or -CH,LHOHCH,- wherein nis 1 to 4; R1,R2 and R3 are

S
hydrogen or Cy.4alkyl; and X is a counter anion or a nontoxic

pharmaceutically acceptable salt or solvate thereof. More pteferably, A is
10 adirect bond or -CH,0-; B is a direct bond; D is -(CHg),- whereinnis 1, 2

@
or 3; R1,R2 and R3 are methyl; and X is chioro, bromo, sulfate,

phosphate or methanesulfonate. It is most preferred that A is -CH,O-; B
is a direct bond; D is -(CHp),- wherein n is 3; R1, R2 and R3 are methyl;

@
and X is methanesulfonate; or a nontoxic pharmaceutically acceptable

15  salt or solvate thereof.

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

20 .

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 thersof, which comprises administering to -

- said mammal a therapeutically effective amount of a compound of



Formula | or a nontoxic pharmaceutically acceptable salt, solvate or
hydr at e t hereof I n yet another enbodi ment, thCEUSHVENId on
relates t VA% HMBd for 5 treati ng i schem a, convul sions, epilepsy, -

asthma, irritable bowel syndroma'?ﬁgraine, traumati c brain injury
spinal cord injury, male and femal e sexual dysfunction, urinary
I nconti nence and especially stroke in a manmmal in need thereof, which

conpri ses adFonnatEl om@ nbntoxid phararaceltically accephablesallt saluateyoref f ect i ve
amount of a conpound of Fornmula | or a 10 nontoxic pharmaceutically
accept abl e shydratedrergok or hydrate thereof. Bi ol ogi cal Activity
Pot assi um (K+) channels are structurally and functionally diverse 15
fam-lies of K+-selective channel proteins which are ubiquitous in cells,
}ndi cati ng[ t hgi r degkt ahothafp'embmdimemtmhisi;weatibngel_a'éeamm;melhv\cy)]&iégr Cel:i | |

unctions_[ Rudy, B., Neuroscience, 25, pp. 729-749 8 : ile wdely
di stribut8d datinglisehemig.comalisians %‘lépg%fﬁséh@ﬁt ireila g&'ﬁh buted as

i ndi vi dual f LS AC fram )i : et al., 20
Neur osci encg%@,ar@a‘f& T@f@&s*’?i@'&g?P%Péﬁgynes?’gla' Egﬁl iln%% g@io R+

channel's in denlate sexhiRgsfunctivnrurinannircoatihahdeand elspesiathhstreke@uaons and
muscle cells, leads _to hyperpolarization of the cell, nenbrane, or in the

case of depolraammal in aeed thergof, ych eomprises adminigiating, tgsaid manm g as an
endogenous ”%e?%}%ﬂ‘tﬂ:’aﬁl@%ﬁe&ﬁ%o t&??&ﬂgﬁflﬁé%f'?%%ﬂ@l &Pa 2> 1 nportant
nts such as g el'l'ul-ar

cellul ar eve Rhanges 1 n eintra concentration of

ATP or tH@ i momdoxit phaanaceutivally aeteptablef salisclvate 6Chydrate thereof. The centr al
rol e of K+ channels in regulating nunmerous cell functions makes t hem
particularly inportant targets for therapeutic devel opnent. [ Cook,

N. S., Pot assigm,ggﬁgpﬂé-ﬁi Qﬁt ructure, classification, function and 30
t herapeutic . s Horwood, Chinchester (1990)]. One cl ass of
K+ channel s, the | arge-conductance Ca2+-activated K+ channels (BK or

- 19 - .
Potassium (K+) channels are structurally and functionally diverse

15  families of K+-selective channel proteins which are ubiquitous in cells,
indicating their central importance in regulating a number of key cell
functions [Rudy, B., Neuroscience, 25, pp. 729-749 (1988)]. While widely

- distributed as a class, Kt channels are differentially distributed as
individual members of this class or as families. [Gehlert, D.R., et al.,

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

muscle cells, leads to hyperpolarization of the cell membrane, or in the
case of depolarized cells, to repolarization. In addition to acting as an
endogenous membrane voltage clamp, K+ channels can respond to

25 important cellular events such as changes in the intracellular
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

30 therapeutic potential. Ellis Horwood, Chinchester (1990)]. One class of

K+ channels, the large-conductance Ca2+-activated K+ channels (BK or



BK channel s), is regul ated by transnenbrane vol tage, intracellular Ca2+,
and a vari PY”BBSI ther factors such as the phosphoryl ati on spca/gsasfospioe
channel protern. |Latorre, R, et al., Ann. Rev. Physiol., 51, pp. 385-399
(1989)]. The large, single channel -condd&ance (generally > 150 pS) and 5
hi-gh degree of specificity for K+ of BK channels indicates that small
nunbers of channels coul d profoundly affect nenbrane conductance and

cel | excitabigu ) tid ' ' iaf HAf CH2wi t h

i ncreasing i n%‘thg‘gPﬁgllgz{r'é %éé@lb?éﬁdtis%]gtaggﬁ;éﬁ%?c%ggﬁt@g%flﬁéﬁb?rﬂ%ngl s in the
nodul ati on ofar@ha vadetyeofcather factorsratch asitbe phospboryatiamstatel of the nuscul ar

contraction. [Asano, M, al , Phar nacol, Exn. Ther., 26 pp.
1277- 1285 (1 el protein. etiatorre-Msﬂ%ﬁr&- %ggb s l;véieRfBr58§#§§r;d1 |
cellular e i w& annel s
[ MKay, M C. eﬁgt%gg?/.m%ra?% %ﬁrcggﬂbs{a% CY %ﬁ pp: é‘?gél%’égs?;@% and

A esen, S5 P.hightagré®of specificity foy €31 of BXK ¢Banndls indicateb@hat 48all( 1994) ] .
This increase I'n the opening o i ndi vi dual BK channel s coll ectively
r@gac@ﬂdcn’fo

results in thRUMPEE plothan d profewndly affect meembeanasconsuatanes andy in
B neal at e cofliet BRI Baitbndi he i&3hee in oped SRR Wthouna or
Exanpl e 1 to poedhdill reRBRLEGr ?J‘eég*’ indicatek VPSR BK Chlahnety Mahd (K%y

. Uph
BK- medi at ed currents” was assess under voFt age-cl anp con}‘fttlons

det erm ni ng t hidulationl 6fiGa2+0depsridet henomengl suthcagreearetioaandnsl o or hSl o)
BK - nedi ated outward current 25 heterol ogously expressed in Xenopus
oocyt es [Hut| Bruscplar centraction. fAsamedv., et al,, J. Bharmacol. Bxp JBaer, R8Y3) ; and

Dwor et zky, S. ..., X Brain Res., 27, pp. 189- 193 (1994)]. The
two BK const rbet %5%%3?8%@@#@2” esent nearly structurally identical
honol ogous proteins, and have proven to be phar macol ogi cal |y

identical in our tests. To isolate BK current fromnative 30 (background,
non-BK) current, tRPenesepf BK chamnglin exart theircerliwarn effects by ingreagingg t oxi n

e Coxt (Yol PRy ot Sl b RS TIACS:
tcgntcg [1; Ir ai(!)i ;)n Nregﬂophysi@lwu, Pbe1 873- 1882 £199a) and Deswn, &.-MKEXPa@pit.s current
"{ivest. Drugs, 3, pp. 1181-1188 (1994)). This increase in the opening of
individual BK channels collectively results in the hyperpolarization of cell
membranes, particularly in depolarized cells, produced by significant
increases in whole-cell BK-mediated conductance.
20 .
The ability of the compound of Example 1 to open BK channels and

increase whole-cell outward (K+) BK-mediated currents was assessed
under voltage-clamp conditions by détermining their ability to increase
cloned mammalian {mSlo or hSlo) BK - mediated outward current
25 heterologously expressed in Xenopus oocytes [Butler, A., et al., Science,
2861, pp. 221-224 (1993); and Dworetzky, S.1., et al., Mol. Brain 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
30 (background, non-BK) current, the specific and potent BK channel-
biocking toxin iberiotoxin (IBTX) [Galvez, A., et al, J. Biol. Chem, 265, pp.



current was determ ned by subtraction of the current remaining in the

presence c& 5}' gnon-BK current) fromthe current profil espobtuspsiendic n al |
ot her eng nental conditions (contr% drug, and wash). It was -

det erm ned that at the tested concentr on the conpound profiled did not

effect non-BK native currents in the oocytes. The conpound of Exanple

1 was shown in at |least 5 oocytes at a concentration of 1 [err]Mto

i ncrease 11B83cu09on( 996)] lmﬁ%mployedta’t@l supiraterimaleanicentratien (d@nt .

Fochnt quae "“AND. (the, fiee sentngetior of BignaRhel e So b oRRsgg' { S9° ol amP
319- 339 (199%lx}rentwge einRifed ! r@bﬂéﬁ’% the étﬂ'i’ér\t%ﬁﬁuﬂﬁ?@@ﬂ'tg 50 m3

duration ste olari zati roma od|n otential of -60 nV to
+140 nV in 2(presence of lBt'l‘é(oenonmlé oaxrpat)ufrmntthe cuerenapl(or&m obtainegbintall s

L) Sl il F LU (il 1S,

A rapid SCfe‘éi‘éug HSE%&E‘ a&%%'?%; f:h&é.{m?&ndwm@ ddl?gfpm&mmwae md

rel ease the conmpoun 'S con d as foll

mg/ mL st ock saffest hon-BK natiee punelmsgn ithse poeyiased’ hercasnpaeurnd eﬁEmmpie or
acetonitrile or PEG400. Plasma fromfreshly collected rat or human

bl ood is used Wastshiowrdbstjeast$ aoaytemat %PQ@WE&“W felu teingeastided 10

[err]L of ,stock sol ution of and i xed ent . rmedi atel y _
Witel the  BKEenbio 18674 @aopirobot B s aansies puavie RGeRraRasAEd i t h

gg?al[ ﬁre(ergt Og%ﬂmﬁ&ﬂea% eds&aﬁégf uencgﬁgﬁ’ Iv‘éhagg‘?mﬁ%e qu@r%lhzg sanpl es

wer e ce[lswhrhugew ten atnbM@thmd: nnlmmap 3119-3396(“992)&], The
stock sol ution, and T=30 sanpl es we an yzed by a HPLC assay
t hat separ at e\éoltage-clamwretqr@ls GQﬂﬁ'Qtﬁé 0;5599r7|§9 M8 AERtAhSIERe rel ative peak

areas of pro éats’otg a%t%‘;ffgﬁi%ﬁd(]dthgepﬁeﬁ@rq o Fﬁ{ {d S150MVP rPE'é are

characteri zed ease agen or exanpl e,
i n this nodel stepbe The experimental media (modified Barth's solution) conS|sted ofAln -

g/ e nciBAE NG (680, NekhOa (- Ko (8. Hrebstol WeBths @bl ysi s *
comound of EANPIALED. ﬁé@%@%ﬁﬁ?ﬁ%@&?‘ﬁbf? o comers! o of 1

A rapid screen to determine the ability of prodrugs to hydrolyze and

release the drug (compound of Example 1) is conducted as follows. A 1

20 mg/mL stock solution of the prodrug is prepared in distilled water or
acetonitrile or PEG-400. Plasma from freshly collected rat or human
blood is used in this assay. To 1 mL of plasma at 37° C was added 10 pL
of stock solution of prodrug and mixed gently. immediately after the

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

25 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,
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

30 and drug in these samples, different prodrugs are characterized as fast,
moderate and slow release agents. For example, in this model, the



5 To determine the ability of the conpounds of the present

I nvention 9073k of €duce cell loss resulting fromneuronal i BCHAISPH09ED
standard f‘ggal9 cerebral ischem a :\/%A nduced by pernmanent occl usion of
the left mddle cerebral artery ( i) and common carotid artery (CCA)
wi-th one hour 10 occlusion of the right CCAin the Wstar rat. The
surgeries are perforned usi ng the sub-tenporal approach of A Tanura,
et al., J. CeoptpouBidoofcExampleridwascdigsolved mgp G490t a cancentralien aft s

ol 22t 1003, iy C3R BounBlesfd 10 uorm. i RS, GRBHECRLERC. ALY 0
100- 107, (19%%Xnd solution 5 minutes afte? ifcUBMieRdnGicalRPphverdidnvsitheval uated in
the focal stroke n.‘ I nvol vi ng pernmanent occlusion of the left MCA

( MCAO) and C@@mpoundﬁiE@m@l&ﬂBéﬂW eompotinduefixaroplethe right CCA'in the
W st ar Thi s procedure results in a reliably |arge neocortical
|nfarct v Iurre that is 20 neasured by neans of vital dye exclusion in
serial slices thr OP&Beié’rﬁ'nne the QbﬁtWo?&d&fﬁﬁo@ﬁ&@bf ﬂ@“&esbﬁt ’hbéntﬁﬁrﬁsent
test, conpounds were adm nistered using an i1.v p. route of

adni ni strat i do redocécell fossf teslting frornmﬂursnahscmmwamatpndard focahi s nodel

voi uno by abdireRIRREas ingieeehtSt brERERet ARG of W BRI oc "o

singl e bolus éé’i@bfég'éﬁ'ﬁar?f(mg’ )and cor'?ﬁ\'ﬁ’éﬂ éafaﬁﬂeiﬁé}& (@Uﬁ)ﬁb/atl@%ﬁé%h?“ as

conpared to vehic treate contr
results do trmai\umoaquenghbcmdm theWWistar watt I hﬁeswgeneataeepadprraed t he

I di I h
are usel ul 1 IODRES FUBRRIROFSr IR & Aot a8, Al el B8, c1  on of

cellular nme ruzahi e
-22 - nbf%é% F‘oFbtﬁg-at@p at m%y@c%twgﬁr (%gbw(‘:eo%%lm ons,

epi | epsy, MWMM.@WW1M&&Z)md Srbenaiesc brai n

i njury, spinal cord inju y ion, and urinary
i ncont i nence o@%%ﬁgi—g—ﬁ e@%gﬂsﬁtg%' to BK channel activating

activity.qadvst preferably, the

The compound of Example 13 was evaluated in the focal stroke
model involving permanent occlusion of the left MCA (MCAQ) and CCA
(CCAQ) and temporairy occlusion of the right CCA in the Wistar rat. This
procedure results in a reliably large neocortical infarct volume that is

20 measured by means of vital dye exclusion in serial slices through the
brain 24 hours after MCAO. In the present test, compounds were
administered using an i.v. or i.p. route of administration two hours after
occlusion. For example, in this model the compound of Example 13
significantly reduced the cortical infarct volume by about 17% when

25 administered intravenously (1 mg/kg) as a single bolus two hours after
middle cerebral artery occlusion as compared to vehicle-treated (water)
control,

The results of the above jn vitro and in vivo tests demonstrate that
30 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

cellular membrane polarization and conductance and, preferably, are



5 conpounds of Fornmula | are useful in the treatnment of cerebral
I schem a/ ﬁé%ﬁssm The conpounds of Fornula | oreqiixssemomat i cal

conpositi. t hereof are useful in éhe treatnment, alleviation or -
el imnation of disorders 10 or other dP€drders associated with the BK-
channel s. Such di sorders I ncl ude i schem a, stroke, convul sions,

epi l epsy, asthma, irritable bowel syndrone, mgraine, traumatic brain

i njury, spinghdicated fonthe Wreatsmsm af |schem|dyst‘rum,tdamutsimhs,|reipiiapgy,
i nconti nence and ot her di sorders sensiti,ve to Q‘F{’rﬁis um ch ann
openers. 15 asthma, irritable-Bewelsnsvame; W‘E'?éne’ttl’%‘rﬂﬁ BI'WUWG&PFV act ive

conpounds of cord in r{p&)%gyuﬁ dys‘(ﬁﬂc‘tmﬂ%ﬂ&'u'n)ﬁaﬂﬁn%@ﬁgﬁ REELARY ofifer?

phar maceut i cal or an) essential active
i ngredi ent atdsécﬂ’det's samsitiveto BK channeha&vaﬂmgraciwﬁpc Must preferathly theol i d or

l'iquid pharmaceutlcally 20 acceptab rrier and, tionally, with
phar maceu®i c&qu%&ﬁp@a@@ma I are Hﬂ?l&'\i% t&?ﬂ“@(ﬁl%i“g Errpl oyi ng

st andard and é‘?é t echni ques. The

phar maceut i ca corrp03| ons include suitable dosage fornms for 25 oral,

parenteral (including subcutaneous, intramuscular, intradermal and
I ntravenous) bronchial or nasal adm njstration. Thus If a sqglid carrier is

used, the prepar at ] crREPOYAds ohFeimalla wmmaﬁeyt'ﬁakqprgemws capsul e in
powder or pelihate drUrBysiyl il thd Fedi Rt OANAGGE ﬁaﬁéﬁ@%tsorﬁ§r§°| Id

carrier may conkal n conventloéa]ﬁ excl Ien S SUCE as

fillers, 190 ¢radthet diwrdimraseamafed wummew ohalsnelwe&:ichginmers and the
like. The tabl et if desired, be fjlmcoated hy conventi onal

techni ques. |ckide; ragh%mta stroke.ranvalsions, c aplleRyd asthiea,rritbleRowsl may be
in the form o, -23 -
emul si on, sof% geﬁ*{ Pnlgaaﬁg?fltéaum?‘té?P'I’aén\'/rgHryéISB"}a(IJrc Oll'dnm!e r¥1 sexua{!in aqueous
or non- aduzsiouendn and drinaspinosntinence amdpther dasaid;rsmrwme foor
reconstitution ter or other suitable vehicle before use. Liquid
prepar at i ons Hgg—assnum CBBWE' iAPEB8RYent i onal additives such as suspending

agents, eyl sifying

For therapeutic use, the pharmacologically active compounds of
Formula I will normally be administered as a pharmaceutical composition
comprising as the (or an) essential active ingredient at least one such
compound in association with a solid or liquid pharmaceutically
20 acceptable carrier and, optionally, with pharmaceutically acceptable
adjuvants and excipients employing standard and conventional
techniques.

The pharmaceutical compositions include suitable dosage forms for

25 oral, parenteral (including subcutaneous, intramuscular, intradermal and
intravenous) bronchial or nasal administration. Thus, if a solid carrier is
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,

30 tableting lubricants, disintegrants, wetting agents and the like. The tablet
may, if desired, be film coated by conventional techniques. If a liquid
carrier is employed, the preparation may be in the form of a syrup,



5 agents, wetting agents, non-aqueous vehicle (including edible oils),
preservatiyessogsrovel | as flavoring and/or coloring agents. P@ﬂ“ﬂﬁ%@ﬁ%%ral
adm nistration, a vehicle normally w |l égnprlse sterile water, at least in
| ar ge part, although sal i ne sol utions, gfucose solutions and I|ke may be
utilized. Injectable suspensions also may be used, in which case 10
conventional suspendi agents nay be enp ed. Cpqventional

preservat i vessmbulsiagrg rsq?#ggdgﬁmcspaw@, stesile Nﬁélciﬂ fos iniagtions amyaeueaus ehe

Compound of - FATBRUSPLUSIIREE Sushendiny anTinnbe ot gl BF FaqdistiliicR’
phar maceut | ool EREFbF ot stitEbR PAACIEbaraly cigiRnpledanatutisivay 15

approprlatetothe desire prep aratlon contalnlng prop ri ate amounts of
t he active wmmalremnvaﬂuanal addltlhes euaipcaarasuspEn mgrngems. erulsifingg to the
I nvention.. See

f R Mack
Publ i shi n@ Co %rﬁgr eﬁg{gﬁgérﬁ err..n?g %g&’?"ﬁ ﬁc@g[ dln926§%ie <r)‘L?S%SThe dosagg
of the conpou?fb%eﬂiatwsnuéavéu é@ﬂ@@&f@’ﬁné/or colonrfgf‘@gém@UFb? QférﬂéFaIVV'h”

depend not only on such factors as th e, wei ght and sex of

patient and nadmingstration,rd vehiate mrmailytw |comnprise steritewatar, at least ipr

pot assi um chapn act i desired and of .t he

parti cul ar coﬁ‘ﬁgﬁﬁéﬂb %ﬁ @ﬁﬁf&%@%’fmﬁh@“ﬁaﬁ isemrtlgps&ngg%épa&bedl sease
25 concer nedytiied,sin ngéc'igo SRrachiso May e usbaWthdadedosage of the
particul ar conpound admnistered in unit dosage form and t hat

the unit tﬂ)sagen\ierrtmnabauepmdtagjamwm ampgoyedsyConvertiinialed in t he

t ot fl t th t I t The d th
par i cul ar - PrestayeyeB, blfigeRl BoeBte Anu e s e Pcitis Fiu B, e
admi ni st er ed BﬁFerﬁQral%&é}a?é%ﬁhéhP'&rﬁélﬂa aséfed ls‘%ﬁecédrﬁuhﬁst&%ﬁ'd?'aa“ and
may be varied’ by titration of osage t he particul ar

ci r cunst ances compoung ofrfkermuilad directly in pammsmaommam rEue t her apeutic
effect.

A
sui t abl e dosePBP"HaE%Mﬁ&"&WWf& prepareshy ﬁﬁe}é%ﬁ‘tf%' techniqyesimosi ti on
thereof fes5 a pRAGPH e't@%é’ﬁbgﬁempﬂ%ﬁ rc'oﬂﬂazﬁlhgrapmépl'la%%ﬁounts oft 0

suffer from any con tion as des herein is an anount of active

i ngredi ent fr&ne agtm ingradiept,khat is, ihe compgund &f Feenyla | agaardingrtetberal 5
adm ni strati Onnven%ndc§ee r?%?/examp'i]et gemfnagtc?r(\a ghannaceg{lcaq éc!ence%, 9/ kg
Mack Publishing Company, Easton, PA, 17th edition, 1985.

20 The dosage of the compounds of Formula | to achieve a
therapeutic effect will depend not only on such factors as the age, weight
and sex of the patient and mode of administration, but also on the degree
of potassium channel activating activity desired and the potency of the
particular compound being utilized for the particular disorder of disease

25 concemed. [tis also contemplated that the treatment and dosage of the
particular compound may be administered in unit dosage form and that
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

30 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
produce the desired therapeutic effect.



body wei ght for intravenous adm nistration. The active ingredient wll
pref er abl ywefoordsioni st ered either conti nuousl y or in equal d8SFEIHYNNbne

to four tines a day. However, usually arﬁs dosage i s adm ni stered, -
and the dosage is gradually increased ufti] the opti mal dosage for the 10
host under treatnent is determ ned. However, it wll be

under st ood that the amount of the conpound actual ly adm nistered w il

be deternined by a‘\phgtableldma aofra cmppugdtof&romu&a | or pha@naceutical

ci rcunst ances, _incl.u the, conditi o re f
conpound of @%W%ﬂ%’@ﬁﬁo{ ﬁé“ém é‘ﬂff@ g@t fﬁtrig@ fg‘gﬁoﬁﬁﬂ?

age, weight, tafﬂl%?%%éﬁ%gﬁnaﬂ%n'd%ddé@di%ﬁ Hb?bir?@tan apdunbef astiwy i ty of

t he. patient's s | owi ng exanpl es are given

by way of il Ilng[ewemtdmmraboate nog/kgdo 1t(brrigé<@body Mmghtafonparemegalt he
i nvention

possi bl e \ﬁ tnlﬁ ] ”a%g&e&{sﬂ?& nYin the Ak Va“%nd ?ns oftt;\eo | gyent ion are
DESCRI PTI ON CBzooga Wb rdﬁ't %ﬁW%ngmlmstratlon .The alclivé "rfr;qréalé Wing

exanpl es, all tures are given 1 n degre e. Meltin
poi nts were rwetsrably kmadnﬁmsieeadtenbecamﬁnwly or in equal |dm§epdrmm oappar at us

A T D IO T A

sol vents i ndi absh
- 25 - aﬁénﬁﬁz dovﬁ] rga?ay‘inﬁ e %\f%’?tﬁgﬁébpgmdd;rd%sag?;%rr}&ehyl si | ane
(TVB) andlO hostrurdantmadmenblsrdetegnmdstants are reported in Hertz (Hz).

Splitting patterns are designated as follows: s, singlet; d, doublet;
t, triplet; q, quartet; m nultiplet; br, broad peak; dd, doubl et of

doubl et; bd, broadHowever, it will be understood that the amount of the compound
' actually administered will be determined by a physician, in the light of the
relevant circumstances, including the condition to be treated, the choice of
15 compound of be administered, the chosen route of administration, the
age, weight, and response of the individual patient, and the severity of the
patient's symptoms.

The following examples are given by way of illustration and are not
20 to be construed as limiting the invention in any way inasmuch as many

variations of the invention are possible within the-meaning of the
invention.

25 DESCRIPTION OF SPECIFIC EMBODIMENTS

In the following examples, all temperatures are given in degrees
Centigrade. Melting points were recorded on a Géllenkamp capillary
melting point apparatus temperatures are uncorrected. Proton magnetic
30  resonance ('H NMR) was recorded on a Bruker AC 300. All spectra were

determined in the solvents indicated and chemical shifts are reported in §



5 doublet; dt, doublet of triplet; bs, broad singlet; dqg, doublet of
quartet. w099,bg‘g‘lbar ed (IR) spectra using potassium bromni de RGIWIINUHEHE

determ ned on a Perkin Elmer 781 spectroneter from4000 cm1 to 400
cml , calibrated to 1601 cm 1 abs@Fption of a polystyrene film and
reported in reciprocal centinmeters (cm1 ). Low resolution nass

spectra (M5) and the apparent 10 nolecul ar ( - was det erm ned

on a Finni gemn‘l‘ts@om)ﬁthld from tha lgtemewandamehmtbﬂéém%l(wﬁ@@der m ned on
a Kratos MS5Q in cesium i od e as internal
ref er ence. Tﬂ%e@'@ﬁ%POUP“”Q%?{hﬁ %‘rﬁrr%p?% Hgﬁﬁéghﬁ g@ Ny wei ght .

15 ThedterheWrd'de gﬁawo% follbwat rsaEﬁ\g?étggeQHﬁBlét fofrigiéteqpr epar at i on
of starting materia I nt er medi at es and for the preparat|on
of - pr odmnmeapmnmmget cbrthadupeaécnddodoublet ehmmehlbsbbmévu dent to

mt or al s Sandiousiet; b Aoyl it 5. Rl SR g ol gt o

] ustrat ed ataned i) %Becfr&%mgegmaaaaﬁﬁ&%rmuekksr)swe%efeméd bRVent i on.

3-[(5-Cnl oro- i%ﬂdhcmmdamws)p&trbwie]teﬁrém 4000 émtiotosBo biyt) pbsiityrhied 1
, 3, 4- oxadi azol - 2( 3H) - one STEP A, 5-[4-(Trifluoronethyl)phenyl]-1

, 3, 4- oxadi azdb- tHEHmohabsogion of a polystyfend filmvandwepytgd imtasiproaal d
hydr azi de (com*rer ciall val | abl e from Maybri dge Chemi cals) (5 g, 24.5
mol ) was t akqgn [m@eﬁefﬁ ()25lgow resolutlon mass spectra (MS) and the apparent

-26 - r nmol ). under
1,1 - car bGhyl mo lecuia odmﬁ%a@ gﬁ "ﬁ Szda e"‘z’w‘%ﬁv)a %1‘88@@.“ -ﬁ% 2‘8&& i on was
stirred for IRigh @solution mass spectra was determined on a Kratos MS50 in FAB
mode using cesium iodide/glycerol as internal reference. The element
analysis are reported as percent by weight.

15 The following examples illustrate procedures for the preparation of
starting materials, intermediates and methods for the preparation of
products according to this invention. It should also be evident to those
skilled in the art that appropriate substitution of both materials and
methods disclosed herein will produce the examples illustrated below and

20 those encompassed by the scope of this invention.

EXAMPLE 1

25  3-[(5-Chloro-2-hydroxyphenyl)methyl]-5-[4-(trifluoromethyl)phenyl]-
1.3.4-oxadiazol-2(3H)-one

STEP A.  5-[4-(Trifluoromethyl)phenyl)-1 .3,4-oxadiazol¥2{3ﬂ)-one

30 4-(Trifluoromethyl)benzoic_: acid hydrazide (commercially available
from Maybridge Chemicals) (5 g, 24.5 mmol) was taken up'in THF (250



24[err] C, concentrated, and the residue was taken up in ethyl acetate,

washed wi t\g& %ggo solution, sat'd NaHCO3 sol ution, and bripterngsodo091b0 5
drying (My ? ncentration gave 5 g (89% of the title conpound -

fromwhich a sanple was recrystallized =%m di et hyl ether/hexanes: -onp
214-216[err]C. M5 mlz: 231 (MH). | R(CKBr) 3280, 1778, 1608, 1420, 1318,
1170, 1114cm 1; 10 1H NVR (DVMBSO-d[err]) [err] 7.87 (2H, d,-J = 8.3 Hz),

7.96 (2H, d, rdl) #tribtRylbmine (2.7 mi, 28 mMmdLihdérNsand 1,1'-carbdmgt . Cal cd. for
[err]: C 46.74; H, 2.24: N 12.11. 15

Found: C, 4Iinwdaque:{4.ﬁog 26 mpaol3added. The s;zlufpprswas stirred for 18 hat

3-[(5-Chl 2- et h h I t hy - fl t hy
phL},w ]- 10r 8 4° gxeggﬁé%%raqtgyg) ngmﬁ]ges:c?@%wa taken ldgrnr? ethyl ac)etate

ol ang E“%%%J%*tﬁﬁsﬁ%%e&ﬁm P03 olhiaB; o B prbr morg
(81 o) or SRrSLOREORE okt e 8 (e BB sehbortiL °

ni trogen and ffﬁ?ﬁ%ﬁbh’@éé@@;i;l@?vé@r@crgstaﬂlzgd%)dndiﬁ | gfenai: 2ol ot on 25

was refluxed for 16 poured Into water ( stirred

vi gorously. Thp 2d4e2{AC.aMS niz; 231 gMHe)tl to give a solid which was

recrystallized fromCH3CN to give 1 (78% of the title conmpound.

np 144 - 145[err]C I\/S( ESI)m z: 385 (M—I+) 30 IR (KBr) 3440, 1782, 1492,

1324, 1248, 116 -27 -
R(KBr) 3280 1778, 1608, 1420, 1318, 1170, 1114 cm-1;

10
TH NMR (DMSO-dg) § 7.87 (2H, d, J = 8.3 Hz), 7.96 (2H, d, J = 8.3 Hz),
12.77 (1H, br.s);

Anal. Caled. for CgHsFaNaO-064 H0:  C, 46.74; H, 2.24; N, 12.11.
15 . Found: C, 47.07; H,2.10; N, 12.34.

Step B. 3-[(5-Chloro-2-methoxyphenylimethvll-5-[4-(trifluoromethyl)-
phenyl}-1.3.4-oxadiazol-2(3H)-one

20 5-[4-(Trifluoromethyl)phenyl]-1,3,4-oxadiazol-2(H)-one (11.75 g, 51
mmol) and 5-chloro-2-methoxybenzylbromide [N. Meanwell, et al., Bioorg.
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
. 25 was refluxed for 16 h, cooled, poured into water (1500 ml) and stirred

vigorously. The precipitate was filtered to give a solid which was

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

mp 144 - 145°C. MS(ESHm/z 385 (MH*).
30 IR (KBr) 3440, 1782, 1492, 1324, 1248, 1168 cm-";



1H NVR (300 Mz, DMSO) [err] 3.79 (3H s), 4.91 (2H s), éﬁ&g&w@mo
8.8 Hz), 7WeD9Bs®® (2H, n), 7.88 (2H, d, J = 8.4 Hz), 796( =
Hz): 5- Anal. Calcd. for Cl7H12C F3N2@3»[err]o 1 H20: C, 52.81: H, 3. 19;

N, 7.25. Found: C, 53.03; H,
3.20; N, 7.31. Step C

L SRR R T S -
phenyl] 1, 3, &%hzé @élr')z §§§?€" ¥(dﬁ&ﬁivgd"é"9 gm%égéhagmjreﬁzwth

pyridi ne hydﬁ%hl oride (19.7 g, 0.17 nol) and heated at 225[err]C for 2 h.
The hot sol uti'dh was poured into 800 m of 1 N HClI and the m xture was 15
stirred for 10 min. The solid was collected, washed with 1 N HCl and dried
at 80C under vacuumto afford 13.1 g of an of f-whi te solid.

Recryst al bi zAnalnCalaskrferd@idhi-QiFsN-Qavki Hp& g & 5281 ;tH13.49:cNaBd@d as
fluffy needles, np 217-218C. M5 niz 371 20 354, 1762,
1500, 1324, 1068 cm 1: 1H NVR (D‘%/B@%fG) &5%@(‘%@?@ g‘}?S‘e 84
(1H, d, J = 8.7 Hz), 7.20 (1H, dd, M2, 2.6 ), 7.30 (1 H

d, J =2.5H), 7.89 (2H d, J = 8.6 Hz), 797 (1H, d, J = 8.6 Hz),
10. 11 (1H, brStep C25 3-[(5-Chioed-2-iadroyvplienyl 1-6:[48(trifBsoroiet ;N
7. 56. ., Found. C, 51.88;, H 2.58; N, 7.57.
- 28 - henyll-1.3.4-oxadiazol-2(3H)-one

10

3-[(5-Chloro-2-methoxyphenyl)methyl]-5-[4-(trifluoromethyl)-
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.
The hot solution was poured into 800 ml of 1 N HCl and the mixture was
15 stirred for 10 min. The solid was collected, washed with 1 N HCI and dried
at 80°C under vacuum to afford 13.1 g of an off-white solid.
Recrystallization from acetonitrile gave 10.8 g of the title compound as

fluffy needles, mp 217-218°C. MS m/z. 371 (MH*).

20 IR (KBr) 3354, 1762, 1500, 1324, 1068 cm1;

TH NMR (DMSO-dg) § 4.98 (2H, s), 6.84 (1H, d, J = 8.7 Hz), 7.20 (1H, dd,

J = 8.7 Hz, 2.6 Hz), 7.30 (1H, d, J = 2.5 Hz), 7.89 (2H, d, J = 8.6 Hz), 7.97
(1H, d, J = 8.6 Hz), 10.11 (1H, br.s);
25

Anal Calcd. for C16H1001F3N203 C, 51.84; H, 2.72; N, 7.56.
' Found: C,51.88;H,2.58;N, 7.57.



EXAMPLE 2 3-[[5-Chloro-2-[[[[2-(dinethyl am no) et hyl ] oxy] carbonyl]
oxyl pheny| ywpdoegsio- 5- [ 4- (tri fl uoronet hyl ) phenyl]-1 , 3. 4- oxadPERAS9/®I10
2(3H) - one Step A _ -
4-Chloro-2-[[5-[4-(trifluoronethyl) pheﬁﬁ%'— 2. 3-di hydr o- 2- oxo- -
1. 3. 4- oxadi azol - 3-yl ] net hyl ] phenyl chl or of ormat e 10 A stirred

suspensi on of 3-[(5-chloro-2-hydroxyphenyl)nmethyl]-5-[4- -
(trifluoronethyl)phenyl]-1,3, 4- oxadi&;ﬁ@.@-one (1 g, 2.69 mol) and
BnPh3PCl (25 ng) in 1.9 nolar toluene solution of phosgene (15 nL) was
heated at 120[err]C overnight in a sealed tube. After renoval of excess
phosgene, t heatiel BANsrossl z-mﬂ&ﬁvléihﬁffdﬂeﬂm%&\ﬂt&ibbﬁ¥ﬂryneSS to afford
15 - the chl oro Or e prochl as a white sem -sol'l g). Step
B. 3-[[5-Chl coxy]phie J4(t diazol

oxy] phenyl] rreé@xb] 5- [4 (t ri fluoromet hyI ) pheny! ] - 1, 3 a-
oxadi azol 52( To a stirred coI d (O[err]C solution of

t he chl orof ormat e of Step A (0.6 g, 0.15 mol) in anhydrous CH2A 2 (5
m.), neat 2-(dinethylam no)- et hanol (0. 41 g, 0.45 nmml) was added
dropwi se. TheStepsAl t ard-Ofilonod?§ roomietinilpdheny!] 18

tenperature and nai nt aj
evapor at ed at roomtem 5 o
et her and 5% NaHCO3. The et her Iayer was separ at ed and washed with
brine and then dried (MySO4). Evaporation of t he sol vent gave the
pr oduct a0 a light Aﬁirreﬂ/\smpen§mrﬁdf£dﬁ chkeme2 ihydradyphenyl)miethyd e pr oduct

S, oot She e (s 2 Bhalf ahd 2 !

-29 - BnPh3PCl! (25 mg) in 1.9 molar toluene solution of phosgene (15 mL) was

heated at 120°C ovemight in a sealed tube. After removal of excess
phosgene, the toluene solution was rotary evaporated to dryness to afford
15  the chloroformate product as a white semi-solid (1.18 g).

Step B. -[[5-Chloro-2-[[[[2-(dimethylamino)ethylloxy] carbony!

oxy]phenylimethyl}-5-[4-(trifluoromethyl)phenyl]-1.3.4-

oxadiazol-2(3H)-one
20
To a stirred cold (0°C) solution of the chloroformate of Step A (0.6
g, 0.15 mmol) in anhydrous CH,Cl, (5 mL), neat 2-(dimethylamino)-
ethanol (0.41 g, 0.45 mmol) was added dropwise. The resultant mixture
was allowed to warm to room temperature and maintained for 2-3 hrs.
25 The CH,Cl, was rotary evaporated at room temperature and the residue
was partitioned between ether and 5% NaHCOj3. The ether layer was
separated and washed with brine and then dried (MgSO,). Evaporation of
the solvent gave the product as a light yellov«} oil (0.613 g). Reaction of
the crude product with anhydrous HCI in ether gave the corresponding
30  hydrochloride salt of 3-{[5-chloro-2-[[[[2-(dimethylamino)ethyl]oxy]-



car bonyl ] oxy] phenyl ] met hyl ] -5-[4-(trifluoronethyl)phenyl]- 1

, 3, 4- oxadi weyor3s510 2(3H) - one. nmp 160-163[err]C, M5 WE/USMOQM—H)

5 : E LE 3

2-[[[[4-Chloro-2-[[5-[4-(trifluoronethyl9Pphenyl]-2. 3-di hydro- 2- oxo- -1
. 3, 4-oxadi azol - 3-yl ] net hyl ] phenoxy].car bonyl ] oxy] et hyl] 10

tr| nmet hyl ammoni um net hanesul f onat e The crude

3-[[5-chloro- éhrbbwl;b hml]me&wl]asa[ét(trylu]wm]eth;d)phanyll-h 3,4- oxadiazol-

oxy] phenyl ] rret(%‘y’_ﬁ] (trifluoronethyl)phenyl]-1,3,4- oxadi azol - 2(3H) - one

was di ssol ved® Qﬂeﬁer Et OAc and neat nethyl net hanesul f onat e (2 eqt.) 15

was added. The m xture was stirred at room tenperature overnight. The

precipitated solid was collected by filtration, washed with ether and then

dried in vacug tfsgaﬁégxr@l mgqn,tzu;g@i( Hmpound as a white solid: nmp

190-195[err] C (dec.); cm 1) 1193, 1318, 1765, 1777, 1

HNWVR (CD& 3) [err] 2. 76 (s, 3H, 3. 51 (s, 9H, 4.19 (m 2H), 4. 75 (m 2H),

4.89 (s, 2H), 7.17 (d, J = 8.6 Hz, 25, (s, 1 H, 7.38 (dd, J = 8.6
and 25 2.5 Hz, 1 H, 7.54 (d, J = & ,L , 7.71 (d, J =8.4 H, 1 H,
7.91 (d, J = 8.1 Hz, 1 H; M5 mz 500 (M). General procedure
for the preparation of Exarrpl s 4 -

11 30 The foll ow ng descri bes

t he general p2aiigs e h nviinhes TR s
Formula M1 a- q .34 ox\a{d%al\z%lcs ChhI ﬁeno carbonylloxylethyl

10 trimethylammonium methanesulfonate

The crude 3-[[5-chloro-2-[[[[2-(dimethylamino)ethylloxy] carbonyl]
oxylphenyi]methyl}-5-[4-(trifluoromethyl)phenyl]-1,3,4-oxadiazol-2(3 H)-one
was dissolved 1:1 ether-EtOAc and neat methyl methanesulfonate (2 eqt.)

15  was added. The mixture was stirred at room temperature overight. The
precipitated solid was collected by filtration, washed with ether and then
dried in vacuo to afford the title compound as a white solid:

mp 190-195°C (dec.);
20

IR (KBr, cm-1) 1193, 1318, 1765, 1777;

TH NMR (CDCly) 52.76 (s, 3H), 3.51 (s, 9H), 4.19 (m, 2H), 4.75 (m, 2H),

4.89 (s, 2H), 7.17 (d, J = 8.6 Hz, 1H), 7.25 (s, 1H), 7.38 (dd, J = 8.6 and
25 25Hz 1H),7.54 (d,J=2.5Hz, 1H), 7.71 (d, J = 8.4 Hz, 1H), 7.91 (d, J =
8.1 Hz, 1H); MS m/z 500 (M+).

General procedure for the preparation of Examples 4 - 11

30 The following describes the general procedure used for the

preparation of compounds of the Formula Vila-c and Vlita-c which is also



-30 - iIIustrat ed herein in Reaction Schene 2. The acid chlorides of

For nul a { were prepar ed by reacting the correspondipgr/esismnsonei t h
oxal yl VOB r| de and a catalytic amunt of DVF in CH2Cl 2. The acid -
chlori des of Formula Va-c were i s®®ated as HCl salt and used wi thout
further 5 purification. To a stirred suspension of the conmpound of Exanple
1 (1 eqt.) and NaH (2 eqt.) in anhydrous ether, the corresponding acid
chloride inoétrﬂedrhéréin\m Relaction@chem@2. Jthdeatia oHidrides of Fomnalavas
stirred for 3-4 hrs. The reactjon m xture was dil uted W|th et her and

Et OAc, washedVia-€Hwere preparedhbyreacting:the cogiespending adidswith ioxalyl mysos) . The
ot hor - hexanescHioridé BT e RUARE G B DI Ty FHECH THR el BT of R0ty O
ety sy otk e

t enper at ur®e opemﬁmajhn Tlihasprredlspspemmdn\dﬁthaecmnpodnd\/aéEkamp@ déd;l washed 15
et R GobTlh o) A SRyt el h0 S0 e ARy SehPobidsayp « 4
20  4-Cnloro- 3f[5615w[ﬂ? \flt(ﬁ'é f\Hé@tél:rdam Hdm%«@re%%ﬁe&f&%?-é 3. 4-

oxadi azol - 3-yl | net ] ph eny | nmet h no) acetate
112-1 13[err] hays. Nmerfeactmaanmuﬂe)was dilBed Avithl ethénband EtDAc, W28héd @iffiBN304:

gz gi 7& g 6870 & F&qg V\ngfer, brine and then dried (MgS0,). The solventzowugage: - 3101
10 rotary evaporated and the residue was recrystallized from ether-hexanes
to provide the compound of Formula Vlla-c. Neat methyl
methanesulfonate was added to a solution of a compound of Formula
Vlla-c in 1:1 ether-EtOAc and the mixture was stirred at room
temperature ovemight. The precipitated white solid was filtered, washed
15  with ether and then dried in vacuo to afford the corresponding pure

compound of Formula Vllla-c.

EXAMPLE 4

20

oxadiazol-3-yljmethyllphenyl(dimethylamino)acetate (Vila, n = 1)

mp 112-113°C; MS m/z: 456 (MH*).

25  Anal. Calcd. for CogH17CIF3N304: C, 52.70; H, 3.76; N, 9.22.
Found: C, 52.51; H, 3.66; N, 9.10.



EXAMPLE 5

4- Chl or o- Zwb[gsfsﬁsio(t ri fluoronethyl)phenyl]-2.3-di hydro- 2- oxGCIUERN10
oxadi azol-- 3-yl ] net hyl ] phenyl - 3- (di et hyl, %l:p no) propi onate (VIlb, n = 2) 5
np 179-181 [err]C, M5 nmlz: 498 (MH). Anal . Cal cd. for

C23H23C F3N304. HCl : C, 51.70; H, 4.53; N, 7.86.

Found: C, 51.46; H 4.67; N, 7.71. 10

EXAMPLE 6 - EXAMPLE
4-Chloro-2-[[5-4[(trifluoronethyl)phenyl]-2.3-di hydro-2-oxo0-1, 3, 4-

oxadi azol - 3-yl ] et hyl ] phenyl - 4- (di net hyl am no) butyrate (Vllc, n 3) 15

np 162- 164 erg-Lhiloro-2-[[5-[4A(teifludrahvethyl)ph @g_kgs@nﬁgmm ,g}& -50.78; H,
4.26; N, 8.08. 51: H 4.35:
N, 7.80. 20 oxadiazol-3-yl]methyllphenyl-3-(diethyla ate (Vllb n=2)"

[[[4-Chl or50-2 [[5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-2-o0xo-1.3, 4-
oxadi azol -"3-yl ] net hyl ] phenoxy] car bonyl ] net hyl ]- 25 tri nmet hyl anmoni um

met hanesul fo V- . = #AMp 230-232[err]C, M5 mlz: 470 (M),
Anal . Cal cd. r‘?@?%ﬁﬂz@d@%@&%ﬁég&) C, 46.69; H 4.10; N, 7.42. 30
Found: C, 46.06; H 4.06; N, 7.21.

Anal. Calced. for 023H23CIF3N304.HC|: C, 51.70; H, 4.53; N, 7.86.

Found: C,51.46;H,4.67; N, 7.71.

10
EXAMPLE 6
oxadiazol-3-ylimethyl]phenyl-4-(dimethylamino)butyrate (Vlic, n = 3)
15
mp 162-164°C;
Anal. Caled. for CpoHp¢CIF3N304.HCI: C, 50.78; H, 4.26; N, 8.08.
Found: C, 49.51; H, 4.35; N, 7.80.
20

EXAMPLE 7

oxadiazol-3-ylimethyllphenoxy]carbonylimethyi]-
25 ftrimethylammonium methanesulfonate (Vilia, n = 1)

mp 230-232°C; MS m/z: 470 (M+).

Anal. Calcd. for 021 H20C1F3N304 CH3SO3 C, 46.69; H, 4.10; N, 7.42.
30 Found: C, 46.06; H, 4.06; N, 7.21.



232 - EXAVPLE 8
2- [ [ [ 4- Chlwo®oRsdib- 5-[4- (trifluoromet hyl) phenyl ] -2, 3- di hydr 8CTAGRY00910 1

. 3. 4- oxadi azol - 3-yl ] et hyl ] phenoxy] carbapyl ] ethy] - 5 diethyl net hyl ammnl um
rret hanesul fonate (Vilb, n 2) np > 260[err]C
EXAMPLE 9 10

3-[[[4-Chloro-2-[[5-[4-(trifluorone | ]-2.3-di hydr o- 2- oxo- 1

, 3. 4- oxadi azol - 3-yl ] met hyl ] phenoxy] M&Eﬂﬁ propyl ]trimet hyl ammoni um
met hanesul fonate (Villc, n = 3) 15 nmp > 260[err]C, M5 mz: 498 (M+).

Anal . Calcd. for C23H24CI F3AN3O4. CH3SO3: C, 48.53; H, 4.58; N, 7.07.

Found: C, 482-f[4- %Ioﬁo%ﬁ[s&(ﬂumromeﬂ\yl)p_henyl]-z,s-dlhydro-z-oxo-
EXAMPLE 10

4Ch|or02[[ -2-0x0-1 .3.4-

OXag 20l B Vg @méth&mmﬂéﬂmmﬂéﬂm&e&@%ﬁln@zi% 188[ err] C

mp > 260°C

EXAMPLE 8
10

1.3.4-oxadiazol-3-ylimethyllphenoxylearbonyll-
propylltrimethylammonium methanesutfonate (Vilic, n = 3)

15 mp > 260°C; MS m/z: 498 (M+).

m&l. Calcd. for CZ3H24C|F3N304.CH38033 C, 48.53; H, 4.58; N, 7.07.
Found: C,48.61: H, 4.58: N, 7.03,

20 EXAMPLE 10

oxadiazol-3-yiimethyl]phenyl{methylamino)acetate

25 mp 186-188°C (dec.).

EXAMPLE 11

30 oxadiazol-3-yljmethyl]phenyl-3-aminopropionate

mp 184-185°C (dec.).



4-Chloro-2-[[5-[4-(trifluoronethyl)phenyll-2,3-di hydro-2-oxo0-1 ,3,4- 30

oxadi azol Vﬁoyé,];gg% hyl ] phenyl - 3- ani nopr opi onat e np 184PABYFAYG0P1O
(dec.). -33 - -
EXAMPLE 12 -33- -

[4-Chl oro-2-[[5- uor onret hyl ) phenyl ] - 2. 3-di hydr o- 2- oxo-1 . 3, 4-
~oxadi azol - 3-yl ]

[ 4 ( rifl

nmet hyl ] phenoxy] net hyl - 4- (di net hyl am no) butyrate 5 (Xlc, n =
3) Step A, 3- [[5 Chl or o- 2- dﬁﬁﬁﬂ&&hﬁLb&ethoxy)phenyl]nethyl]-5-[4-
(trifluoromethyl)phenyl]-1.3.4-oxadi azol - 2(3H)-one (IX) 10 A
solution of 3-[(5-chloro-2-hydroxyphenyl)nethyl]-5-][4-

(trifluor 0fTEt[h%l)nl@i’&%gh-[‘ﬁ-(?nﬂuemeiﬁgi)gﬂéﬁ@@,Mlhﬁdﬁb-nroi@d?:ig guol ) in
dry. HWPA (50 was a ropw se under ni rogen to a stirre

suspensi on ofoxadiazordryijmetny] PNENOX yoMedOyi-di e imetnyia inojhutyrate oi |,
19. 4 mmol Rﬁ ( 5 nL). The resul tant yeIIow solution was stirred 15
for 30 ni R an®eH: eat chiloronethyl nethyl sulfide (1.49 nL, 17.8
nmol ) was added dropmnse The reaction mxture was stirred at room

t enper ature overni ght and the product was extract ed with et hyl acetate

(500 mL). TheStEpaAc | &k

and then dried (MgSOH),, . ' |l ow 20

sem -solid which was Peery SreefpRiaciazaala o, to afford
the title conpound as whlte crystals (44g, 70% 1HNI\/R(CDCIB)
[err] 2.28 (s, 3H), 5.00 (s, 2H), 5.22 (s, 2H), 6.92 (d, J = 8.5 Hz, 1

H, 7.3 @ 2H), 7ABolytion of 3=[(3-chidin:2-hydroxyphenyimethyl-8{4 Hz, 2H). 25
(trifluoromethyl)phenyl]-1,3,4-oxadiazol-2(3H)-one (6.0 g, 16.2 mmol) in
dry HMPA (50 mL) was added dropwise under nitrogen to a stirred
suspension of sodium hydride (0.77 g of 60% dispersion in mineral oil,
19.4 mmol) in HMPA (15 mL). The resultant yellow solution was stirred

15  for 30 min and then neat chloromethyl methyl sulfide (1.49 mL, 17.8
mmol) was added dropwise. The reaction mixture was stirred at room
temperature overnight and the product was extracted with ethy! acetate
(500 mL). The EtOAc layer was washed with satd. NaHCO3, water, brine
and then dried (MgSO,). Rotary evaporation of EtOAc gave a yellow

20 semi-solid which was recrystaliized from ethyl acetate/hexanes to afford
the title compound as white crystals (4.4 g, 70%).

1H NMR (CDClg) §2.28 (s, 3H), 5.00 (s, 2H), 5.22 (s, 2H), 6.92 (d, J =

8.5 Hz, 1H), 7.3 (m, 2H), 7.74 (d, J = 8.4 Hz, 2H), 7.96 (d, J = 8.3 Hz, 2H).
25

IR (KBr, cm-1): 1779, 1608, 1484, 1328, 1238, 1176, 1126.

Anal. Calcd. for C1 8H14CIF3N203SI C, 50.18; H,3.28; N, 6.50.
Found: C, 50.19; H, 38.32; N, 6.52. .



|R (KBr, cm1): 1779, 1608, 1494, 1328,1238, 1176, 1126. Anal .

Cal cd. for“[(gg,?jss C, 50.18; H 3.28; N, 6.50. PCT/US99/00910
Found: -C 19; H, 3.32; N 6.52. 30 -
_34 - Step B. 3-[[5-Chloro-2- (chP8romet hoxy) phenyl]met hyl ] - 5-[4-
(trifluoronethyl)phenyl]-1, 3. 4-oxadi azol - 2(3H) - one (X) Neat
sul furyl chloride (0.78 n_, 9.75 mmol) was added dropwise to 5 a stirred
sol uti on of tStepddnpoBs 2-échigrohmethoxy)phengllmetiy]-5+p4- CH2Cl1 2 (40

m.) under nitrogen. The 2*
tenperature for 4 hrs: : i )Jn After
renoval of excess reagent and CHZCI 2 by rot ary evaporatlon t he product
was- dried under vacuumto afford the title conmpound as an off-white solid
10 (3.4 g, 100% Neat sulfunishtaride (0178 (il419)75 mmol) wmm dopeise t¢ err]

024\ L. 79 = stirte Solufiph o s Compoynd Trgm StgB A8 5'6: 812 g ingy  “om 1)
1773, 1611, 1@?@6@%@@ @L%rﬂﬂﬁé%n 1%R8 reaction mixiiné wa@éﬁtﬁ‘l%d it%oh?r r]

H2O. C, 48.109;

Found: C, 48.{##ipdratufe fst:4 hés. §LESindicated coﬁp@emoﬁ of the reaction. After
[ 4- Chlor02[[5(4-(tr|fluoromethIg| hené/]b - di hydr o- 2- oxo-
removal of excess reagent an > by rotary evaporatlon the product

I 00

~ was dried under vacuum to afford the title compound as an off-white solid
10 (3.4 g, 100%).

MS m/z: 419 (MH*).

TH NMR (CDClg) 5 5.0 (s, 2H), 5,94 (s, 2H), 7.18 (d, J = 9.2 Hz, 1H), 7.38
15 (m, 2H), 7.74 (d, J = 8.4 Hz, 2H), 7.96 (d, J = 8.3 Hz, 2H).

IR (KBr, cm™1): 1773, 1611, 1572, 1487, 1325, 1163, 1128.

Anal. Calcd. for C17H11C|2F3N20300 25 Hgo C, 48.19; H, 2.76; N, 6.61.
20 Found: C, 48.04; H, 2.68; N, 6.53.

1,3.4-oxadiazol-3-ylimethyllphenoxyimethyi-4-

{dimethylamino)butyrate (Xic, n = 3)

25

The chloromethoxy compound of Step B (0.8 g, 1.91 mmol) was
added to a stirred suspension of Cs,CO3 (1.308g, 4.01 mmol) and 4-
(dimethylamino)butyric acid hydrochloride (0.352 g, 2.1 mmol) in acetone
(20 mL). The reaction mixture was stirred at room temperature overnight.
30 TLC indicated completion of the reaction. Acetone was rotary evaporated
and brine solution was added. The yellow precipitate was collected by



1 . 3.4-oxadi azol - 3-yl ] net hyl ] phenoxy] net hyl - 4-
(di met hylyagionegsant yrate (Xic, n = 3) 25 The chl BEBHSEHHRIP

conmpound of
suspensi on

Step B (0.8 g, 1.91 nmol) wv@s_ added to a stirred
of Cs2CO3 (1 .306g, 4.01 nmo and 4-

(di net hyl am no) butyric acid hydrochloride (0.352 g, 2.1 mmol) in ac

(20 nL). The reaction m xture was Stll’ d at rooglfxgrrpergtur

TLC i ndi cat
and brine s
_35_
solid was
compound Xl
[err] HNWVR (
7 3 Hz, §
7

(d J 10
1776, 1764,

overn

Surationand M@ﬁhéﬂ With-wataland el daRe. e Gruae solid wasor

PR P A=l R AR iR cibodi

aséﬂmiitéféomw ozsﬁg faseyg) et hyl acetate/hexanes to afford t
c as a Wh(l te sol

DVBO- d6) 8 1.49 (m 2H), 2.02 (t. J = 7.0 Hz, 2H), 2.25
92 oH), 5.79 (s, 2H), 7.24 (d, J
(5‘3"9"3595@%& 88I(—|§ " (%Y (

1 H, 7.50 (d, J =2.6 H, 1 H),
= 8.5 Hz, 7.98 (d, J = 8.3 Hz, 2H). IR (KBr,
1607, 1492 '1416, 1324, 1121. Anal . Calcd. for

d err] 3H23d 1FF$I\[MB€(DMSO5dé-)I2®.1 AT (m52H)32.02 (t4A) 6F7.0Mz,2H}K 2.258.8, d =
Found: C, 53.00; H, 4.70; N, 8.04.

EXAMPLE 13

10

15

20

7.3 Hz, 2H), 3.32 (s, 6H), 4.92 (s, 2H), 5.79 (s, 2H), 7.24 (d, J = 8.8 Hz,
1H), 7.43 (dd, J = 2.6 Hz, 8.8 Hz, 1H), 7.50 (d, J = 2.6 Hz, 1H), 7.90 (d, J
= 8.5 Hz, 2H), 7.98 (d, J = 8.3 Hz, 2H).

IR (KBr, cm-1): 1776, 1764, 1607, 1492, 1416, 1324, 1121.

et one
I ght. 30
ated

ecrude
he title

(0. 64g, 659 . 5 npll5-117[err] C,

(t, J =

= 8.8 Hz,

7.90

cml):

Anal. Calcd. for CQ3H23C|F3N305‘0.5 HZOI C, 52.83; H, 4.63; N, 8.04.

Found: G, 53.00; H, 4.70; N, 8.04.

EXAMPLE 13

1.3.4-oxadiazol-3-ylimethyl]phenoxylmethoxylcarbonyllpropyl]
trimethylammonium methanesulfonate (Xlic, n = 3)

The compound of Example 12 (Xlc) (0.95 g,1.85 mmol) was
dissolved in ethyl acetate (10 mL) and neat methyl methanesulfonate
(0.32 mL, 3.7 mmol) was added dropwise. The reaction mixture was
stirred at room temperature overnight. The white precipitate was
collected and purified by trituration with ether to afford the title compound

as a white solid (0.95 g, 82%). Recrystallization from ethanol/ether gave
white crystals:

mp 156-158°C; MS m/z: 528 (MH+).



3-[[[[4-Chloro-2-[[5-[4-(trifluoronethyl)phenyl]-2,3-dihydro-2-oxo- 20

1, 3. 4- oxa%’kﬁé%sﬁ yI ] met hyl ] phenoxg] net hoxy] car bonyl ] pr opy!l |PCT/US99/00910
trimethyl.a niam met hanesul fonate (Xllc, n = 3) The conpound
of Exanple 12 (Xic) (0.95 g, 1.85 nmol) ~RBs di ssolved in ethyl acetate
(10 nL) and neat nethyl nethanesul fonate 25 (0.32 nlL, 3.7 mmol) was added
dropwi se. The reaction m xture was stirred at roomtenperature

overni ght. The ﬁm;ﬁ DA t@ﬁ@ﬂ@g 2H), 2.27 04,1349y, Qd431(thI@UTI1fH2CI2Pb)(

trituration wt er to for | e conmpound as a white solid

(0.95 g, 82%3 oR%&rgﬁ)t @'22 ﬁﬁtzrgmfww Ql-f)as‘BVe(?hQHmzﬂ (d, J = 8.8ttiz,e

crystal s:

- 36 - 1K), 743 (YMRJ(@QSU-IEIB&B[HZJ]H)L 7349 (dyJ 2@6&2 AH)(£.903fdy J 2. 43
t, J =7.1H 22 2 4.91 2 5.81 (s,
(2H) 7.24 (d,= 56% %thgg(g g‘%‘*wﬂ'ﬁ(ddf% :H)2.7 He, %(3.88 HZH? 1H), (s
7.49 (d, ¥ =2.6 Hz, 7.90 (d, J = 8.5 H, 2H), 7.98 (d, J = 8.4
Hz, 2H); 5 Anal Cal cd. for [err] C, 48.12; H 4.68; N, 6.73.

Found: G, 48AA&.; Chllod}fGHC IPdN3O5eCH3S05:  C, 48.12; H, 4.68; N, 6.73.
EXAMPLE 14 10 21{H26@ 3NsOs o

[[[[4-Chloro-2-[[5-[4-(trifluoronethyl) pltound:] 2 G-48. 1;dd,04 740Ny 6171..3, 4-

oxadi azol - 3-yl ] met hyl ] phenoxynet hoxy] car bonyl ] et hyl ] trimet hyl anmonl um
nmet hanesul fonate (Xllla, n = 1) 15 To a m xture of compound X
from Exanple 12, Step B (0.4 g, 0. 9gyAMPLE 14

10

[{[{4-Chloro-2-[[5-[4-(triflucromethyl)phenyl}-2.3-dihydro-2-0x0-1,3.4-
oxadiazol-3-yilmethyl]phenoxylmethoxylcarbonylimethyl]
trimethylammonium methanesulfonate (Xlla, n=1)

15 To a mixture of compound X from Example 12, Step B (0.4 g, 0.95
mmol), Cs,CO3 (0.342 g, 1.05 mmol) and N,N-dimethylglycine (0.108 g,
1.05 mmol), acetone (20 mL) was added. The reaction mixture was stirred
at room temperature overnight. Acetone was rotary evaporated and then
brihe was added. The white precipitate of compound Xla (n = 1) was

20 collected and dissolved in acetonitrile and neat methyl methanesulfonate
(0.053 mL) was added. The reaction mixture was stirred at room
temperature for 2 days. The solvent was evaporated and ether was
added. The precipitate was collected and purified by recrystallization from
acetonitrile/ether to afford the title compound as a white solid (0.13 g,

25 23% two steps). mp: 100-104°C. MS m/z: 500 (M+).

TH NMR (DMSO-dg) §2.27 (s, 3H), 3.33 (s, 9H), 4.60 (s, 2H), 5.09 (s,

2H), 5.48 (s, 2H), 7.24 (d; J=8.9 Hz, 1H), 7.52 (dd, J=2.6 Hz, 8.8 Hz, 1H),
7.80 (d, J=2.6 Hz, 1H), 7.90 (d, J=8.6 Hz, 2H), 7.97 (d, J=8.3 Hz, 2H).



mml ), Cs2CO3 (0.342 g, 1.05 mmol) and N, N-di net hyl gl yci ne (0.108 g,

1. 05 mol jyo gesspee (20 nl) was added. The reaction m xture REKUSI0PNEd
at room tenperature overnight. Acetone wgs_rotary evaporated and then
bri ne was added. The white precipitate of conpound Xla (n = 1) was 20 ~
col l ected and dissolved in acetonitrile and neat nethyl nethanesul fonate
(0.053 nL) was added. The reaction m xture was stirred at room

t enper at ur e Amal.Caleds forGmHroClesh;AgeChlag®itaediTHafhd et her was

added. The precipitate was collected and purified by recrystallization from
acetonitrile/ether to afford the title c ad: Hs 453N, 67401 i d (0. 13 g,

25 23%two steps). np: 100-104C NS mf z: A5 A AO. H NVR
(DVBO-d6) [err] 2.27 (s, 3H), 3.3m0ynd: 9@',2%3%%5;2%%',6%.09 (s,
SH), 5.48 (s, 2H). 7.24 (d, J=8.9 Hz, 1 H), 7.52 (dd, J=2.6 Hz, 8.8 Hz, 1

-

H) , 7.60 (d, J=2.6 Hz, 1H), 7.90 (d, J=8.6 Hz, 2H), 7.97 (d, J=8.3 Hz,
2H). 30 5 EXAMPLE 1 -37 - Anal . Cal cd.
for [err] H2O . C, 44.34; H, 4.53;
N, 6.74. Found: C, 44.35; H, 4.28; N, 6.46.

5

[ 4- Chl or o- 2- ¢
oxadi azol - 3- yoXaHarol-{ - RHenoXy Ity Qutes tiny D)PHAP!S
hydr ochl ori d | b . 10 To a m xture of conmpound X from
Exanpl e 12, 3%@95,&‘-%@93 16,00 5:2) mol ), Cs2008 (0.622 g, 1.91 nmol)
and 3- (diqgt hyl am no) propi onic acid hydr ochl oride (0.108 g, 1.05 mmol),
acetone (20 nlL) was added. The reaction mxture was stirred at room
tenperature for 3 Taypsmixtues oieompeund X fromakxyareplept?, fitep Barl0.40gi %85was
added to the r%?ﬁsélﬂ%szaag (B.re%%' éj,' {8% ?ﬁlmol) and 3-(diethylamino)propionic acid
hydrochioride (0.108 g, 1.05 mmol), acetone (20 mL) was added. The

reaction mixture was stirred at room temperature for 3 days. Acetone was

15  rotary evaporated and brine was added to the residue. The precipitated
white solid (0.38 g, 75%) was collected. To a stirred solution of crude |
product (0.16 g, 0.30 mmol) in ethyl acetate 1N HCl in ether (0.36 mL,
0.36 mmol) was added and kept at room temperature for 3 hr. The
hydrochloride salt of the title compound Xlb was collected by filtration

20 (0.11g, 64%):

mp 165-167°C (dec.); MS m/z: 528 (MH*).

TH NMR (DMSO-dg) 8 1.16 (t, J=7.2 Hz, 6H), 2.93 (t, J=7.8 Hz, 2H), 3.01-

25  3.10 (m, 4H), 3.19-3.25 (m, 2H), 4.93 (s, 2H), 5.84 (s, 2H), 7.27 (d, J=8.8
Hz, 1H), 7.44 (dd, J=2.6 Hz, 8.8 Hz, 1H), 7.51 (d, J=2.6 Hz, 1H), 7.91 (d,
J=8.5 Hz, 2H), 8.00 (d, J=8.3 Hz, 2H), 10.5 (s, br, 1H).

Anal. Calcd. for Co4Hp5CIF3NgO5¢HCL:  C, 51.08; H, 4.64; N, 7.45.
30 Found: C, 46.94; H, 4.42; N, 6.76.



white solid (0.38 g, 75% was collected. To a stirred solution of crude
product (Q. 1653% 30 mol) in ethyl acetate 1IN HCl in et hempctiisssosiio

0. 36 rrm)l SHed and kept at roomtepperature for 3 hr. The -
hydrochl oride salt of the title conpoun® Xl b was collected by filtration 20
(0.11g, 64%: np 165-167[err]C (dec.); MsS mlz: 528 (MH).

[err]H NVR (DMSO-d6) [err]l1l.16 (t, J=7.2 Hz, 6H), 2.93 (t, J=7.8 Hz, 2H),
3.01- 25 3.10 (m 4H), 3.19-3.25EXAMPHE 16 93 (s, 2H), 5.84 (s, 2H),

7.27 (d, J=8.8 Hz, 1H), 7.44 (dd, J=2.6 Hz, 8.8 Hz, 1H), 7.51 (d,
J=2.6 Hz, 1H), 7.91 (d, J=8.5 Hz, 2H), 8.00 (d, J83Hz 2H), 10.5
(s, br, 1H : i avh. 7-45. 30
Foundc46?,,.,,ﬂ'&'{‘ Shalhydbodiond

38 - 1.3,4-oxadiazol-3-ylimethyl]phenox tarbonyl}-2- :
3-[[[[4-Chlofo-2-[[5-]4- trlflurorrethl .3- di hy - 2- 0X0- 1
. 3, 4- oxad? azBydroxypropyvi] frimethylam R megianegsyito t“'-‘E&hﬁydroxypropyl]
trimet hyl anmoni um et hanesul f onat e (XI I I) To a stirred
suspensi on of conmpound X from Exanple 12, Step B (0.4 g, 0.95 mmul)
and Cs2CO8 (0. 342Tg,a &tidéd anbs)ns:m@f:ebmpmuhﬂO(frb}n Exampld 12; 8tepcBniti ne

[ Col ucci, Wi. ;. Turnbul | ; Gandour 10 Analg/{ | cal

Bi ochemi stry! f@ 0. %"1[89‘)4’@9 Q%%](O(&#l%f 85 rﬂ”\?ﬁ Ifh@sejon » added.
The reaction Xture.was.stirr.e t : Acet one
was rotary e %?’&PEH“% %{F@rm E]‘d' 'aﬁg%{'ﬁe:ﬁ@}é?lﬁc?‘e@”

10  Analytical Biochemistry, 762, pp.459-462 (1987)1 (0.155 g, 1.05 mmol)
was added. The reaction mixture was stirred at room temperature for 2 hr.
Acetone was rotary evaporated and water was added and then extracted
with ether. The extract was then washed with water, brine and dried
(MgSO0,). Evaporation of ether gave a yellowish foamy solid which was

15 then dissolved in ether and 0.1 mL of methyl methanesulfonate was
added. The reaction mixture was stirred at room temperature overnight.
The precipitated solid was collected and triturated with ethy! acetate/ether
to afford the title compound as an off-white solid (0.2 g, 33% two steps).
mp: 98-101°C. MS m/z: 544 (M*).

20
TH NMR (DMSO-dg) §2.30 (s, 3H), 2.52-2.58 {m, 2H), 3.10 (s, 9H), 3.34-
3.41 (m, 2H), 4.43 (m, 1H), 4.94 (s, 2H), 5.73 (d, J=6.2 Hz, 1H), 5.81 (d.
J=5.5 Hz, 1H), 5.84 (d, J=6.6 Hz, 1H), 7.27 (d, J=8.8 Hz, 1H), 7.44 (dd,
J=2.7 Hz, 8.8 Hz, 1H), 7.49 (d, J=2.6 Hz, 1H), 7.91 (d, J=8.5 Hz, 2H), 7.99

25 (d, J=8.3 Hz, 2H);

IR (KBr, cm-1): 3307, 1784, 1751, 1490, 1417, 1324, 1194, 1123, 1065.

Anal. Calcd. for 024H2601F3N306'CH3303'0 75 H20

30 C, 45.95; H, 4.70;- N, 6.43.
Found: C, 45.88; H, 4.69; N, 6.13.



with ether. The extract was then washed with water, brine and dried
(MySO™4) . Ewepssssidon of ether gave a yel |l owi sh foamy solid WFEHSRAYs
then dissolved in ether and 0.1 nL of ngghyl nethanesul fonate was )
added. The reaction m xture was stirred at room tenperature overnight.

The precipitated solid was collected and triturated with ethyl

.acet at e/ et her to afford the ti opund as an off-white sofid (0.2
g, 33%two steps). np: 98-1 Ol—ﬁm mz: 544 (M+). 20

[err] H NWR (DI\/SOdG) [err] 2.30 (s, 3H),. 2.52-2.58 (m 2H), 3:10 (s, 9H),

3. 34- 41(m2H) 43m1H) 494(s 2H), 5.73 (d, J=6.2 Hz, 1
H, 5.81 (d. 4-CHiofo -rﬁﬁdrrﬂt -213- 6?022- - J=8.8 Hz,
1M, 7.44 (dd. JZ?HZ8 Hz .49(J26Hz 7.91 (d,
J=8.5 Hz, 21 4-oxadiazol-3-yiimethyljphenoxyjmethoxy]cark ml)

3307, 178 Wiy 119 na Cal cd. for
0L g}m{.ﬁrv i im%ﬁ ffisnate (xvna,ﬁ )

C, 45.95; H, 4.70; N, 6.43. Found: C,
45.88; H, 4. &lepM. 6. 1;3[[2-|l[(ButyIthio)carbonylloglmethoxyl-S-Chloro- -39 -
EXAMPLE 17 . .

2-[[[[[4-Chloro-2-[[ 5¥n& 4l jjphe i XACTRZOL
. 3, 4- oxadi azol - 3-yl ] ] met hoxy] car bonyI ] oxy] 5

et hyl ] tri nmet hyl ammnrm\agﬁg&onnate (XVIla,n=1) Step A

3-[[2-[[ #6But yl t hi o) car bonyl ] oxyl nmet hoxy] - 5- Chl or o-

phenyl Jmethyl]-5-[4-(trifluoronethyl)phenyl]-1 .3 .4-oxadiazol -
2(3H)-one (XIV) 10Sodium hydride (6054 iinming pdd%m..aaﬁmmeaavas)addedM Ny,

3.6 mmol ) vas, A4ARY cold (0°C) solution of the compound of Formula Il (1.11 g, 3
mmol) in dry HMPA (6 mL) under nitrogen and then aliowed to warm to
room temperature. After 30 min. the resultant yellow solution was cooled

15 to 0°C and then neat O-iodomethyl-S-butyl carbonothioate [Folkman, M.
and Lund, F., Synthesis, pp.1159, (1990)] (1.0 g, 3.6 mmol) was added
dropwise. The resultant mixture was allowed to warm to room
temperature and stirred overnight. Saturated brine was added to the
reaction mixture and the precipitated white solid was filtered, washed

20 thoroughly with water. The crude wet solid waé dissolved in 1:1:1 EtOAc-
CH,Cly-THF and then dried (MgSO,). Filtration and evaporation of |

solvents gave a white solid (1.76 g) which was recrystallized from ether to
afford pure XIV (693 mg, 62%).

25 StepB.

1.3.4-oxadiazol-3-yilmethyvllphenoxvimethv! chloroformate

XV)

Neat sulfuryl chloride (80 pL, 1 mmol) was added to a stirred

30  solution of the compound of Step A (258 mg, 0.5 mmol) in anhydrous
CH2Cl> (2 mL) under nitrogen. The resultant mixture was stirred at room

temperature for 2 hrs. The reaction mixture was rotary evaporated to



to stirred cold (O[err]C solution of the conmpound of Formula Il (1.11 g, 3
nmol ) in dré HI\@A (6 nmL) under nitrogen and then all owed to persdsmwmos1o '
room tenpé’y PUPRI%After 30 min. the resultant yel | ow sol uti on was cool ed-15
to OC and then neat O i odomet hyl - S- but y40Ocar bonot hi oate [ Fol kman, M

and Lund, F., Synthesis, pp.1159, (1990)] (1.0 g, 3.6 nmol) was added
dropwi se. The resultant mxture was allowed to warmto room

tenperature gRehesidtrednPietiperatlire apri thentksptiundes higlsvacliden to affole
reaction mxture and the precipitated white solid was filtered, washed 20

t hor oughl y wthendesired .chlun@foamgﬁoﬁﬁorraulai XVassa whitesalidd0i33 @)-1: 1 Et OAc-
CHerr]Cl2-THF and then dried (MgSO4). Filtration and evaporation of
solvents gave a white solid (1.76 g) which was recrystallized fromether to

afford pure Xt¥p(93 @!?—@%me-lm—(% ammﬁll%ﬂg’_‘ﬂ
[4-Chloro-2-[[5-[4-(triTluoronethyl)phenyl]-2.3-dihydro-2-oxo-
1 , 3. 4-ox@adi azol - 3-yl a pethoxyiohenyl]ms ifle th

( XV) Nea L |) was added to
a stirred 30 solutiof e E O Spmel 2 ){\b§8nﬁg{:‘)g?5 mmol ) in
anhydr ous CH2A 2 (2 nmL) under nitrogen. The resultant m xture was

stirred at room tenperature for 2 hrs. The reaction m xture was rotary
evaporated to Neat dry 2-(dimethylamino)ethanol (134 mg) was added ta g stirred

d t t d,t kept ' fford
the dosi red SOIUIETar e erBpoMy REF AR IRih teB 8 IFEY BT s )
Step C. 30l [ rfHydeses %Hédl% (B mildi 4R thel AktDR) Stirfed bosbright. Reaction

car bonyl ] oxy] net'hoxy] phenyT] nmet hyl ]-5-[4-(trifluoromethyl)-

phenyl ] - 1. 3, 4mixturdi was idild{gdHyitlo @H/Olylamd ther duenched with 5% NaHQG4. dry
2- (di met hyl ami no) et hanol (134 ng) was added to a stirred sol uti on of
t he conpound @rganie layes was wmraéacb@ndawashgg wgith wigter, brine and then dried

(MgS0y4). Evaporation of CH>Cl, gave the title compound as a light yellow
oil (0.21 g).

15
StepD.  2-{[[[[4-Chloro-2-[{5-[4-(triflucromethyl)phenyl]-2.3-dihydro-2-

oxo-1,3 4-oxadiazol-3-ylimethyllphenoxylmethoxyl-
carbonylijoxy] ethyi]tﬁmethylammonﬁum methanesulfonate
(XVila,n = 1) |
20
The crude product from Step C (0.2 g) was dissolved in 1:1 ether-
EtOAc (5 mL) and treated with methyl methanesulfonate (2 eqt.). The
mixture was stirred at room temperature ovemight and the precipitated
white solid was filtered, washed with ether and then dried in vacuo to
25 afford the title compound as a white solid (94 mg):

mp 145-150°C (dec.);

TH NMR (CDCI3) § 2.76 (s, 3H), 3.45 (s, 9H), 4.16 (m, 2H), 4.71 (m, 2H),
30 4.96 (s, 2H), 5.79 (s, 2H), 6.98 (d, J = 8.4 Hz, 1H), 7.31-7.34 (m, 2H), 7.75
(d, J = 8.4 Hz, 2H), 7.97 (d, J = 8.2 Hz, 2H); MS m/z 530 (M+).



10 anhydrous CH2A 2 (5 nmL) and the m xture stirred overni ght. Reaction

m xture wagygloddgsfd W th CH2CI 2 and then quenched with 5% NaPCOCRIS99/00910
Organi c | ayer was separated and washed w t|h water, brine and then dried -
(MgS™) . Evaporation of CH2Cl 2 gave the'f‘i t1e conpound as a |light yellow
oil (0.21 g). 15 Step D.
2-[[[[[4-Chloro-2-[[5-[4-(trifluoronethyl)phenyl]-2, 3-di hydro- 2-

ox0-1 . 3. 4- oxA¥haldelclaimegd: et hyl ] phenoxy] net hoxy] -

carbonyl ] oxy] ethyl]trinmethyl anmoni um nmet hanesul f onat e

(XVIla, n =1) 20 The crude product fromStep C (0.2 g) was

di ssolved in I 1 ethigompound of H&RimipanL) and treated with nethyl

met hanesul fonate (2 eqt.). The m xture was stirred at room
tenperature overni ght and the precipitated white solid was filtered,

washed with ether and theq_.
as a white solid (94 ng): '°
NVR (CDC 3) [err] 2.76 (s, 3
30 4.96 (s, 2H), 5.79 (s, 2H;

dried in vacuo to 25 afford the title conpound
np 145-150[err] C (dec.); [err]H

s, 9H), 4.16 (m 2H), 4.71 (m 2H),
., J =8.4H, 1H, 7.31-7.34 (m
7

2H), 7.75 (d, J =8.4 H, 2H 7579(d, J = 8.2 Hz, 2H); M5 niz 530
(M) . N -41 - ( What is clainmed:
1. A conpound of the formJI(\@\/‘ o
5 O-A/lkB'—D—R
wherein
A is a direct bond or -CHz0-;

B is a direct bond or oxygen;
D is (CHy)n- or -CHLHOHCH,-;
n

10 is an integer from 1 to 4;
| ® e ©
R is —NR'R?Z or —NR'R2R3X in which X is a counter
anion; and
R1, R2,
and R3 - each are independently hydrogen or C4.4 alkyl;

15 or a nontoxic pharmaceutically acceptable salt or solvate thereof.

2. The compound of claim 1 wherein A is a direct bond, B is a direct
bond, and Dis -(CHo)p-.

20 3. The compound of claim 2 selected from the group consisting of:

4-chloro-2-[[5-[4-(trifluoromethyl)phenyl}-2,3-dihydro-2-oxo-1,3,4-
oxadiazol-3-yljmethyl]phenyl(dimethylamino)acetate;

25  4-chloro-2-[[5-[4-(trifluoromethyl)phenyl}-2,3-dihydro-2-oxo-1,3,4-
oxadiazol-3-ylJmethyl]phenyl-3-(diethylamino)propionate;

) AR D



[err] 5 wherern A Is a direct bond or -CHerr]O;
B Is a ond or oxygen; D Is -(CH2) P

-CH err] lgésrl? n is an integer from1l %g‘iﬁ]_sw/&fmo
R is -NR[err] R2 or [err] in whi ch-R2i-s a counter

ani on; and R1, R2, and R3 each are independently hydrogen
or Cllerr]4 alkyl; 15 or a nontoxic pharmaceutically acceptable salt or
sol vat e t her eatchloro-2-[[5- 42tnﬂqub ﬁgmwr@lfésidr Idfo-b-wkenes - A is a direct
bond, B is a direct hst g IS (]CH erﬁ% [err]- Ia20 3. The
conpound of ¢ |oesad1azolsaﬂé}§m@bylﬂprmyh4e(dgnethwlarmng)mﬁyna@p.of
4-chloro-2-[[5-[4-(trifluoronmethyl)phenyl]-2,3-dihydro-2-oxo-1, 3, 4-

oxadi azol - 3-yl ] met hyl ] phenyl (di met hyl anmi no) acet at e; 25

4- chl or o- 2- [ [ ${j44hldrbiZ- {594 HRLBYIM hényl}-3;30diRydFgR2 x8x 3, 4-

oxadi azol - 3y| nmet h |£¢Hq-3 (die adrf:'?l)!gmn)ca)%pro'rg 002 P334

-42 - oxadrazol- -yl]methyl]phenoxy]carbonyl]methyl]trrmethylammonrum

4-chl oro- 2 [[?T% h%% 'E ﬁrorrethyl)phenyl] 2, 3-di hydr o- 2- oxo-'1, 3, 4-
oxadi azol - a T 1 - 4- (di met hyl am no) butyr ate;

2-[[[4-chloro-2-[[5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-2-oxo-1,3,4-
oxadiazol-3-ylJmethyljphenoxy]carbonyllethyl]diethylmethylammonium
10  methanesulfonate;

3-[[[4-chloro-2-[[5-[4-(triflucromethyl)phenyl]-2,3-dihydro-2-oxo-1,3,4-
oxadiazol-3-yljmethy{]phenoxylcarbonyi]propyljtrimethylammonium
-methanesulfonate;

15
4-chloro-2-[[5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-2-oxo-1,3,4-
oxadiazol-3-yljmethyl]phenyl(methylamino)acetate; and

4-chloro-2-[[5-{4-(trifluoromethyl)phenyl}-2,3-dihydro-2-oxo-1,3,4-
20  oxadiazol-3-yljmethyllphenyl-3-aminopropionate;

or a nontoxic pharmaceutically acceptable salt, counter anion or solvate
thereof.

25 4, The compound of clarm 1 wherein A is a direct bond, B is oxygen
and Dis -(CHy),-.

5. The compound of claim 4 selected from the group consisting of:

3-[[S-chloro-2-{{[[2-(dimethylamino)ethyljoxy] carbonylJoxy]phenyl]methyl}-
30 5-[4-(triﬂuoromethyl)phenyl]-1,3,4-0Xadiazol-2(3H)-one; and

LT Il



[[[4-chloro-2-[[5-[4-(trifluoronethyl)phenyl]-2,3-dihydro-2-o0x0-1,3,4- 5
oxadi azol ?og,%ggib hyl ] phenoxy] car bonyl ] net hyl ] t ri met hyl ammonP@Irvs99/00910
met hanesul f onat e; -
2-[[[4-chloro-2-[[5-] 4- (trlfluoron'ethyl')ﬁenyl] 2, 3-di hydr o- 2- oxo- 1, 3, 4-
oxadi azol - 3-yl ] net hyl ] phenoxy] car bonyl ] et hyl ] di et hyI met hyl anmoni um 10

met hanesul f onate; -

3-[[[ 4-chl or022[{[[45(51[{3m—:e-t[[ﬁ-fﬂl-(mnﬂumemgthylmtmm!]}z 3-dihytlmoyRtoxost,34e- 1 |, 3, 4-

ot haneoul 1 ovetanaad-d-Yiimatiyfbhancwybatbon sty imet iamonium
4- chl or o- 2- [[ﬁe[“.ﬁl%rﬁéﬁwfghaféronet hyl ) phenyl ] - 2, 3-di hydr o- 2- oxo- 1, 3, 4-

oxadi azol - enyl(nethylan1no)acetate and
4-chloro-2-[[5-[4-(trifluoronmethyl)phenyl]-2,3-dihydro-2-oxo-1 ,3,4- 20

oxadi azol - 3y| met h nyl - 3- am nopr opi 0 te Qr a nopt oxi ¢

phar maceut5 caP 3 n&@i@é@ﬂﬁﬁ@“%ﬁ‘%ﬂc gPtag’?ﬁ 6%“ cﬁo'%"&?rv%ﬂ'@n or solv Vaiier eof .

25 ) ound of cl al m 1 vvherel n Ais a direct bond, B is oxygen
(CH ﬁ‘er rﬁ)

and D is - The conpound of claim4 sel ected from
t he group consisting of:

5-chi or 0- 2-[ [ [ L2- ( di net hy] thy! | henyl ] met hyl
30 5[4 (17 P11 UoTBRGORRYYLAFIAN 1, hereliAis sgblzCr! B Sdted pend -
“43 -

2-[[[[4-chl or 898 ssEHanr i £ 1 uor omet hyl ) phenyl ] - 2, 3- di hydr o- 2-oxo0-1 , 3, 4-

10
7. The compound of claim 6 selected from the group consisting of
[4-chloro-2-[[5-[4-(triﬂuoromethyl)phenyl]-2,3-dihydro—2-oxo-1 3.4-
oxadiazol-3-yljmethyl]phenoxy]methyl-4-(dimethylamino)butyrate;

15

3-[[[[4-chloro-2-[[5-[4-(trifluoromethyl)phenyi]-2,3-dihydro-2-ox0-1,3,4-
oxadiazol-3-yljmethyl]phenoxy]methoxy]carbonyllpropyi]
trimethylammonium methanesulfonate;

20  [[[{4-chloro-2-[[5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-2-oxo0-1,3,4-
oxadiazol-3-yljmethyl]phenoxy]methoxylcarbonylimethyl]
trimethylammonium methanesulfonate; and

[4-chloro-2-[[5-[4-(trifluoromethyl)phenyl]-2,3-dihydro-2-oxo-1,3,4-
25  oxadiazol-3-ylJmethyllphenoxy]methyi-3-(diethylamino)propionate
hydrochloride;

or a nontoxic pharmaceutically acceptable salt, counter anion or solvate
thereof.

O R A



oxadi azol - 3-yl ] net hyI ] phenoxy] car bonyl ] oxy] et hyl Jtri met hyl ammoni um
nmet hanesul_f onat e; or a nontoxic pharmaceutically acceptpiagsosabdio

counter an’8d? ’8?5lgol vat e t her eof . 6. The conpound of claiml

wherein Ais -CH20-, Bis a direct bond44- and Dis -(CHerr])[err].-10

7. The conpound of claim6 selected fromthe group consisting of

(4-chloro-2-[[5-[4-(trifluoronethyl)phenyl]-2, 3-di hydro-2-oxo-1 , 3, 4-

oxadi azol - 3- yé]netmé]ca oraiidib 7 vHich m-{%héﬁmmmﬁﬁ gate; 15
ro-2-oxo-1 , 3, 4-

3-[[[[4-chloro-2-[[5-[4- trlfluororrethyag_phe
oxadi azol - 3- ymmfimrnmqtlpwm(wj]rg;ammrg p¥oni 3. Arasadigzol-

H'[[th 2%: gro QT%”ﬁﬂn%ﬁs&j g?@h‘i?ﬂ??@ipenwl} Srg‘,‘%th a!ahm onlu?) oxo-1, 3, 4-

oxadi azol - 3- yinetfirnedulfeRame xy] met hoxy] car bonyl ] net hyl ]
tri met hyl anmoni um net hanesul f onat e; and

[4-chl oro®-[[5-[4-(trifluoromethyl)phenyl]-2, 3-di hydro-2-oxo-1 , 3, 4- 25
oxadi azol - 3-yL] met iyl ] phenox t, IO
hydr ochl ori deb Theld (5’1’“%09%11??9!?%1' Bﬁ%‘ﬁ%ﬁﬁ‘e@% a(g"_'g? ’a?ogrﬁ gig%éé bsoéﬁdt
counter ani ONaAY @&I V@H%CHOHCII-Per eof .
-44 -

10. The compound of claim 9 which is 3-[[[[4-chloro-2-[[5-[4-

10  (trifluoromethyl)phenyl}-2,3-dihydro-2-oxo-1,3,4-oxadiazol-3-
yllmethyl]phenoxylmethoxy]carbonyi}-2-hydroxypropyl]
trimethylammonium meghanesulfonate.

11.  The compound of claim 1 wherein A is -CH;0O-, B is oxygen, and D
15 is -(CHy)p-, |

12. The ecompound of claim 11 which is 2-[[[[[4-chloro-2-[[5-[4-

(trifluoromethyl)phenyl]-2,3-dihydro-2-oxo-1,3,4-oxadiazol-3-

ylimethyl]phenoxylmethoxylcarbonyljoxylethylltrimethylammonium
20 methanesulfonate.

13. 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

25 compound as defined in claim 1 in association with a pharmaceutically
acceptable carrier or diluent.

14. A method for the treatment of disorders responsive to opening of
the !argé conductance calcium-activated potassium channels in a |
30 mammal in need thereof, which comprises administering to said mammal

a therapeutically effective amount of a compound as defined in claim 1.

) 0 R



8. The corrpound of claim7 which is 3-[[[[4-chloro-2-[[5-]4-
(trifluor O‘Eﬁéﬁ henyl] 2, 3-di hydr o- 2-oxo- 1 , 3, 4- oxadi azolPC3I/US99/00910

yl ] met hyl ] oXy rret hoxy] carbonyl ] propyl Jetri met hyl ammoni um -
met hanesul f onat e. . The compound”of claim 1 wherein Ais -CHO,
B-is a direct _bond and Dis -CI-lZCI—lO—lCI—lZ-. 10. The conmpound of

claim9 which is 3%% [ 4-chl or o- [{AS - 10 . .
e e ot un
)r/rét hane)s/ul 1? ona @JU@BHQ é’é%%sgﬂﬂ%hhﬁ%ﬁfigﬁwa?gmffmv%é?@ H% y

-CH err] O, B {rauMmar Gftﬁamﬂﬁ}ilmp sb'i_hai icord (rﬁhlbﬁ%éidilfdy"sfunctnon and urlf?ary The
conmpound of claim 1l which 2-[[[[4-chl’oro-2-[[ 5-

(trifl uoronet hincpptiaencs.- 2, 3 di hydr o- 2-oxo0-1 , 3, 4- oxadl azol - 3-.

yl ] met hyl | gphenoxy] nmet hoxy] car bonyl ] oxy] et hyl ] t rimet hyl anmoni um 20

nmet hanesul f'Onat e. 13. A pharnmaceutical conposition for the
treatment of ditgor dqha method SfRFIRT$S WherSinQREMETIEN isidhdkkar ge conduct ance
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The present invention provides novel oxadiazolone derivatives having general formula (I), wherein A, B, D and R are as defined
herein, or a nontoxic pharmaceutically acceptable salt or solvate thereof and are useful in the treatment of disorders which are responsive

to the opening of the large conductance calcium-activated potassium

channels.




