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I m dazol es, xazol es, 'f‘?l azoles and Pyrroles , afft4 the Use Thereof2
Background of the Inver”it-"‘_' on 1) Field of the Inventiegn This invention is in
the fiel d WPOS®IZi nal chenistry. In particular, the invenpipRist@sRi€s o
aryl substituted pyrazoles, imdazoles, oxazoles, thiazoles and pyrroles,
and the discovery that these conpounds are anticonvul sants and act as 15
bl ockers of sodi um (Na+) channels. Rel ated Background Art Several classes
of therapeutigg_lg seful gr ugs, including |local anesthetics such 20 as

| i docai ne and }gi ed Fynagoles, dmidazoles,Oxazopes; Fliiaznles and

am ocl arone, and anticonvul gants, such as | anotrigi ne, phenytoin and

car banmazepi ne, have been s oiroles, amsk they Usenfrbereefhani sm of acti on by
bl ocki ng or nodul ati ng Na+ channel activity (Catterall, WA., Trends
Pharmacol . Sci. 8:57-65 (1987)). Each of these agents is believed to act
by interfering with the.rapid influx of Na+ ions. 25 Recently, .other Na+
channel bl ockers such as BW 9 and I(?:{I ri zine have been shown to be
neuroprotective in ani mal nol4ckgpeugd eMVardian i schenia and are
presently in clinical trials (Gahamet al., J. Pharmacol. Exp. Ther.

269: 854-859 (1994); Brown et al., British J. Pharmacol. 115:1425-1432
(1995)). The neuroprotective activity of Na+ channel blockers is due to
their 30 effectiveness in decreasing extracellular glutamte concentration
during ischemia by inhibiting the release of this excitotoxic am no acid

neur ojg ansm-tter. .Studi es have 2 4 S E P 2003 WD 00/ 57877 - 2.
PCT/ US 010%’5?%%’%?%2‘”un| i ke glutamate receptor antagonists, Na+

channel bl ockers prevent h-, poxic damage to nmanmalian white matter (Stys
et al., J. Veurosci. 12:430-439 -

This invention is in the field of mediéina.l chemistry. In particular, the
invention relates to aryl substituted pyrazoles, imidazoles, oxazoles, thiazoles and

pym?les, and the discovery that these compounds are anticonvulsants and act as
15 blockers of sodium (Na") channels.

Related Background Art

Several classes of therapeutically useful drugs, including local anesthetics such
20 as lidocaine and bupivacaine, antiarthythmics such as propafenone and amioclarone,
and anticonvulsants such as lamotrigine, phenytoin and carbamazepine, have been
shown to share a common mechanism of action by blocking or modulating Na*
channel activity (Catterall, W.A., Trends Pharmacol. Sci. 8:57-65 (1987)). Each of
these agents is believed to act by interfering with the rapid influx of Na* ions.
25 Recently, other Na* channel blockers such as BW619C89 aﬁd lifarizine have
been shown to be neuroprotective in animal models of global and focal ischemia and
are presently in clinical trials (Graham et al., J. Pharmacol. Exp. Ther. 269:854-859
(1994); Brown et al., British J. Pharmacol, 115:1425-1432 (1995)).
The neuroprotective activity of Na' channel blockers is due to their
30 effectiveness in decreasing extracellular glutamate concentration during ischemia by

inhibiting the release of this excitotoxic amino acid neurotransmitter. Studies have




(1992)). Thus, they may offer advantages for treating certain typesZ?fSEPIUM '
strokes or neuronal traugBywhere damage to white matlar tracts is )
prominent. 5 . Another exanple of clinical use of a Na# channel blocker is
riluzol e.- Winao/s78r7ug has been shown to prolong survival i'n a _subset of
pdtients with ALS (Bensim et al., New Engl. J. Med. 330:583<38500A%Y) )
and has subsequently been approved by the FDA for the treatnent of AL-S .
In addition to tngmabove- mentioned clinical uses, carbanazepine,

| i docai ne shwdvmphbatytdike ghitemaiecRsed +tneat uy opat hi c

pain, such as fromtrigem nal neuro1p§§?g#ﬁé§?&§§g’t?\% n‘gehﬁapﬂ?)lapﬁvﬁ%fgoprﬁ‘(%r
forms of NEYRAXIGSAHARE (o amanemaligndwhise anatrer (ST en0s, PhavsBe 12:2§6-439

16: 309- 316 ((llgggi))—n“@q e %réabanﬁ_mg- ne and | anmotrigi ne have been usea for
the treatment of mani ¢ Be%r ¥sPU 29vBaReeofar keating certrin @ypes. ofPayokbs @k r y
55: 70-76 (rRdna} trafvatviesre 848 nber of. simliarities between
chronic pain and tinnitus (Mol ?%e?,ﬁiﬁﬂtc&ﬁat%ﬁqng > IPgmingm. 18. 577-585

(1997)3 Tonndor f Another lgampleRefsclind@l uad bf A7a( A2BAL) bi aposed
that tinnit houl d be vi ewed afs a form of a(;hr oni CD Bg)}cﬁaggn@g%lgn%g

( Si npson, dj‘f‘g}ﬁ}ﬁﬁﬂ ﬁﬁ%"ﬁ%‘? peoloyg surviyal e subset SF ([bAEA )with ABeBensim

| i gnocai ne apd, AR ¥4 3¢1 > 0 to be efficacious In treating
tinnitus (l\/ﬂb:j lﬁnllg:;‘ : {W{Eﬁ%ﬁgﬁssfw&%w subsequently been apprasyd by

Donal dson, the othe tfathent U5 ATR! 7THORMiG I OBl - g en

est abl i shed tg\at there are at least five to siXx es on

sensitive ISE¥OIPRFREES lidaraine Brd phenstoiot are | ovsasiqeatlyf iedl loytréaicufiraltlic

WA, Scie%gzn :h0 ._Studi es have further reveal ed that

t her apeuti ¢ ant %rgr%yfrﬁiln% &?e%}a‘%‘t?%ﬁ?&as amguropethy ank otheetformss whiose
actions ar eerecidahsgt (TayNa'ané Mdehs ; |;f c@Cl L. i act|ng
with the intracellular side of the Ngie'gﬁgi]éﬁéwgdr{d&%}%?ﬁ%g&I({Bc?gﬁ)r 9“‘1

i nhi bi t i ng Hia8RazEPng @nglamotigineciaveiboen ﬂsﬁpfoﬂﬂ-lcsﬁédﬁngm(&pﬁﬁﬁﬁﬂtz*m ‘%ﬁ !
Ann. Rev. %8&%&)}8‘ Togi g:ng .510: 15-43 (19802)@‘. PCT I nternationa Is-?u i shed
Appl i catio 4Y6%3 i SO0 EEHABID o 0I5 A1894))r eFumbemioer] lmsed ba a

foll owi ng muhikeraf sBnitiafEEs BWaei 81{..PCT/ U 07944 -3 where R -R
are independentl hg/drogen? hal o%gfré;gn%%agga {W’m V) gﬁ%’c?‘ogl' léﬂ-’ Qf%ln,

C, 9 I koxy$: o$7'é§$, 41997); cRonndBS, Us Asr qggngg_c,z.ﬁ_ﬁgkmg-,ﬁ *-tgh@/%g | kyl ,
or C,0 a”f:'ré; oagqhax i s.oxxl(i:;en or sulfur. The conpounds are”di scloséd to be
useful as POSE: t tinnitus shiould be viewed as a form of chronic pain sensation (Simpson,

J. J. and Davies, E. W. Tip. 20: 12-18 (1999)). Indeed, lignocaine and carbamazepine
have been shown to be efficacious in treating tinnitus (Majumdar, B. et al. Clin.
Orolaryngol. 8: 175-180 (1983); Donaldson, I. Laryngol. Otol. 95: 947-951 (1981)).

20 It has been established that there are at least five to six sites on the voltage-
sensitive Na* channels which bind neurotoxins specifically (Catterall, W.A., Science
242:50-61 (1988)). Studies have further revealed that therapeutic antiarrhythmics,
anticonvulsants and local anesthetics whose actions are mediated by Na' channels,
exert their action by interacting with the intracellular side of the Na® channel and

25

allosterically inhibiting interaction with neurotoxin receptor site 2 (Catterall, W.A.,
Ann. Rev. Pharmacol. Toxicol. 10:15-43 (1980)).
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PCT International Published Application 'W096/40628 discloses
semicarbazones represented by the following Formuta:



anticonvul sants. 5 Dimock et al., (J. Med Chem 39:3984-3997 (1996))
di scl oses (aryl oxy) aryls seni car bazones that displayed anticonvul sght SEP 2003
activities when adm ni §t red intraperitoneally tm ce or orally to rats.
Pevarei | 0 & @ls7s9(J. Med Chem 41:579-590 (1998)) discloses 2-

[ Garyl al kyl') am no?al kanani de derivatives represented by t hePEHUSHTIY
Formul a: NH2 where R=is chloro, fluoro,,trifluoronmethyl, R2 is chloro,
cyano, fluoro, methyl, nitro, nethoxy and trifluoronethyl, R2 is chloro and
fluoro and X is CH20, a bond, CH2, 15 CH2CH2, CH2S, CH2NH, OCH2, CH2CH20O,

CH2CH2CH20O, w&ERNG . %9\151 nd. Ci-CH The conpqunds are disclosed
to be usef u‘IN as a'lr\{thl2 (%nvu élrflif S eOg%“’gé@;@?’@wé’gkggg%mﬁi"d?ﬁhﬂep}f&m,

bl ockers. PCI, kikbrynat Copatyl&hIR Sbagddpa,icata|n 0 & 0_dj-scl oses
substituted P azoles of the f ol ovv?nrg@For mul al&ew’ 20 mﬁ%‘?ﬁ%ofg“" AP

al kyl sul fi rgftS "r {1 SEVeshyar, sufury| sthet eambowntt arey dismhuded® toi e | igehilleds t 0

pyridinyl, .o, chi , quinolinyl, purinyl, C attached nmal em des and
pyri di ones.ﬂqdﬁgbglg%unds are disclosed to be useful as p38 kinase

i nhi bifors. 24 SERmattk N0 7 430 | . P | nt ernati pnal
Publ i shed Application V\gg,é%og{fg gizinél3095@53{1??%{1%@iglscgﬁr?sf(gwi?ﬁﬁ@?? of
the fol | ow yfgiFebazangs thetr edifplagech hmticonolsant GeBuities TRAhHO RN ES ©

di sclosed to be .metalloproteinage 5 inhibitors. Japanese Patent
Appl i cat i onmﬁrﬁpi%tfg?gbém(r@ﬂcﬁg@ﬁ%%mdi scl oses = compounds of the

fol |l ow ng Fornul pg; T nRgun ar g, descy, hed ' bi gci des.
Eur opeangPat ent ngﬂl@%t ?gn&l‘):‘P '46%6 diégeé'f‘osjéééj@ﬁﬁi ﬁt?t%gﬁ $ e of
the fol | ovi(erylatioylarhino]dlEanshddeddrivitives repreaiedthY fbfovdng BnfhlaOt  The .

conpoupds are disclosed as starting

R, Ry N~ NH,

. R"‘_G‘x’@/\ H/Er
where R, is chloro, fluoro, trifluoromethyl, R, is chloro, cyano, fluoro, methyl, nitro,
methoxy and trifluoromethyl, R, is chloro and fluoro and X is CH,0, a bond, CH,,

15 CH,CH,, CH,S, CH,NH, OCH,, CH,CH,0, CH,CH,CH,0, CH,N(Me), NHCH,,
CONH and CH=CH. The compounds are disclosed to be useful as anticonvulsants
due to activity as sodium channel blockers. |

PCT International Published Application WO 98/52940 discloses substituted
pyrazoles of the following Formulae:

R3 R3
0 o Ry

where R, is alkylsulfinyl, arylsulfinyl, alkylsulfonyl and acyl and R, is limited to
pyridinyl, pyrimidinyl, quinoliny!, purinyl, C-attached malemides and pyridiones.
The compounds are disclosed to be useful as p38 kinase inhibitors.

20



materials. Radwan, S. M (Collect. Czech. Chem Comun. 57(7): 1553;1%3? 70
(1992)) describes the syfthesis of the conpound of ttkm followng F ?i '
24 SEP2003 - WD 00/57877 -5 NO2 PCT/ USOQ 07944 Korshak;,? K. K, et at.,
(Polym ScWOMZESR7 Engl. Transl.) 6: 1087, 1196-1198 (1964%,@%8 ,Eg%mym
Sci. Part A 3. 2425-2439 (1965)) describe the synthesis of & PP i ng
conpounds: Stille et at, (J. Polym Sci-4Part A-1 6: 2317-2330 (1968)) ‘
descri be the synthesis of the foll ow ng compound: C6H5 C6H5-N 10 Szmant et
al., (J. Am Chem _Soc. 78: 4386-4389 (1956)) describes the follow ng
compound: 02N G difdbbgmetional Published i pplieanion BSER 9RBIHAS FiEasss)suBRituted

1404- 1408 ( .15 se¢ri be the synthesis of

3-(4-phenox%/p ‘g%gﬁ‘?%sy?@g‘&?"é vare F‘P@"‘%{%l lowi ng 2 4 SEP 2003 - WD 00/57877 6
Formul a: PCT/ US00/ 07944 where-R,_is hydrogen or C(ONH2. Wth Rl hydrogen,
the picrate salt was also prepdre€, & The foll owing pyrazoles are part of

the avail abl e chem cal direc 30)P 4
%gxy zoe; 2-chl oro-6-[4-(1-
ni 20

2-chl oro-6-[4-(1Hpyrazol -5-yl ) phe
met hyl - 1Hpyr azol - 5-yl ) phenoxy] ben
2-chl oro-6-[4-[1-(4-chl orobenzoyl)- 1H pyrazol -5-yl]phenoxy] benzonitrile;
2-[4-(1-acetyl -1 pyrazol - 5-yl ) phenoxy] - 6-

where £ heteroary] group. The compounds are disclosed to be metalloproteinase

S inhibitors.

Japanese Patent Application JP 10168063 (CA 129:91737) discloses
compounds of the following Formulae:

R
R1 2 R1 R2
Q/E:N_(CHzin o L o
OR, .

10 The compounds are described as microbiocides.

European Patent Application EP 446180 discloses substituted pyrazoles of the
following Formula:

O

Y
CL N
H

X

15

wherein X is oxygen and Y is OC,H, or OH. The compounds are disclosed as starting
materials.

Radwan, S. M. (Collect. Czech. Chem. Commun. 57(7): 1553-1558 (1992))

describes the synthesis of the compound of the following Formula:



chl orobenzonitrile;

2-chloro-6-(4-[1-[ (4-chty ophenyl)sul fonyl]-1H pyrapl -5 10 24 SEP 2003
yl ] phenoxy) benzonitril e;"2-chl oro-6-[4-[ 1- (et hyl st onyl’) - 1H pyrazol - 5-

yl ] phenoxyMeeeos78i7t ri | e; 2-ch|oro-6-[4-[1-(4-ch|orophenyl)-; razol - 3-

yl ] phenoxy] benzonitrile; 3-(4-phenoxyphenyl)-1H pyrazol e; 3-{’:&(8%99’079“

ni t r ophenoxy) phenyl ] - 1H pyr azol e; -5-

3-[ 4- (4met hoxyphenoxy) phenyl ] - 1H pyrazol e;

3-[4- (phenyl t hi o) phenyl ] - 1H- pyr azol e;

3-[4- (phenyl sul fonyl ) phenyl ] - 1H pyrazol e; 15

5- (et hyl t hi 0) - 3- (4- phenoxyphenyl ) - 1H pyr azol e;

N1- phenyl -5- (et hyl thio)-3-(4 phenoxyphenyl pndH pyrazol e- 1- car boxami de;
(4-chl orophenyl ) [ 5- (net hyl t hi 0) - 3- (4-
phenoxyphenyl ) - 1H pyrazol - 1- yl ) met hanone;
N1- (4- chl orophenyl) - 5- ( et hyl )-3 N

(4- phenoxyphenyl ) -1 H pyrazol e r bia ide; [5-(nethylthio)-3-(4
phenoxyphenyl ) - 1H pyrazol - 1-yl | UTph&nyl{ net hanone; 3-(2-chloro-4[4- 20

chl or ophenoxy] ) phenyl pyrazole; 1 phemo.,carbanoyl-3-(2-chl oro-4-]4-

chl or ophenoxy] phenyl pyrazole; 3-(2-chloro-4[4-chl orophenoxy]) phenyl-1-(4
chl or ophenyl car banmoyl ) pyrazol e; 3-(2-chl oro-4[ 4-chl orophenoxyl ] phenyl -1-(4-
chl orobenzoyl ) pyrazol e; 1-(4-chl orobenzenesul fonyl -3-(2-chloro-4[4

chl or ophenoxy] phegp § | e, .

1- (2, 4(;1di cEL&&phen&%lﬁfZ‘ghgﬁ ‘f’ g‘(’:{?’ﬁ‘e‘gﬂprrfgﬂgégmﬂsU 6: 1087, 1196-1198

( 4- phenoxy | 3odpl) iPvdyoh. eSci.Ndarp aen ¥ Q- 3- £ 4-phenoxyphenyl ) - 1H
pyrazol e- 1'fC@c§ boxam de: ngmwﬁ@éﬂ)ﬁ'ﬁescrﬁn the' synthédis of the

3- chl or o- 2 P52V HEOAPES:i 0) phenyl | - 1H pyrazol - 1-yl ] - 5-
(trifluoronethyl)-pyridine and

2-chl oro-6-[4-(1-yet hyl - 1H pyrazol - 37yl ) phenoxy] - benzonitrile. 2 4 SE P
2003 - WO 00/ 578 (#=RCT/ USO0/ 07944 | 5 l@<yYamada et al. cribe in

Bi osci . Bi ot echhOh =R oghem . LG43 NEDAIN (
conpounds of the foll a:NR f NN
conpounds were inacti ing agents in

R92) the syntHesigof the

Et. The

Stille et al, (J. Pobm. Sci. Part A-] §: 2317-2330 (1968)) describe the
synthesis of the following compound:

CeHs CeHs
O
Szmant et al., (J Am. Chem. Soc. 78: 4386-4389 (1956)) describes the
following compound:

10

O,N sy H
o
s

Grandberg ef al. (J. Gen. Chem. USSR (Engl. Transl) 30: 1404-1408 (1960))

15 describe the synthesis of 3-(4-phenoxyphenyl)pyrazoles of the following




seedl i ngs.
the synthe
an insectic

Kuwano et al (Agric. Biol. Chem 55:2999-3004 (1991)) describe

yjognd of the formula: The cop

sis of the co a
(J. Chem Soc. 347-350 (L

i de. Wl ker et al.

follow ng” 3¥@psase? as its picrate salt: OH 15 Schubert et

Chem 18 (No. 3-4): 192-202 (1962)) describes a conpound of
4 SEP 2003 - WD 00/57877 8 PCTIUSCQo/ 0794 Eur opean Patent Application No.
ri bes 2-(4-phenoxyphenyl)-1H i dazol e-4, 5-dicarbonitrile and
8hen8xyphenyl )-1 Himdazol e-4- carboxam de as plant growh

11627, JP 05287563, JP 59075257, Todorova et a!.
ed Khim-Farm Inst. 10: 85-94 (1978)), and Vodeni charov et al.
% escri be substituted
h

269238 desc
5-cyan- 2- (4-
regul at ors.

Nauchnoi zsl
(Dokl . Bol
benzi m dazo
(1993)), FEr
et al. (Khi
2- (4- phenox
suggest ed.

5-(4- phenox
Is stated t
phar maceut i

609-613 (19@)‘:)f011h>wmngymml‘es arsyﬂ'tbﬁ&bﬁvﬂfab

And iﬂgm(_aé_ s _J Med. Chem %&h‘ég{,?{lgiééc{ob' %@ﬁ%?ﬂs]cl

1Hpyrrole .
pyrazol-5 -yl)phenoxy]benzommle 2-chloro-6-[4-(1-

substituted 1, 2-

10

15

20

25

g. Akad Nauk 31(4): 441-444 (19

| e derivatives. va
m kow et al. (Z :
m eterotsi kl. Soe 04:

R Org. Khim .

yphenyl) 1Hpyrrole. No pharmaceutical use is described or

9 descri b a_nmethod for preparing
yp eny )“é’y"?

P

und is desg#i PR
42) descrlbe t he
r akt .

%9{0&94420 2

(Tr.

29: 1319-

58. 450-457 (1988)), and T

réarageful as internediate for agrochem cal and
cals. 15 Korostova et al. (Khim GCeterotsikl . Soedin.

r of.i nov

P&50; PY, Q}F‘éﬂhywnhm.pbydrogm,sﬂleammw kdlt vas apdy ch

ose

methyl-1H-pyrazol- -5-yl)phenoxyJbenzonitrile; 2-chloro-6-[4-[1 ~(4-chiorobenzoyl)-
IH*pyrazol-S-yl]phenoxy]benzonin'ile; 2-[4-(1-acetyl-lH-pyrazoI-S-yl)phenoxy]-G-
chlorobenzoniuilc; 2-chloro-'6-(4-[1-[(4-chlor0phcnyl)‘sulfonyl]-1H¥p3irazol-5-

yl]phenoxy]benzonitrile; 2-chloro-6-[4-[l-(4-chlorophenyl)—1H

 ylphenoxy)benzonitrile; 2-chloro-6-[4-[1-(methylsulfonyl)-1H-pyrazol-5-

-pyrazol-3-

yl]phenoxy]benzonitrile; 3-(4—phenoxyphenyl)—lH~pyrazole; 3-[4-(4-

nitrophenoxy)phenyl]-1 H-pyrazole; 3-[4:(§-methoxyphenoxy)phenyl]-1 H-pyrazole;
3-[4-(phenylthio)phenyl]—lH—pyrazole; 3-[4-(phenylsulfonyl)phenyl]-

1H-pyrazole;

5-(inethylthio)-3 ~(4-phenoxyphenyl)-1 H-pyrazole; N1 -phenyl-5-(methylthio)-3-(4-

phenoxyphenyl)-lH—pyrazole—l-carboxamide; (4-chloropheny_l)[5-(methylthio)—3-(4-
phenoxyphenyl)-1H-pyrazol-1 -ylimethanone; Nl-(4-chlorophcny])-5-(mcthylthio)-3-

(4-phenoxyphenyl)-lH-pyrazole-l-carboxamide; [5-(methylthio)-3-(4-
phenoxyphenyl)- lH-pyrazol-1~yl](phenyl)methanone; 3-(2-chloro-4[4-
chlorophenoxyJ)phenyl pyrazole; l-phcnylcarbamoyl-B-(2-chioro-4-[4-
chlorophenoxyJpheny! pyrazole; 3-(2-chloro-4[4-chlorophenoxy])phenyl-l-(4-
chlorophenylcarbamoyl)pyrazolc; 3—(2-ch]oro—4[4-chlorophcnoxyl]phenyl—1-(4-
chlorobenzoyl)pyrazole; 1 -(4-chlorobenzenesulfonyl-3~(2-chloro-4~[4-

chlorophcnoxy]phenylpyrazole; l—(2,4-dichlorophenylsulfonyl)—3-dimethjlamino-‘l-

(4-phenoxyphenyl)-pyrazole; Nl-phenyl-S-morpholino-B-(4-phenoxyphenyl)-1 H-
pyrazole-1-carboxamide; 3-chloro-2-[S-[4-(phenylthio)phenyl]-1H-pyrazol-l-yl]-S-

(trifluoromethyl)-pyridine and 2-chloro-6-[4—(1-methyl-lH-pyrazol-3
benzonitrile.

-yl)phenoxy]-

L



di met hyl - 5-[ 4- (phenylthio)] -1 Hpyrroles and 1 ,

2-di met hyl - 5-[ 4- (phenylswyl fonyl)]-1 H pyrroles thety have antil eukezrﬁ éEP 2003
activity. WD 93/23374 dedcribes the preparation of* deveral indole

derivati vewotoh%?]mre stated to have antiestrogenic properties. Dann et al.

(Li ebigs Ann. Chem 3: 409-425 (1984)) discloses several i nbol/lS00/07544
derivatives having antimcrobial activity. 2-[4-[3-(

Am noi m nonet hyl ) phenoxy] phenyl]- 2 H indol e-6-carboxi mi dam de 25 has
been reported to have anti hyperpensive, antitunor, antifertility,

antifungal and ¥aiiaBact&f Haderi e 0 e I e not
been used hereto for for tregil?%gpglb%ﬁls%?t gﬁwrg}gggﬁgls\iﬁdéﬁﬁeﬂg ckade
of sodi um ctharikethesis af thermmmlindsf ISERIBOMg forM@a00/ 57977 PCT/ USOOr 07944 9
Summary of the Invention Th oxazoles, thiazoles and pyrroles represented
by Formula | are 5 anticonvul sants and act as bl ockers of sodi um (Na*)
channels. . The invention is also _relgted with treating a disorder
responsive to the bl ockade of s cifanihel s Rn a manmmal suffering from
excess activity of said channel ad teN’l ng an effective anobunt of a
conpound of Formula | as described herein. Theypresent invention is also
directed to the use of a conpound of Fornula tN for the treatnent of

neur onal da‘gﬁgg-f L i obal and focal ischepia, and for the treatnent
“or pr g%enti on o?nlggurﬁ\(l)ﬂcfer%‘eﬁé?gﬁla?@“ YRTR PRSHE s blraghing agentein eneec | at er al

sclerosis (s8kdlingsfor the treatnent of tinnitus, as antinmanic depressants,
as local anesthetics, as antiarrhythmcs , as anticonvul sants and for the
treatment or preluyeno e ab (ddriciBitlcCham. 529993004 (2991 ) @éschibe thler €at ment  of
pai n incl uq'irﬂ t cut e an roni c - pain and mgraine headache. Another
aspect of t egb"g‘%s?? BF?WB%H%&%%%EPP% ed to the use of the conpounds of
Formula | as bl ockers of sodiumchannels. A third aspect of the present

inventionis to provide a nmethod for treating, preventing or aneliorating
neuronal |oss follow ng global and focal is (fg

T

m a;
N

»
The compound is described as an insecticide.

Walker ez al. (J. Chem. Soc. 347-350 (1942) describe the following compound
as its picrate salt:

OH

o
HO

ZQ_/ZI

15

Schubert et al. (J. Prakt. Chem. 18 (No. 3-4): 192-202 (1962)) describes a

compound of formula:
(/\NH
0
O

20



treating, preventing or anmeliorating pain including acute and chronic pain,
and neuropathic pain; tre’f_i?,i ng, preventing or aneli o?ggniéng convul si 4 SERAN

neur odegenerative conditions; treating, preventing or% | i orating manic
depr essi on; WOUWIsSARy?7as | ocal anesthesics, antiarrhythmcs,” and treatin
tinnitus by adnministering a 25 conpound of Formula Ito a nenmHUSIMO7AHed of
such treatnent. A further aspect of the_gresent invention is to provide a
pharmaceutical conposition useful for treating disorders responsive to the
bl ockade of sodiumion channels, containing an effective anount of a

conpound of For muEeropeamPatenri EftionMd. maceut i cal |
acceptable carriers ar dil uerﬁﬁgm 2 4 %EB%%&“%%@@%WYW@S 07944
A nunber of ”5‘6‘?'&?8!& '%%'Pﬁﬂltrllﬁan&écms’bm-plhememﬂeg?l)hm_%;%oggf_n

her et of or repayi idél’&;lﬂ it ngﬁeslﬁnt i nvention is also directed to novel
aryl substituted pyra o?%@, VI G8LYPEs, oxazol es, thiazol es and pyrrol es
of Formula I. Furwiges9/116%7, pp6s ' ' | irected to 3H and "C radio
| abel eS 5 ag‘p%,ojunds of For mul aﬁfﬁsg?f t e??ﬁsgsio‘g?o?’%lﬂf% @'ands for their
Sit

bi ndi ng yhegiasled dhimmFatmaninel L0:Addia (1078, ApadieTeRhen U %y AR 20CS
Fol 1 ows, - ander 4 Nak S1Eb: 444105798 Rescribe sttt bermimidaofemy be

| ear ned by derdvitiveg, of the invention. The enbodi nents and advant ages of
the invention will be realized and attai ned by nmeans of the el enents and

conbi nati ons par@olendardr wl. (Bh.rO0 KRist, 20N 31593 g@é@ declgins. 1§ Ls to

be. understo% Lh@t botE _t%?) foregoi ng gener al g£ Cri &Fﬁ'ﬁ?ﬁ%ﬂ%‘ae{%é

fol | owing dSCars s 2340 @ )b rudribrofinroreerl (kMmN B F¥rsM SheaBd ar e

not restrigid4s®e49i (i9R) & P qas cl ai ned. 15 Detail ed Description of -

the Invention The pr(eser)ljt %ﬁ\g/éenzto oW%PW@@@hﬂH&MWDbmmmm he

aryl subst i Isudesedribgl/orsugpested. i M dazol es, oxazol es, thiazoles and pyrroles
onvul sants and act as bl ockers of Na' channels. In:

of Fornula | are |
view of this di sJB@’@b?,gwcdﬂmm@sn@homrpwp&iﬂg S£pHeRdphlayn b eat i ng
di sorders r&ﬁﬂ?mﬁdd&wﬂ‘ﬁﬂsy%lggfc%rd&niuﬂe which is stated to be useful as

intermediate for agrochemicals and pharmaceuticals,

15 Korostova et al. (Khim. Geterotsikl. Soedin. 5- 609-613 (1992)) disclose the

synthesis of 2-[4-(phenylthio)phenyl]-lH-pyrrole.
Anderson et al. (J. Med, Chem. 22: 977-980 (1979)) disclose substituted 1,2-

d1methy1—5-[4~(phenyithio)]—lH-pyrroles and 1,2—dimethyl-5-[4-(phenylsulfonyl)]-IH-'
- Pyrroles that have antileukemic activity. '

WO 93/23374 describes the Preparation of several indole derivatives that are
stated to have antiestrogenic properties.

Dann et al. (Liebigs Ann. Chem. 3: 409-425 (1984)) discloses several indole
derivatives having antimicrobial activity,

2-[4-[3 -(Aminoinﬁnomethyl)phenoxy]phenyl]-lH-indole-(i-carbbximidamide

has been reported to have antihyperpensive, antitumor, antifertility, antifungal and
antibacterial properties. '

25

Compounds of Formula I have not been used heretofor for treating a disorder
responsive to the blockade of sodium channels in a mammal.




of sodiumion channels. The conpounds useful in this aspect of the pf?ssﬁlt 1
I nvention are the aryl ;‘"§,ubst ituted pyrazoles, infayoles, oxazoles, 200
t hi azol es and pyrrol es represented by 25 Fornul a |:/RL Het | 2 4 SEP 2003
- WD 00/ 578'WO 0pE7BITU500/ 07944 a pharmaceuti cal |y acceptabl'e $tuseplofdsug or
sol vate thereof, wherein: Het is a heteroaryl selected fromthe group
consisting of R RL, 5 N R2 f R3 (iv) FB---R3 O (vii) Nand Rt is

sel ected fromthe group consisting of hydrogen, alkyl, cycloal kyl, aryl,

aral kyl, heteroaryl, C(OR14, CHRC(O R 4, S(O R14, and SO2R14 all of which
may be optionally substitut edSurMmiaRBof the IR¢entipn ndependent |y sel ect ed
fromthe group consisting of 10 hydrogen, al kyl, cycloal kyl, al kenyl,

al kynyl, hal oal kyl. aryl, am noal kyl, hydroxyal kyl, al koxyal kyl,

3t am b, “an! ot BB, BB B S 2 el S e
ar al kyl am nqysazotesyimidazdied, oRidofsiy thid¥bRe an@ﬁny/ﬁﬁﬁ:%%&%@r{wgy Formula I are
5 anticonvulsants and act as blockers of sodium (Na') channels.

The invention is also related with treating a disorder responsive to the
blockade of sodium chanrels in a mammal suffering from excess activity of said
chanriels by administering an effective amount of a compound of Formula J as
described herein.

The present invention is also directed to the use of a compound of Formula I
for the treatment of neuronal damage following global and focal ischemia, and for the
treatment or prevention of neurodegenerative conditions, such as amyotrophic lateral
sclel:osis (ALS), for the treatment of tinnitus, as antimanic depressants, as local
anesthetics, as antiarrhythmics_, as anticonvulsants and for the treatment or prevention
15 of diabetic neuropathy and for the treatment of pain including both acute and chronic

pain and migraine headache. - T

Another aspect of the present invention is directed to the use of the compounds
of Formula J as blockers of sodium channels.

A third aspect of the present invention is to provide a method for treating,
preventing or ameliorating neuronal loss following global and focal ischemia;
treating, preventing or ameliorz_iting pain including acute and chronic pain, and
neuropathic  pain; treating, preventing or ameljorating convulsion and
neurodegenerative conditions; treating, preventing or ameliorating manic depression;
using as local anesthesics, antiarrhythmics, and treating tinnitus b)..r administering a

25 compound of Formula J to a mammal in need of such treatment.

A further aspect of the present invention is to provide a pharmaceutical
composition useful for treating disorders responsive to the blockade of sodium ion
channels, containing an effective amount of a compound of Formula J in a mixture

with one or more pharmaceutically acceptable carriers or diluents.




ar al kyl car bonyl am no, al kyl carbonyl, heterocycl ocarbon}1, am nosul fonyl, 15
al kyl am nosul fonyl, al kyl s"gfonyl and het erocycl osul fenyl, or the RigSERI}E3

in adjacent car bon atons can be taken together with t.ke carbon atons to
whi ch theyWQ®/877R2 R2 NNRL R3 (V) R3 (vi) 2 4 SEP 2007? *- \{;gr 57877 -12
PCT/ US00/ 07944 attached to forma carbocycle or a heterocycl fbs of
bridges fornmed by R groups taken togethdy-are --0OCH20O, - OCF20=,
--(CH2) 3-, ---(CH)4-, -OCH2CHO, -CH2N(R15)CH2 , -- CH2CH2N(R15) CH2- -,
- - CH2N( R15) CHZCHZ and 5 -CH CH -CH=CH; where R15 is hydrogen, alkyl, or
cycloal kyl ; . Rs,A pgunier ongomm;ndmseﬁmm thel Bresghel ;mtxaﬁqra{ggdﬁ& &ﬁnt Iy
a )

selected fr nS|s i ng of hydrogen, halo, halo
cycl oal kyl , ﬂg}eﬁ%rgatlgég W dPF yPresant ainvenitoad ih etlso odlyeﬁ:tad tmetoe«epa@l

al kyl, al kemylbsntmbék Pololed ik : lLken
het er oaryl al kyl , he?eroaryfaﬁﬁgﬁ% °’%ﬂa@ ?%P?f ‘1{&9‘?&3}/"3 %mnveiﬂ@ kyl, |
het er ocycl oal kyI Fuﬁi‘@r,oﬂnpapkbﬁbm anventiah kil dlrg@gé(lpo aiﬂ(y

nitro, camn ur e C | am no, am de,- oxy, g‘é’iﬂ%@
azi do. al kog?/mp d&o‘%}: ’K'@Eﬂﬁéﬁ Itheir yse ammcmngmumufoi meqrbﬁ&ngrﬁie%h%ef R10
and Rl1l aregédik@thaRgdt her wWith the carbon atonms to which they are

attached to forma carbocycle or a heterocycle. Exanples of bridges forned

b it 20 5 et i iR s

- - - CH2N( R15P puommhfcﬂh@stand/anqraa WAllShd %ﬂ%ﬁéﬁ@ﬁtﬁ?d@é&ﬁﬁ o
|s sel ected lfﬁﬁg‘l;e g"ﬂgﬁﬁf P consi s ng of am no, al kyl, alken ynnyl
R ., alkylamho: Gr& ¥7 &’m‘iﬁ‘&e WP%WﬁIhJ'he@ymb@hiﬂcms andmabmewfw

het er oar yl , thedfiydntioli &I be rédlizea! al n d| al kyl am noal kenyl
het erocycl e, _het erocycl oal kyl a%ﬁﬁgﬁgﬁﬁﬁﬁh 9’ @?F ? mghinatipms whi ch

can be opti B*HSIPW y pointed out in the appended claims.

It is to bc .understood that both the foregoing general description and the

following detmled description are exemplary and explanatory only and are not

restrictive of the invention, as claimed.
15 '

Detailed Description of the Invention

The present invention arises out of the discovery that the aryl substituted

pyrazoles, imidazoles, oxazoles, thiazoles and pyrroles of Formula I are

anticonvulsants and act as blockers of Na' channels. In view of this discovery |

compounds of Formula I are useful for treating disorders responsive to the blockade
of sodium ion channels.

The compounds useful in this aspect of the present invention are the aryl

substituted pyrazoles, imidazoles, oxazoles, thiazoles and pyrroles represented by
25 Formula I



substituted; wherein R16 is selected fromthe group consisting of hydrogen,
optionally subst I tut ed" al kyl, and an al kal i net alﬁ}and 25 X is onepofsrd, 200,
NR15, CH2, NR15C(O), or’ C(O)NR15 where R15 is défifned as above. One group
of useful-mmmds of the invention are conpounds of the general For mul a
|, wherein Het is (i)-(vi), RL-R16 and X are as defined ab&¢&Uid¥I9¢he
follow ng provisos that: 30 1) when Hetijis (i) or (ii), 2 4 SEP 2003 - WO
00/ 57877 PCT/USOCQO 07944 -13 a) R, is Hand X is 0-or S, at |east one of
R2, R3 and RS-R, 3 is other than H, except that R" is not NO2 when R3 is
CH3, and R3 is not -CH2CH2COCOH when the other substituents are each H, 5
b) R is H, isOanq of R9-R13 is NO2 or OCH3, at |east one the other
subst i t uenfPPENENHEF2 !m%ﬁ?cmblzealb)prodmg Omolmeoheraiﬁuﬂﬁrem and a O group

is ortho to CN mHgi; Iae@ég RS-R8.is other than H d) Xis
0, R5 and R are O, a mggﬁ?a%crt\eed%?m%egﬁ‘fp %S‘S%OR o, RI2 and R is

ot her than H, e) XISO 2 is methylthi.o, R is Hor C(ORl4 wherein R14

is optionally substit trd phenﬁ,,Naﬂ Ieast one of H35-R13 is other than H,

or f) R is C(ONH an R0, at)] one ﬁz»gl_?B and R5-R13 is ot her
than H 20 2) V\,hen)‘éli?_r(iii) |sﬁ X is By2 . and R2 and k

t oget her form 25b) - CH:CI—LK-;I-d-CI—I- R5- e not aIN R is Et and R2 and
R3 together form - CH=CH CH= Xis not(ﬁ {L

R R
"y ,\{ N "( R1-N 2
S~ N ; )\{N—R1 \ R4 .
R3 (iv) Rs () Ry (Vi)
R2 R2 RZ
N =
- )L; Ra 2 J;{(O » )]\\ Ra and
(vii) Ry (viii) (ix)
Ra2
Nf-j\ )
~ S N
Ry (0

R, is selected from the group consisting of hydrogen, alkyl, cycloalkyl, aryl,
aralkyl, heteroaryl, C(O)R,,, CH,C(O)R,, S(O)R,,, and SO,R,, all of which may be
optionally substituted;

R;, Ry, and R, are independently selected from the group consisting of

10 hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, haloalkyl, aryl, aminoalkyl,
hydroxyalkyl, alkoxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, carboxyalkyl,
Cyano, amino, alkylamino, aminocarbonyl, alkylaminocarbonyl, arylaminocarbonyl,
aralkylaminocarbonyl, alkylcarbonylarnino, arylcarbonylamino,
aralkylcarbonylamino, alkylcarbonyl,

heterocyclocarbonyl,  aminosulfonyl,

15 alkylaminosulfonyl, alkylsulfony!, and heterocyclosuifonyl, or the R groups in

adjacent carbon atoms can be taken together with the carbon atoms to which they are



C)-NEt; or R is Hand Xis 0, R2-R13 are not all H 3) when Het is (was pgmh
R is Hor alkyl, R2-R 3 ar&not all H or 4) when Hetes (Vi), a) |E -
S, or CH2, R2 and R4 do not’ -t’oget her form 35 --CH==e-%JH ~H 40 b) R is H
and X i s OwapodsrsfR- RL3 are not all H or c¢) Xis Sand R and R2 both are
Me, at least one of R3 and R4 is other than --CHZOH One gFETfi/S8p/07944
preferred conpounds falling within the s¢gppe of Formula | include
conmpounds wherein RL is C(O Rl4 or SO2R14, where R14 is amno or C, .6 alkyl
45 and X is 0 or S. 2 4 SEP 2433 - WD 00/57877 PCT/ USOQ' 07944 -14 One group

of pref err ediachgbtenftsnd aldaibaBydlé b hetdd§evafoP ~Formpyla | .include
conpounds wherein R is opti o%l Iy subst | u%édgﬁ%%%g%r’,%gﬁspqugm&f(
subst it ut ed &oUPsdpken toggtheoMeC( O) R14, wherein R 4 is an optional ly

substituted_| rlocycl ch a mor phol i nyl, N-pyrrolidinyl or
N- pi per azi nyl %%i%ﬁf@%lﬁf@%lﬁwﬂzhﬁ’ﬁ(ﬁﬂwmy' am no, Cl4
di al kyl ani no-Ca4 et A, AL NRS)G1,6 | oupof preferred
compounds fall | nzgm\j\ngsﬁli{%hfhe sf:op’gq(gf‘)(gg’r mﬁéﬁ&mgh&&mnds wher ei n
Het i s3sel ect6HTCBmEHeCH-oupheeRs] isliyBbe, allyl, orldybloatily) - and (v). \Wen
Het is (iii), (I\é%seg{g gt;’l) %ﬁhls &;eferab y. Hoor arkyl "amd Rz and R are
bO][ h t héd][ ogenl.il-;1 i §3 . gﬂi_’ b R]icﬂs a@s‘iliR),a altélbindqalehﬂdlmgglﬁdhqtémﬁ-bﬁlbme |
selected fr Sorisk A i am nocar bon al kyl am nocar bonyl ,
al kyl car bon)%pzfl het eﬁﬁ%c?@ﬁ@@%b%?’%%%sﬂﬂﬁﬁ ORI IEpRuRieh o8 partizlyl |
al kyl sul f onynsatarated heterocycle, heteroaryl, alkyl, alkenyl, alkynyl, arylalkyl, arylalkenyl,
arylalkynyl, heteroarylalkyl, heteroarylalkenyl, heteroarylalkynyl, cycloalkylalkyl,
heterocycloalkyl, hydroxyalkyl, aminoalkyl, carboxyalkyl, alkoxyalkyl, nitro, amino,
ureido, cyano, acylamino, amide, hydroxy, thiol, acyloxy, azido, alkoxy, carboxy,
carbonylamido and akylthiol; or R, and Ry, or R,, and R,, are taken together with the
carb?n atoms to which they are attached to form a carbocycle or a heterocycle.
Examples of bridges formed b3f Ry and Ry or R,y and R, taken together are
15 —OCH,0—, —OCF,0—, —(CH,),—, —(CHy)—, —OCH,CH,0—,
—CHN(R 5)CH;—, —CH,CH,N(R,5)CH,—, —CH,N(R,)CH,CH,— and
—CH=CH—CH=CH—; where R,; is defined as above;
R, is selected from the group consisting of amino, alkyl, alkenyl, alkynyl,
OR,. alkylamino, dialkylamino, alkenylamino, cycloalkyl, aralkyl, aryl, heteroaryl,
arylalkenyl, arylalkynyl, arylalkylamino, dialkylaminoalkenyl, heterocycle,
heterocycloalkylamino, and cycloalkylalkylamino, all of which can be optionally
substituted; wherein '
Ry is selected from the group consisting of hydrogen, optionally substituted
alkyl, and an alkalimetal; and
25 X is one of O, S, NR,;, CH,, NR,,C(0), or C(O)NR,,, where R,, is defined as
above. '
One group of useful compounds of the invention are compounds of the general

Formula J, wherein Het is (i)-(vi), R;-R;; and X are as defined above with the
following provisos that:

30 1) when Het is (i) or (ii),




15 heterocycl osul fonyl, preferably am nocarbonyl, and R3 and R4 are ﬁ)tstép 00
hydr ogen. One group of:-'_?@referred conpounds fallingyw thin the scope

Formul a: I i nclude conpounds wherein Het is selectdd fromthe group
consi sti ngWEYOWS7BT? . (viii), (ix) and (x). Preferably, R b@ﬁﬁh@ﬁ&ﬁd from
the group consisting of an al kyl optionally substituted by halogen,

hydr oxy, carbanoyl oxy, Cl4 aryl, C .G alkyksul fonylam no, aryl. preferably
phenyl, or am nocarbonyl, heteroaryl, preferably pyrimdine, C(O) Rl4,

CH C(O R14, or SO2R14, wherein R14 is selected fromthe group consisting of
C .6 alkyl, c2.6%al keRylsHeam & isdion8, atGtasbomd R 2R. BRd deil{gqué)@} lgl,am no,
C2.,6 al kenyl am no, dH{ &lct¢pethity® ais e NGB0 R 1181081 05Y R Eis rdh

het er ocycl'o( C14) alkyl QGH@HJGDOHIthhfm%{hQPSmuQﬁ %Pé éaggz_p y substituted,
and wherein R16 is as defined- above. Preferably, 1475 € 'ected fromthe

group @onsi sting wf Clp6; S nyl . 6. amno, Cl-6
a! kyl am no, di (Clkg) al K%dgg%%gfkslg ‘jalg’é?a{}gﬁ??é&ﬁ‘fﬁ ), OT OCH,, at least one the other
di (Cl 4) al kyl am no( C2- 6) al’ KenyT, & %‘E_cle, and - _ _
het erocycl o( Cl 4) al kyl ayi_ng, _all of 30 which can be optionally substituted,
wherein R16 i s af)def i dtOaBotteRys is GNSER aZT1qBoup MOrH/15 TN 4t 16h5t one of

PCT/ USQ0/ 07944 -Pr ef er atd, R; amPRRR, &y ethéerdtiapEpdent |y sel ected fromthe group
consi 30i ng of hydrogen, C,-C6 alkyl, C2-C6 al kenyl, C2-C6 al kynyl, anino
(CL-Co)al kyl, amdyo, CLi&H, ! Riede . | kyl sul finyl,

hydr oxy(d - C6) al kyl , q,,.b@@,%ih%y‘,‘ an%’%%%%%g%yfffﬁgﬁz& R, Ri» Rizand Ry,

al kyl am nocar bonyl, C6-C10 aryl dm nocarbonyl, C6-C,d aryl(C, 5

C6) al kyl am no- carbonyl,.C_ - 6. al kyl car bonyl am no, C6-C0 0O

aryl cagbonyl ani ng? CG-)E:IS, 0, g?ﬂ?l“’(’%?{ﬂéﬂ?éhkl?ﬁwm@nhmm I, is@ptionally

al kyl crbonyl , het er oSyPFHuAPBERAL, at least omesofl R eRy fis othdr Bén H; or

al kyl am nosul fonyl, C1-C6 al kyl sul fonyl, and heterocycl osul fonyl, nore

preferably hydrodkn, @ iSC(Q)NH] andX-i60), al 1685 ¥ne 8FRD Balkyl, C -C6
al kyl thio and am nocarthenptt . Preferred val ues of R _,%;%Gfl%{é%ags ql%cdr ogen,
hato, C,-C6 hal oal kyl, C6-CO O aryl, C4-C7 cycloalkyl, C -C6 al kyl, C2-C6
al keng, C2216. alihelet 1$8:: 0 aryl (C -C6)al kyl, C6 Cl10

aryl (C2- C6) alplzenyl , CGe- &Z%ngyl (C2-C, )al kynyl, C,-C6 hydroxyal kyl, nitro,

‘a) R,isH, Xis O or CH, and R, and R, together form
~CH=CH-CH=CH-, R-R,, are not all H;

25 b) I;}Iias Et and R, and R, together form —CH=CH-CH=CH-, X is not
-NEt; or

c) R, is Hand X is O, R,-R,, are not al] H;
3) when Het is (iv) and R, is H or alkyl, R,-R; are not all H; or

4) when Het is (vi),

a) XisO,S,or CH,, R, and R, do not together fo
35 —CH=CH-CH=CH-; © -

b) RiisHand XisOor§, R;-R,, are not all H; or
c) X is S and R, and R, both are Me, at least one of R. and R, i
40 than —CH,OH, o ndRyis other

- One group of preferred compounds falling within the scope of Formula 7
include compounds wherein R, is C(O)R,, or SO,R,,, where R,
45 and XisOorS.

+ is amino or C, ; alky}




am no,
azi do,

usef ul

urei do, cyano, C,-C6 acylam do, hydroxy, thiol, C -C6 acyl ox
Cl- C6 al koxy, or cé'r“poxy The groups Rs-R13 each t ake pl aceyZ)If SEP 2003
hydrogen atom that would i s ‘otherw se be present in any- p05|t|on on the

aryl ring WOORMVEA the R group is attached. Especially prep@ftigshdbs
conpounds where RS-R$ are all hydrogen. Preferably X is 0 or S, nore
preferably X'is 0. Preferably, R3 and ‘R4-are both H. Anot her group of

conmpounds of this invention are those having the Formula Il: Ri

Het2 Il or a phad@cg}&]l fll?% ﬁépt abl e salt, prodrug or solvate thereof,

wher ei n

Het2 i s sel

oggupds Sing Within ahe 2602 &f SEmANOF - )

00/ 57$77 - lincRidé Lompbumk4wherein R, - %N%"Q%(Z%Bﬁsc%fp%ggyomm Ais selected

fromthe group consisting of C(O),

teroggyl, eptignallps

defined pr esubstibigd \/@ntohalﬂ(Ebptﬁ'cCHzﬁ(MMﬁerbm R”d155 2 Ré’f’“&aﬁr@ w th the
a) t

proviso th
is Hor

RUPstiHEd R

)2 or (ii)2 -

Het?2 s .
3&“1‘5%%3?{87 tél“?f‘ %54f“rf§°@b?h%aﬂ- ymstuimn ommcblmyl, @};tndngg t one

of R5- leS | SabetiiRég Ehag NH2 and X is 0, at |east one
of R2, R3 and RS-R13'% skgtt hé?a%ﬁ Qbagéif? R+ wheretmnBpusdy  wi t h
respect to #kykula 11 include those V\,herel n: ,

15

25
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One group of preferred compounds felling within the scope of Formula J ‘
include compounds wherein Het is selected from the group consisting of (i), (i), (iv)
and (v). -

When Het is (jii), (iv) or (v), R, is preferably H or alkyl and R, and R; are both
hy drogen

Preferably, when Het is (vi), R, is hydrogen, R, is selected from the group
consisting of aminocarbonyl, alkylaminocarbonyl, alkylcarbonyl,
heterocyclocarbonyl, aminosulfonyl alkylaminosulfonyl alkylsulfonyl, and
heterocyclosulfonyl, preferably ammocarbonyl and R; and R, are both hydrogen.

One group of preferred compounds falling within the scope of Formula 7

include compounds wherein Het is selected from the group consisting of (vii)
(ix) and (x).

(viii),

Preferably, R, is selected from the group consisting of an alkyl optionally

substituted by halogen, hydroxy, carbamoyloxy, C,, acyl, C, alkylsulfonylamino,

aryl. preferably phenyl, or aminocarbonyl, heteroaryl, preferably pyrimidine, C(O)R,,,
CH.C(O)R,,, or SO,R,,, wherein R, is selected from the group consisting of C,
alkyl, C, 4 alkenyl, OR,,, amino, C, alkylamino, di(C, salkylamino, C,
alkenylamino, di(C, Jalkylaminoalkenyl, heterocycle, and hetcrocyclo(C, sakyl-
amino, all of which can be optionally substituted, and wherein R is as defined
above.

Preferably, R,, is selected from the group consisting of C, , alkyl, C, ¢ alkenyl,
OR ¢, amino, C, ; alkylamino, di(C, calkylamino, C,, alkenylamino,
di(C 1.e)alkylamino(C, Jalkenyl, heterocycle, and heterocyclo(C, ()alkylamino, ali of
which can be optionally substituted, wherein Ry is as defined above.




R14 is am no, optionally substituted C1-C6 al kyl, optionally substi
Cl-C6 14 alkylam no gr
N-nor pholinyl, N pyrfefidinyl and N piperazinyl ;¥

gzut ed
srocycl e, such asZ4 SEP 2003
, R3, and R4 are

=™ optionally substituted he#

i ndependerWbOwosystrogen, Cl1-C6 al kyl, Cl-C6 al kylthio or Cl'P&@gsmm
al kyl sul finyl; and Xis 0; 20 with the proviso that the conpound s W3-
4- phenoxyphenyl ) - 1H pyr 3zol e- 1-carboxat?de. Al so, preferred conpounds of

Formul a ||

i nclude those where Ais C(O or CHCO, Xis 0 and R14, R2,

R3, and R4 are agreceifefL eck:iabove. Further, preferred conpounds of Fornmula Il
SR B’s

i ncl ude those wh

(%) 2§y indepsndsntly gelestest fivny thO 2ok cBdsigtil of

i ndependent g6 1 kyl ~a is Q. so, 2.4 SEP 2403 - WD 00157877
PCTI USQOr 07944 -gél}{7 %ﬂ%&éﬁlég’ 85%’%%@1&% @%algﬂ}yﬁml’é‘“ﬂ i-Forlkyb amisecCiiere A
is S(O or 88glthipr efoyaad) yC,-80, aldglsulfthyr €h i hyl ~apd X s O.

Further another group of us:afupl cugnsgouggs o@r?ﬁe: |'n\fg£r!ﬁ'10n Gy ‘tﬁé%%?‘yhavi ng

the For nul ajnocabopyly GRG; alkylasmigocarbonl, R &C o arylaminae A6 ey, G, ryl

C.-

acceptabl e adr ar | vate thereof, wherein Het3 is selecge'dfrom
t he gr%up cgﬁéhgﬁlgg'gg&’ﬂf?’ﬂ%'cﬁ %ﬁ(ﬂfﬁ@"ﬂ?"‘“f}{, Gi-C 1o @rylymbomylamino, C,-C,,

15

25

aryl((_:,-Cs)alkylcarbonylamino, Ci-C¢  alkylcarbonyl, heterocyclocarbonyl,
aminosulfonyl, =~ C-C;  alkylaminosulfonyl, C-Cs  alkylsulfonyl, and
heterocyclosulfonyl, more preferably hydrogen, C,-C; alkyl, C,-C, alkoxy, amino (C,-
Celalkyl, C,-C; alkylthio and aminocarbonyl.

Prefexred values of R;-R;; include hydrogen, halo, C,-C; haloalkyl, C,-C,, aryl,
C.-C, cycloalkyl, C,-C, alkyl, C-Cs alkenyl, C,-C; alkynyl, C,-C,, aryl(C,-Cy)alkyl,
Ce-Cyo aryl(C,-Cylalkenyl, CeCyo aryl(C,-Cpalkynyl, C,-C, hydroxyalkyl, nitro,
amino, ureido, cyano, C,-C, acylamido, hydroxy, thiol, C,-C, acyloxy, azdo, C,-C,
alkoxy, or carboxy. The groups Ry-Ryy each take place of a hydrogen atom that would
otherwise be present in any poéition on the aryl ring to which the R group is attached.

Especially preferred are compounds where R;-R;are all hydrogen.

Preferably X is O or S, more preferably X is O.

Preferably, R, and R, are both H.

Another group of useful compounds of this invention are those having the
Formula IT:

Rio
R "R, R
11
Rqz Res /4
Rs Rs

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein
Het? is selected from the group consisting of




and R (v)3 2 (vi)3 1lIl R1_is selected fromthe group consisting of

hydr ogen, optionally subst I‘/:[‘élt ed alkyl, optionally subytituted het (.;2(10§EWUU3
C(ORi 4, %%}8)’ 4s S(OR14, and SO2R14; R 2 is attached to a carbon atom
that is no fnking atom attached to the aryl 15 grouppefpghshdierdasd €ct ed
fromthe group consisting of hydrogen, gt kyl, al kenyl, alkenyl, cyano,
hal oal kyl , am noal kyl, hydroxyal kyl, al koxyal kyl, al kylthi o, alkylsulfinyl,
al kyl sul fonyl’, carboxyal kyl, al kyl am no, di al kyl am no, am nocar bonyl

al kyl am nocar bonyl , aryl am nocar bonyl Ry AT al kyl am nocar bonyl ,

al kyl car bonyl am no, aryl carbonyl am npp,  aral kyl car bonyl anj no,

al kyl carbonyl, heterocycl ocarbonyl 520 amn foon;él , al kyl am nosul fonyl ,
al kyl sul fonyl, and het erocycl osul f'n -RE 3 (i) R2' 1R N/ . O - WO

00/ 57877 -18 2 4 SEP 2003 PCTI US 944 RS, R_& 9, 2anahd? 10 are

I ndependently selected fromthe group{sgﬁﬂsi sting of R hydr,ogen, hal o,

hal oal kyl, al kyl, al kenyl, alkynyl, hyd&foxyal kyl, amhdi)kyl, .

car boxyal kyl , al koxyal kyl, nitro, am_.no, ureido, cyano, acylam no, am de,
hydroxy, thiol, acyloxy, azit#-ysal kpky, carboxy, carbonyl ami do and
alkylthiol; 5 R14 is selected froitye %lr oup consi sting of am no, alkyl,

al kenyl , al kynyl, OR16, al kylam kyl am no, al kenyl am no,

di al kyl am noal kenyl, cycl oal kyl, arwal 2 aryl, heteroaryl, arylalkenyl,
aryl al kenyl, heterocycle, heterocycl Bal'kyl, and cvcl oal kyl al kyl am no, all
of which can be optionally substituted; wherein R16 is selected fromthe
group consisting of hydrogen, optionally substituted 1} alkyl, and an

al kal i metal ; ané is selected from the group consisting of C(O), CH,C(0), S(0) and SO,;

R, 5 are as defined previously with respect to ‘Formula I; and
5 XisOorsS, |

with the proviso that when Het is (i)? or (ii)?

.a) Xis 9, R, is methylthio, R, is H or C(O)R,, wherein R,, is optionally
substituted phenyl, at least one of R,-R, is other than H;or

10 b) R, is C(O)NH, and X is O, at least one of R,, R, and R-Ry,is othei; than H.

Especially preferred compounds with respect to Formula IT include those
wherein:
Ry is amino, optionally substituted C,-Cs alkyl, optionally substituted C,-Cs

alkylamino or optionally substituted heterocycle, such as N-morpholinyl, N-
pyrrolidinyl and N-piperazinyl;

15

R, R;, and R, are independently hydrogen, C,-C; alkyl, C,-C, alkylthio or G-
C, alkylsulfinyl; and

XisO;
20 with the proviso that the compound is not 3

l-carboxamide.

~(4-phenoxyphenyl)- 1H-pyrazole-

Also, preferred compounds of Formula I7 include those where A is C(O) or
CH,C(0), X is O and Ry Ry, Ry, and R, are as defined above.

Further, preferred compounds of Formula /7 include those where A is S(O) or

25 SO,. preferably SO,, R,-R, are independently H or Cis alkvl and X is O. Also

o




X is one of 0, S, NRLS, CH2, NRi5C(O, or C(ONR,, where R15 is deflnegi
above, with the foll ofhg provi sos that 1) whengfet is (i)3 or (||)1C§ E_LHSZUM
a) R, is Hand X is Oor S, at least one of R2,“R 5 W, R and R10 is
ot her thaWoWY/S&Izcept that R'q or R 10 is not NO2 \Ahen‘R'ﬁ,gs@}d;}g“and
R 2 is not -CH2CH2COOH when the other substituents are each H b) R, is
H Xis 0and. or R,0 is NO2 or OCH3, -dff-l east one of the other 20
substituents is other than H ¢) X is 0, R9 and R 10 are CN and a G group
ortho. to CN, at least one of R 2, R 5 o0or R is other than H 25 d) Xis
0, R 5 and Refefred eempognds efEermyie Ibincluds timse Rvhede iAsiscB (109 for SOy Nprefferably X i S
0, R2is hyd tihi r 4\/\/nere|nR14|sopt|onaIIy
ORI die LR, leindih el

substltuted phierty W5, W or R 10 is other than H or
30f) R1is C(OFMtReradilﬂtHérl . O Qisis .R10 is
other than H,_2) when Het |g§) ||fﬁ§sehﬂ%§ﬁlpl S Hﬁfﬁg%%ﬁﬁ%thoﬁ%ﬁa Eor

R 10 are notediomplaHE 3) * hen Het is (iv)' and R, is Hor alkyl, Rs,

R 6, or R10 are not all H or 4) when Het is (vi)3, R, is Hand X is
Oor S RS, W, R9 or R10 are not aII H 24 SEP2003 - WD 00/57877 -19
PCTI USOCQ 07944. Preferably X i s OrQr FE'S conmpounds of Formula I11.
Preferably, when Het' is (|)3 V& |)3 , Is heteroaryl, C(O R14,

CH2C(O R 4, or SO R' wherei n\R \n étkyl , al kyl ami no or T

het erocycl e, nore preferably é x. Jof which can be optionally
substituted. Wien R 2 is am rfowar bonyl sl is 5 preferably hydrogen.
Preferably, when Het3 is (vi)3, R 1 is hydrogen and W2 is selected fromthe
group consi sting of ani nocarbonyl, al kyI am nocar bonyl , al kyl car bonyl .
het er ocycl ocar bop am nosul on am nosul fonyl al kyl sul fonyl and
het er ocycl osulfon%ph 1 %‘iﬁpﬁ’g pArug orisolvate theres )é wherginen Het 3

is (iii)3, (iv)3 or (!‘l)e?1s§§=léctbt§ﬁ€)fﬁh@%?dﬁp%ronﬁktlﬁ¥éofand Ve is

] R
*N R1\ aN R. ~ R.
N N 1 N4/ 2
> . .
AR /L,j S O
Rz 2 - N :
a . - Gy (iii)*

R1\ N7 ‘(, Rz R‘1.._N A
IS AT e 5D
Rz
\ iv)’ ) (vi)®

R’ is selected from the group consisting of hydrogen, optionally substituted
alkyl, optionally substituted heteroaryl, C(O)R,,, CH,C(O)R,,, S(O)R,,, and SO,R,,;
R, is attached to a carbon atom that is not the Linking atom attached to the ary!
15 group and is selected from the group consisting of hydrogen, alkyl, alkenyl, alkynyl,
cyano, haloalkyl, aminoalkyl, hydroxyatkyl, alkoxyalkyl, alkylthio, alkylsulfinyl,
alkylsulfonyl,  carboxyalkyl, alkylamino, dialkylamino,  aminocarbonyl,
alkylaminocarbonyl, arylaminocarbonyi, aralkylaminocarbonyl, alkyicarbonylamino,
arylcarbonylamino, aralkylcarbonylamiino, alkylcarbonyl, heterocyclocarbonyl,
20 aminosulfonyl, alkylaminosulfonyl, alkylsulfonyl, and heteroéyclosulfonyl;




hydrogen. Preferably, R2 is_selected fromthe group consisting of hydrogen,
C-C6 alkyl, halo (C, -C6)&lkyl, anmino(Cl-C6)alkyl, hydmpxy(Cl-C6)alXyISEP 2003
al koxy(C, - alkyl . Cl1-C6 alkylthio, Cl1-C6 alkyl sul fi hyl,

car boxy( Cl- f‘yféﬂ Cl- C6 al kyl am no, 15 am nocar bonyl, 'Cl-p@qmsom-,,“

al kyl am nocar bonyl, Cl-C6 al kyl cai bonyl, heterocycl ocarbonyl,

am nosul fonyl, Cl1-C6 al kyl am nosul fonyl -181-C6 al kyl sul fonyl, and
het er ocycl osul fonyl ; nore preferably hydrogen, alkyl, hal o(Cl-C6)al kyl,
amno(C, - C(l)alk I,,Rgl éfgx;;é;glg{%) ai kyl, al kylthio, alkylamno, and

am nocar bonyl . M8ts RNos & ermbRY, &2 indepbydbhflgesle ' vl ...
Preferably, Ry, \6, %9, gﬂ R 40 ar(}a) inde%end%&?%ﬁr{s?gﬁégﬁgg PRiFRg, of
group consi'sti ot DA B% kylh alkyl, h%kwtlml,kwydr@aﬁl,alah-},{ﬁgalkvl,

hydr oxy( C1- 5 ' - al kyl ; carboxy(Cl-C6)al kyl,
a?/koxy)(/gjl- %Q@;I k’dﬁ!ky rlfi iﬁl&%ﬁ@%@ﬂ@%&%@ “ﬁeé‘é& aﬁ%& acé’llﬁ)fﬂll@,o?/wtﬁeohydrdﬁﬁ, ol ,

Cl- C6 acyl oxpiolGylteys hkidmyalkaa| &akoky, °&B‘5‘B‘PM“?%§%}1§”§? ?Cr‘,l- C6 ai kyl thiol.

25 V\her& Het s ()3, ﬁ(l:'hi 3 or (vi)3, R2is preter ached to a carbon
atom adj acent toka i “&éqgnfg%mdhﬁ groupl ennaistiyg ofleindinb s a&?l,%k&ﬁ;fﬂmoélhe
- group consi ghrn i i i (iii)3, (iy)3 .and 3. One gro ’

gr e]l‘J gr abl eI (?)lr{rﬁguzgg%l og ?Zo?irlel}%ygmiuﬁ'l?’l :%@PM%%M&QMWE gthytlljdeﬂkﬁ,i s

i)3 or (ii)a3alkR,taryls 4 ; L.e: bove; RS, R6, and R 10
(24)SEP200§% 2/\0 00 ?%7;16( %%0310%%@ ol ?‘ﬁ%@%cgﬁkemslo@wwm om
the group c&HEl ﬁﬁkmraﬂ@@whldiedanbebpﬁ@ﬁll}y bsﬁtﬁieh}’weﬁ@{d(enyl,

y yi,

al kynyl , hydroxyah kyl., ) | kyl , carboxyal ky al koxya nitro,
ani no, wurei do, c%ﬁﬁ% sg%aegﬁﬁ%&eagﬁo%wmﬂﬁ hydrpgan, optiphailyysubsdivied

al koxyV caraliolyandcat fRANMmeRl: deg and al kylthiol; R 9 is selected fromthe
group consisting of 5 halo, hal oal kyl, al kenyl, alkynyl, hydroxyal kyl,

ani noal kyl, car bokyapereof O, §, Myﬂ}k,yNR,gﬂ(Og,cbr.@(ﬁ)m{I WiekIR, i%ﬁ@ﬂned as

acyl am no, %gbgee B?'ﬁ{eq?ﬁ t hi ol ,, acyl oxy, azido, al'koxy, CcHrboxy,

car bonyl ami do-and"al R PLRAVE. ProYispstatic” and X are as defined above.
1) }vhen Het is (i)’ or (i),

_IS a) R'yisHand Xis OorS$, at least one of R4 R, R, R’y and R',, is other

than H, except that R, or R',, is not NO, when R". ; 1
, when R’ is CH,, and R/, is not
—CH,CH,COOH when the other substituents are ezach H;3 1

b) R’ isH,XisOandR’, or R’ is NO, or OCH
. .atl
20 substituents is other than H; 10 2 1, at least one of the other

c) X'is C: R5and R';; are CN and a Cl group ortho.to CN, at least one of
R, R or R is other than H;

25 d) Xis O,R’sand R’ are Cl, at least one of R's or R’y is other than H;

e) Xis (?, R, is methylthio, R’, is H or C(O)R, wherein R,, is optionally
substituted phenyl, at least one of R’;, R, Ry or R’,, is other than H; or

30 R’, is C(O)NH i : ‘o
f) ,lSH;() 2zde1s0,atlwo.'nstcum:of'Rz,R,,R‘S,RgorR.mlsother

2) when Het is (iii)’, ", is H and X is O, R, R, R’y or R',, are not all H;
35 3) when Het is (iv)’ and R’, is H or alkyl, R’;, R, R

‘s or R',; are not all H: or

4) when Het is (vi)’, R', is H and X is O or S, R’;, R, R, or R, are not all H.




Anot her group of preferable conpounds of Forrmula II1 include corrpoungs' SE]F' 2002
wherein Het3 is (iii )ﬂ(l v)3, (v)3 or (vi)3; RYTs selected fromthe

group consi sting of hydrogen, optionally substituted al kyl, optionally
substit ut SMORMSWTdaryl, C(OR 4, CH2C(OR14, S(OR 4, and %dﬂ 237 1S
as defined above; R,, W5, and R .(, are independently selecte ?romthe
group consisting of hydrogen, halo, halealkyl, alkyl, alkenyl, alkynyl,
hydr oxyal kyl , am noal kyl, carboxyal kyl, al koxyal kyl, nitro, am no, 15

urei do, cyano, acylam no, am de, hydroxy, thiol, acyloxy, azido, alkoxy,
carboxy, ~ car bon¥ieferably Xaisc at & i tdmmundRoPFbengegct ed fromthe group
consi sting of ha]ko h]al oal kyl , al 1keny| al kynyl , hydroxyal kyl, am noal kyl ,
car boxyal kyl , al Ke¥FaPitywhen Hetf jsdiy anﬁi)%),R'Lishétdmar)ﬂ)’@(@)R.e}Ql&l{@'(U;R’ gm de,
hydroxy, thR®R %yérggyR -éida al @oEy, car boxy, carbony am do ant’

al kyl thiol; and' R4, 16 ahd @are akvyedkyamming, ot detaraeydier mareopheferagtyoup of
usef ul conpeMAdsaldbf ' ' h ing,.,the Formila IV R'9 Rs
-~~ Het4 R 10 Rr, |VR%]§°Ha&\p'ﬁﬁ6;%b cé’ﬁl[‘féatrﬁ%f?ﬁ%@%%&zéswchapbma,@'. o

sol vatke t herefefablyhypdrogen. 25 Het4 is sel ected fromthe group consisting of
--- 24 SEP 2003 - W 00/57877 R 2 -21 R2 PCT/USOOr 07944 and R2 R i s

sel ected from tHFekrehly. when Het'i ingvdi, Rfyil nhdeV IR &l 5, l,
cyan, halo M , | noal kyl . hydr oxyal kgl ,Bglegg;xyal kgtlz, ga%%%%dhﬁgh{(w
al kyl sulfi% ) a%nsg'&gfomjl ,X‘E‘H}Oﬁ%ﬂ??%ﬂyl , alkylrspisovarbmnyl]i alakyl @b,
ani nocar boihgt fddayomil NO ar y},am nocat bonyl ,

ar al kyl ani ngce;?%(gnyl . al Kyl car Egl%mg%ﬁ né“,kngPQ%‘ﬁ’gB%l aflkylsulfonyl, and
ar al kyl car bsteyocselasylfonylkpieferatitp apinoch®bgyiocycl ocar bonyl

-t

Preferably, when Het’ is (iii)’, (iv)? or (v)’, R"l is hydrogen or alkyl, and R’, is
hydrogen. |

Preferably, R, is selected from the group consisting of hydrogen, C,-C; alkyl,

halo(C,-Cg)alkyl, amino(C,-C,)alkyl, hydroxy(C,-C)alkyl, alkoxy(C,-C,)alkyl, C,-Cs

alkylthio, C,-C, alkylsulfinyl, carboxy(C,-Coalkyl, C,-C, alkylamino,
15 aminocarbonyl, C,-C, alkylaminocarbonyl, C,-C, alkylcarbonyl, heterocyclocarbonyl,
aminosulfonyl, C,-C, a.lkylaininosulfonyl, C,-Cs  alkylsulfonyl, and
heterocyclosulfonyl; more preferably hydrogen, alkyl, halo(C,-Cpalkyl, amino(C,-
Cyralkyl, alkoxy(C,-Cgalkyl, alkylthio, alkylamino, and aminocarbonyl. Most
preferably R’, is hydrogen or aminocarbonyl,

< Preferably, R's, R';, R, and R’,, are independently selected from the group
consisting of hydrogen, halo, halo(C,- syalkyl, C,-C, alkyl, hydroxy(C,-Calkyl,
amino(C,;-C,)alkyl, carboxy(C,-C,)alkyl, alkoxy(C-Cy)alky], nitro, amino, C-C;
acylamino, amide, hydroxy, thiol, C,-C; acyloxy, Ci-C; alkoxy, carboxy,
carbonylamido and C,-C, alkylthiol.

25 When Het’ is (i), (ii)’ or (vi)’, R/, is preferably attached to a carbon atom

adjacent to a nitrogen atom.

Preferably, Het® is selected from the group consisting of (i)’, (ii)’, (iit)’, (iv)®
and (v).
One group of preferable compounds of Formula IIT include compounds

. 3. . . ' .
30 wherein Het' is (i)’ or (ii)’; R'; is C(O)R,,; R, is as defined above; R’;, R’,, and R'\




am nosul f on
W, W5, : R
consistln

“hydr oxyal

yl, -al kyl ai ni nosul fonyl, alkylsulfonyl, and heterocycl osgll’ngpymm
9 1 and R 10 areii ndependently sel ect ed frmthe group

of hydrogen, halo hal oal kyl, al kyl, al kenyi% al kynyl,

0,00i5787hoal kyl , 10 car boxyal kyI , al koxyal kyl, ni peRrssiiizbs

urei do, cyano, acylam no, am de, hydroxy, thiol, .acyloxy, azido, alkoxy,
carboxy, carbonylamido and alkyithiol; aR@-X is one of 0, S, NR15, CHZ,

NR1SC(O), o
selected fr
R, R6, RO,
conpounds t

r C(O)NRsvvhere Rs is defined as above. Het' is preferably
om t. consisting of (vii); and (x)4. 15 Preferably, W2,
andn% %Ej?‘%i'?'é( ctrdskompihe group Ecmsmix@ of hydiogenphas yhilsAkAr 1 ed

et h i nvention include,
wi t hout [i m%t]rg%{e 4 quﬁglbdrqgéﬁgﬁ hlyICPIbPXHaIle aadldxyalkyl, nitro,

-met hyl t hio
5- et hyl sul
3-[4- (4 flu
3-[4-(4nit
3-[4- (4 met
00/ 57877 -2
- car boxam d
3-[4-(3-chl
3-[4-(2, 4-di
3-[4-(4-chl
-[4-(2-chlo
-[4-(4-nitr
met hyl -1 -
nmet banesu

2-
1-
5-[4-(4-flu

I5

25

-mm(mupdnd@n@ayip,hacmhh b, Id“m[ga ar bo am de;
finyl-3- (4 phenox hen e E?Jr%){ "azo é §cy d’g‘OXYa

53 amiydo ariti drlk @’
A s s e EE T ot o
[;(l)xyph ph8kyRyL 1412@} azlmdeoxylalky;t,ar hmxml 'm,-H 4SERANG | v
opnenox n razo e-
e; @m&p%a%%ogh{gﬁg{% 5#) qa'ri"‘]‘i/ ﬁ&‘g ,gl]l)glroxy, toxlancy] de;
@eislopalkyay sptteny xoa e tithidn kBRI &ad RES! gg%gnarg 35 defined

| E)I uor ophenoxy) phenyl ] -1 H- pyr azol e- 11 car
8P8YS- 1| uor ophenoxy) phenyl ] -1 H pyrazol e- I - carboxam de; 3

ro- 4- fA ek e 1 ol e- -carboxamde; 1 -[3
ophenoxy) phgéﬁﬁf {)pE{f ! I‘iﬂ"]‘p%@ﬁ%ﬁgfé’mma I include compounds
bﬂle(-eﬂnp{whia ) » a hO e;

f &% - 3- (4- pﬁemyg%ﬁ EM) ZIT(-)IE o Peé?%fd;ﬁ-o? the group consisting of _

¥ BT9BERO R gstallp ysubstituted ﬂkyazqitronblly Ysubstituted( feBEatyf! )CQb razin-
CH:C(O)RMS S(O)Ru, and SOZRM’ RZ is as defined above; Rls, R’é, and R,m

indePcndcnﬂy selected from the group consisting of hydrogen, halo, haloalkyl, alkyl,
alken_yl, alkynyl, hydroxyalkyl, aminoalkyl, carboxyalkyl, alkoxyalkyl, nitro, amino
ureido, cyano, acylamino, amide, hydroxy, thiol, acjfloxy, azido, alkbxy, cérboxy,
carbonylamido and alkylthiol; R’ is selected from the group consisting of halo,
haloalkyl, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl, carboxyalkyl, alkoxyalkyl,
nitro, amino, ureido, cyano, acylamino, amide, hydroxy, thiol, acyloxy, azido, alkoxy,
carboxy, carbonylamido and alkylthiol; and R, ,; and X are as defined above.

Further another group of useful compounds of the invention are those having
the Formula JV-

Py o

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein
Het' is selected from the group consisting of



yl -ethanone; | -{5-[4-(4-fluorophenoxy)phenyl]-1H pyrazol-I-yl SEP?
}-2-met hyl - propan-2-ol; § 1- { 5-[4(4-fl uorophenoxyfphenyl]-1 H pyraybl - Hﬂ?
} -propan-2-one; 1-norpholin-4-yl-2- { 5-[4-(4-fluorophénoxy)phenyl]-1

H pyr azol - WQPUSBE et hanone; C PCT/USOONT944

1-[ 2- (et hanesul f onyl am na) et hyl ] -5-[4-(4-fl uorophenoxy) phenyl fuf ,Pl

pyrazol e; 1-(2-carbanoyl oxyet hyl)-5-[4-(-21%1 uor ophenoxy) phenyl]-1

H pyrazole; 3- [4-(4-fluorophenylthio)phenyl]- | H pyrazol e- |

- carboxam de; 3-[4-(4-fluorophenylthio)phenyl]-1 H pyrazole;

2-[5-[4-(4-fl uor ophenoxy?e%nenyl ]-pyrazoRyl -yl]et hanog;,
3-[4-(4-fl uorophenoxy) pR l]-1H pyrzkzg(e- | - car boxyl ic”aci d di met hyl am de;
1- benzyl -5 -[4(4fl uorgﬂlle Xy) ph?enng_%/m pyrazoj{lﬁ“\’% and
2-[3-[4-(4-fl uorophen xy)%h(en¥d | - 2HPpyTazol -2-yl ~gyrrolidin-1-yl 25

et hanone; Vi (viii) (ix)*

2- (N- et hyl acet am do) - 3-[ 4- (4- f | uor ophenoxy) phenyl | - 2H pyr azr ol e;
2-(5-[4-(4-fluorophenoxy) rpﬂenyl ]-pyrazol -1 yl}-acetam de; 2- { 3

-[4- (4-fluorophenoxy) phenyl”] - pyrazol -1-yl } -acetam de; 3- {

5-[ 4- (4-fl uorophenoxy) phenygl ] -pyrazol- | -yl } -propionanide; 30
3-[3-fluoro-4-(4-fluor noxy) phenyl ] -1 H pyrazol e-1 -carboxam de;
2-{3-[4-(4-fl uorophenoxy) pH@Ehyl ) - pyrazol -1-yl}-pyrimdine; and r'i - WO
00/ 57977 -23 2 4 SEP 2003 PCT/ USOQ 07944 2-{

3-[4-(4-trifluoronethyl phenoxy)phenyl]pyrazol -1-yl}r pyrimdine. Additional
useful conpounds pf is;% resent invention include:

4-4-(4-f1 uorophendX E‘f‘fg‘ﬁ@ﬁ?‘?ﬂhﬂgmpmmg of hydrogen, alkyl, alkenyl, alkynyl,

4- [ 4- (4- 1| ueyandehalsakyB-dthing %‘% Hyim dazal e .

4-[4-(4-f1 u_c;ilgﬁhenongqé-fl uoé%gﬂe v %F’n%ﬁﬁkﬂ’ h3tkylghind efybsalfenils ;
4-[4-(? 4- didthisniopnknoxearporyaliiyl,- 1 ktkilnag,o!l ©dialkylamin,  aminocarbonyl,

alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyi, alkylcarbonylamino,
arylf:arbonylamino, aralkylcarbonylamino, alkylcarbonyl, heterocyclocarbonyl,
aminosulfonyl, alkylaminosulf_'onyl, alkylsulfonyl, and heterocyclosulfonyl;
R’ R, Ry, and R’ are independently selected from the group consisting of
hydrogen, halo, haloalkyl, alkyl, alkenyt, alkynyl, hydroxyalkyl, aminoalkyl,
10 carboxyalkyl, atkoxyalkyl, nitro, amino, ureido, cyano, acylamino, amide, hydroxy,
thiol. acyloxy, azido, alkoxy, carboxy, carbonylamido and alkylthiol; and
Xis one of O, 8, NR,, CH,, NR,sC(0), or C(O)NR,; where R,; is defined as
above. ' ‘
Het' is preferably selected from the group consisting of (vii)* and (x)*.
15 Preferably, R, R’,, R’,, R, and Ry, are as described for Formula IIT.
. Exemplary preferred compounds that may be employed in this method of
invention include, without limitation:
3-[4-(4-ﬂuorophenoxy)phenyi]-l H-pyrazole;
5-methylthio-3-(4-phenoxyphenyl)—lH-pyrazole-l~carboxamide;
S-methylsulfinyl-3 ~(4-phenoxyphenyl)-1H-pyrazole-1-carboxamide:
3-[4-(4-ﬂuorophenoxy)phenyl]-I H-pyrazole-1-carboxamide; ’
3-[4-(4-nitrophenoxy)phcnyl]-IH-pyrazole-l-carboxamide;
3-[4-(4-methoxyphenoxy)phcnyl]-1H-pyrazole-l-carboxamide;

20




, 4-di fl uor ophenoxy) phenyl ] - 1Hi m dazol e, hydrochl oride salt; 724 SEP0?
-fl uoro-4-chbl orophe@y) phenyl]-1H i m dazzol e, drochl oride salt;
-(4-trifluoronet hyl pienoxy) phenyl ] - 1Hi nmi dazol €-?hydrochl ori de salt:

, 4-WIr Q0338 phenoxy) phenyl |- 2-met hyl -1 H-i ni dazol e; S00/079

, 4-di fl uor ophenoxy) phenyl ] - 1-net hyl -1 Hi m dazol e- 2- car’goxam

| uor ophenoxy) phenyl ] - 1Hi m dazd2e, hydrochl ori de salt;
| uor ophenoxy) phenyl ]-1 H benzi m dazol e; 15
| uor ophenoxaj/g_phenyl ]-1H i m dazol e- 4- car boxani i de;

-f
-f
- f
; : uor opE ygwhynomnhn?dhgﬂwmgamarJag:%&&hio%,
uor ophen en 0 car boxam de;
enoxyphgn? I @p 4L rﬁaé’- éﬂ%‘ﬂgﬁ?{? - Pyrgelayl- carboxamide;
; | uor Ophew)“m]&%yi ]2% Rt%n%x g%f fgil Con leagﬂ:arboxamxde

| uor ophenoxy) henyl]oxa

fl hérléx(2) Qlﬁuoumhemhgn)pﬂ i1 BZrz .de. Useful |
group areu&gz g |1y Car ghgguylﬁz Typi’ %g%@&&ﬁyl g(raoﬂpsary
i nel ude phenyl , ﬁa[é}#h‘gﬁ %@HWM‘&?KY)DhM]F&dWmM@MboxWeEny|
bi ph I 25 b Usef ul | oal kyl
alrg (Ca:rr%ycycl oal klyFr[a'rlmpl caﬁggﬁ"%ﬁﬁ{?ﬁ%ﬁﬂw : X ut??fh}éggggby?/, Iroups

cycl obutyl, cycl df@ddy@-nivyphenbeypherdNc 9 The term "heteroaryi"
as enpl oyed hereén fﬁ;ﬁr-?[ topgr?t?gsel%EV|}%g %ﬂ%ﬁano%g atons; 6, 10 or 14

n el ectrons shar fH emb@nyaﬂd{-pmzab]praﬁmébon atons 30 and

1, 2 or 3 oxygenj. 15151? fur teroatons (where exarrpl es of
het eroaryl groups d{?léfe ?88 |3st£6%1???81f>§]>hw Kirpyrazaleit ho[ 2, 3- b] t hi enyl .

t hi ant hrenyl , f uByls- W@-ﬂ@é@ éggg 44 benzofuryl,
pyranyl , |}s/ begzo?‘{lur[anyl be%%égz%ﬁvlﬁd]sﬁﬁp I'F)%zﬁgr?aﬁgﬂh’mm— 1Y
phenoxat Ih| | y? pyrrol yl, pyrrolyl, i (T flazol yl, pyrazgl IyI 3 p%”_ dylj Vi
pyrazi ny pyri | azi ndo |2|n i soi ndol y i ndol y
i R?ﬁl ?/I , nldazol g{{:ﬁﬁﬁgb geﬁ’@‘%k‘%hrlﬂ'ﬁym ﬂfd]}rﬂﬂnétyjrl,-?rqpan;ma;: ,
pht hal azi ny hed eridiny
4aH- car bazol yl + car bazol y BT %ﬁ&ﬁ’@ fﬁ%yfazoi P—y?g—pr(}i:an- -one;
-morpholm-4-y1-2-{5 [4—(4-ﬂuorophenoxy)phenyl] -1H-pyrazol-1-yl}-
15 ethanone;

o

-bl\)U'IU'IU'II\)I\JNI\)-h-hI—‘-b-h
bhhbbhhbbhhbbh

[
-
-
-1
-
-
-
(
-
-
-

1- [2-(methanesulfonylamm0)ethy1] 5- [4»(4-ﬂuorophenoxy)phenyl]-1H-
pyrazole;
1 -(Z-carbamoyloxyethyl)-5-[4-(4-ﬂuorophenoxy)phenyl]- 1H-pyrazole;
3-[4-(4-ﬂuorophenylthio)phenyl]-lH-pyrazoIe-l-carboXanﬁdc;
3-[4—(4-ﬂuorophenylthio)phenyl]-lH-pyrazole;
2-[5-[4-(4-ﬂuorophenoxy)phcnyl]-pyrazol-l ~ylJethanof;
3-[4-(4-ﬂuorophenoxy)phenyl]-1H-pyrazole-l -carboxylic acid dimethylamide;
1 -benzyl-S-[4-(4—ﬂuorophenoxy)phenyl]— 1H-pyrazole;
2-[3-{4-(4-fluorophenoxy) phenyl]-2H-pyrazol-2-y1}-1 -pyrrolidin-1-yl
25 ethanone;
2-(N-methylacctamido)-3-[4-(4-ﬂuorophenoxy)phenyl]-2H-pyrazol‘e;
2-{5-[4-(4-ﬁuorophenoxy)phenyl]-pyrazol-l-yl}-acetamide;
2—{3-[4-(4-ﬂuorophenoxy)phenyl]-pyrazol-l-yl}-acetamide;
3-{5-[4-(4-ﬂuorophenoxy)phenyl]-pyrazol-l-yl}-propionamide;
3-[3-ﬂuoro-4»-(4-ﬂu0r0phenoxy)phenyl.]-1 H-pyrazole-1-carboxamide;
2-{3-[4-(4—ﬂuor0phenoxy)phenyl]-pyrazol-l-yl}-pyrimidine; and

30



phenant hridinyl, . acridinyl, perimdinyl, phenanthrolinyl, phenazi ng/é 0
t hi azolyl, isothiazol/J%, phenothiazinyl, i soxazaf?l , furazanyl, &id Pl
up:s

nhenoxazi nyl groups). Useful halo or hal ogen groups include fluorine,

chl orine, ~bVe#0is287nd i odi ne. Useful al kyl groups include si¢@igaiorshai ned
and branched C,-10 al kyl groups, nore preferably C -6 al kyl groups.
Typical C, 10 al kyl groups include nethyl,-2t-hyl, propyl, isopropyl,

butyl, sec-butyl, tert-butyl, 3-pentyl, hexyl and octyl groups. Also
contenplated is a trjnethylene group substituted on two adjoi ning positions
on the benzene ri r%qgﬂ4{%@$mmﬁﬂnhmxvmemﬁmwonm.yl tidid keny|
groups are C2_6 al kenyl groups, preferably C2., alkenyl. Typical 15 C ~

al kenyl groups include ethenyl, propenyl, isopropenyl, butenyl, and
sec-butenyl . Usef ul Addikiypmy usedilQioRHho | Qroups. preferably
Cz4al kynyL Typi cal C24 al kynyl grgﬁpgﬁci%noglt{lj%gegﬁgyﬁg ,lo%ﬁ"ﬁbifﬁyl, but ynyl ,
and 2-butynyl gr oupdt-[4kfgropheppa)yenylir ixpaidapstieude -any of t he

above- nenki oned C, -toralkyl groups . sybstituted by any of the

above- rrentsi oned C6- ,44)1[ﬁt&yf‘“dg%tt?ﬁg’ﬂ)'%ﬂ'&fephwI]ulé&:mmmme benzyl ,

phenet hyl and napht hyd E roups, i nhcl ude any of the

above- ment i oned Cs, { IE:BJ enylmpﬂg#o 53%%'5@%&3%{&*%{}1%%? ghloride salt;

above- nenti oned C6- H4[4a(24-difluo: tqphmdﬁg);{huhylz.umiﬁ{i%y% groups include any of
stituted b

t he above-nenti oned (‘ﬁg al kynyl —groups su | y any of the
above- nent i oned C. . fal% Bipphen yN-d Hrignidazdte, hpddogHRrigbealy: et hyny!

and phenyl propynyl . 4 WudEld kwl, gr . nclude any of the
above- megéi oned O agtgfiylu gr%%@%éﬁ?ﬂ%@@yﬁ;ma hygrochloride salt;
above- nenti oned het drfafdytrifigorupthylieasxy)phalysl Qo &5@ ups include
any of the above- rreg&t)o e1d i@2}-1 allls}gﬁ 1'Iishlgjjroups sz%'istl E?He{adrgéﬁgﬁéeﬁa?t’the
above- ment i oned het r"ﬁ’i&y'd expphenoxy) ey 12208:thyVIDLORM &Z8ie7 - 25

PCT/ US00/ 07944 Usef ul et e * ups, i ncl ude any of the

above- nentioned q 4 g@&ﬁ@@%&%ﬁ%@ﬁi'gﬂgﬁhﬂﬁI'é’r\‘}ilcbﬁo carboxamide;
above- menti oned het @r@afdyfiucyshienss: I8} ouns incl ude
any of the above-nentioned C, 10 ﬂt’&ﬁ&ﬂg}%ﬁ%@d%g{)@%%od%a&ny of the
above- nenti oned cyc ﬁéyﬁ“og@ﬁlﬁp@xy)phcnyl]-lH-benzknidazole;

15 2-[4-(4-fluorophenoxy)phenyl]-1 H-imidazole-4-carboxamide:;
2-[4-(4-fluorophenoxy)phenyl}- 1‘H-imidazole-4-carbon'itti!e;
5-[4-(4—ﬂuorophenoxy)phenyl]-pyrrole-2-carboxamide;
5-(4-phenoxyphenyl)pyrrole-2-carboxamide;
methyl 5-[4-(4~ﬂuorophenoxy)phenyl]pyrrole-Z-carboxylate;

20

2~[4-(4-ﬂuorophenoxy)phenyl]oxazole—4-carboxamide; and
4-[4-(4-ﬂu0rophenoxy)—3-ﬂuorophenyl]ﬂﬁazole—2-carboxamide.

Useful aryl groups are C, , aryl, especially C, o aryl. Typical C,,, aryl groups
include phenyl, naphthyl, phenanthryl, anthracyl, indenyl, azulenyl, biphenyl,
25 biphenyienyl and fluorenyl groups.

Useful cycloalkyl groups are Css cycloalkyl. Typical cycloalkyl groups
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.

The term “heteroaryl” as employed herein refers to groups having 5 to 14 ring

atoms; 6, 10 or 14 = electrons shared in a cyclic array; and containing carbon atoms

and 1, 2 or 3 oxygen, nitrogen or sulfur heteroatoms (where examples of heteroaryl

groups are: thienyl, benzo[b]thienyl, naphtho(2,3-b]thienyl. thianthrenyl, furyl,

O



5 Useful haloalk | i y groups nclude Cl.10 al kyl groups substitut ed by one
or nore fluorine, chlorineg™3brom ne or iodine atons, . f uororrﬁy'l'sxp 1003
t

di fl uoronethyl, trifluoronethyl, pentafl uoroethyl, ‘1—!d| fl uoroe and

tri chl or orR¥ORPS7TRIY oups. Usef ul hydroxyal kyl groups |ncI ude 0 aI LI
groups substituted by hydroxy, e.g. hydroxynethyl, hydrox;é

hydr oxypr opyl and hydroxybutyl groups. -24buseful al koxy groups |ncI ude
oxygen substituted by one of the C,.I1D al kyl groups nmentioned above.
Useful al ky th| u s include sul fur substituted by one of the CI-lO

al kyl groups TR Ubv elsobgnaeipranyby | henznnghpupsc}@é,ﬁe?\y Geambhed ﬁ

(al kanoyl) Iﬂ{etngg,;}gﬁln}tlo ﬁ?ﬁbf}? 15 n troiﬁg acet am pr opl onam do,
but anoyl ani do, &ent anoyl a REGAX y g Hﬂylaspmml\hsp;amgtj'l- spyratinyut ed
C2. 6 subst ipxriredingdy [pyeidazl iHg&ifAry1 2 gr acy

(al kanoyl ) attached to_an gﬁ -O-ZlﬂyI q%ddg‘?%{%‘ QHPIEQ?é %ﬁlgpl Biagalply
but anoyl ox>P ﬁ’é’ 39“639}121113’ xalquumlyl,arqdldom bhﬂﬁlazﬁy]'he Sﬁ[@

het er ogycl ﬁﬁﬂ h%frf'n?ﬂﬂto maaa gturat ed or -partia u-‘(%‘lhﬂﬁl 3-7
menbered no ocyc or Y- netpding b‘*@{r@ﬁrb&qulngcaghamm, Vihicaibo ﬁﬂﬂfSI sts
of carbon ﬁamhﬁdhﬁ fr. t et ar oat dependent |y sel ected
fromthe grﬁlic consi st?ﬁ%ﬁg Belﬁﬂ&nr?g’ g&ﬁﬁ’ﬁhd’hﬁﬂ@@ﬂenﬁauﬂﬂul fur
het er oat ongSethiezelyl, Pbpnotbmainb'ylmxazﬂilﬂeﬂniaﬂﬂ BR&%\%‘ '] be 3 tionally

guat em zed, andfg ﬁw n any. 25 bicyclic group’i t he
above- def i ned het¥i Lci?i? halogegeroups inglede forine, dﬂaﬁﬂé\%rémﬂﬂaaﬁﬁdiﬂéere' n

t he heterocycliqu ut.e n,c rbon or on a nitrogen atom
if the resulting %un%&éﬁ%? mﬁﬁg iand branched €, 1@ abkyl agrougsj mi t ed
t o, pyrrol MRraprelof 61} akky! §0 m oli

benzodi aze& n}ﬁé and the |Ikg %@we ullac hte:f'é’* é cérg'é?ﬁ(@%{%é g’yrrﬁﬂ‘ﬂde any
of the aboVs R¥EnSPRIRRY. Brtyloreesbuty, tergqbuqﬂ,sl@ulnst |1{euyp§hga(yc@p¥rog§)st hSso
above- nment cenRhplfLE ESO&XﬁHcﬁlyﬂzr Qu geoup substitu

ted on two adjoining positions on the
benzene ring of the compounds of the invention.

" Useful alkenyl groups are C, ¢ alkenyl groups, preferably C,, alkenyl. Typical
alkenyl groups include ethenyl propenyl, isopropenyl, butenyl, and sec-butenyl.

Useful alkynyl groups are G, alkynyl groups, preferably C,, alkynyl. Typical
C _, alkynyl groups include ethynyl, propynyl, butynyl, and 2-butyny! groups.

15  C.,

Useful arylalkyl groups include any of the above-mentioned C.10 alkyl groups
substituted by any of the above-mentioned C,,, aryl groups.
benzyl, phenethyl and naphthylmethyl,

'Useful values include

Useful arylalkeny] groups include any of the above-mentioned C, alkenyl

groups substituted by any of the above-mentioned Cs.14aryl groups.

Useful arylalkynyl groups include any of the above-mentioned C,.. alkynyl
groups substituted by any of the above-mentioned C,,, aryl groups. Useful values

25 include phenylethynyl and phenylpropynyl.

Useful heteroarylalkyl groups include any of the above-mentioned C,.0 alkyl
groups substituted by any of the above-mentioned heteroaryl groups.

Useful heteroarylalkenyl groups include any of the above-mentioned Ciy
alkenyl groups substituted by any of the above-mentioned heteroaryl groups.




2 4 SEP 2003 - W 00/57877 -26 PCT/ US00I 07944 Useful al kyl arni no and
di al kyl ami no gr oups -NHRL7 and - NR17R, g, wh®nein R 7and RL,7 ar5EPAi3, o
al kyl “groups. Am nocarbonyl group is -C(O) NH2. Weful al kyl am nocar bonyl
oups araveoae/smsmy| groups substituted by -NHRL7 5 and NRI, “P}‘@@erel n
y

-gr,
-.Ri’P and R1, are C, _,0 alkyl groups as defined above. Useful %onyl
groups are carbonyl groups substituted 2%ny of the above- rrentloned Cl 10
al kyl groups. Useful alkylthiol groups include any of the above-nentioned
C, _,0 al kyl group ?t]lbstltut ed by a -SH group. 0 Useful alkyl sulfnyl
groups i nclude anj"sﬁ efébmkmhtgfomdlr@ludwaﬁglr kayfl theggwsm@r;tmggeéHm a

sul finyl (-S&s quon roups include any of the

above- nent i one&)ng %gﬁ&’%*@{;ﬁ’e& eflied Oitﬂf SAboXErnpetigned heterparyl@r@gs. ) . Usef ul
al kyl am nosul f onylUsgfid epsloalksi Mﬁg} aﬂﬂi ps .15. attached to
a sul fonyl, wherein R17 angm%lagqgrg o %1889’ LJ%’?‘E\?%PP%@!&%

Ari nosul fonygr‘?"sl:"S sehsgityted by any of thaabwmbmmnegrcgu]aa]kgl QuEtO NH2. A

car boxyggroup is fld(l)lnglro WP IS - N3.” An urel% roup is

NH C(O) “NH2. An am nohﬁ‘%é‘ﬂﬁy clyde Gm alkylgranps issbsiituted bgrire dradbreal

havi ng - NHC( @Quorife ehibHAL! b onal sybstituents on R, R
and R 4-R16 in¢l ude ani/ one ? ﬁg(Frowana? &1 Yygromethyl, diflucsemethyl.e,

| oal kyl , tl:lﬂte:ramkhrpemaﬂadok I1,1- |, 25
Y ot oty Py @*é‘f’z%f“%?%‘& i
het er ocycl o(C, . G)H%x % ﬂ?’C,z waalkylogréupstgudktitited by hy drmbg
ey am bg, Ry droRymhaKy E%"‘%W&{h%%@g' ang hydroaykairy ;,y;iggr boXy,
ami nocafbonyl , catlsefubylloxy, gGhpsd irthas! SH)EA NI b)?one acyl. Cﬁgdalkyl' 6

groups mentioned above.

Useful alkylthio groups include sulfur substituted by one of the C,,, alkyl
groups mentioned above.

Useful acylamino groups are any C,¢ acyl (alkanoyl) attached to an amino

15 mtrogen, e.g. acetamido, propionamido,  butanoylamido, pentanoylamido,
hexanoylamido as well as aryl-substituted C,. substituted acyl groups.

Useful acyloxy groups are any C,, acyl (alkanoyl) attached to an oxy (-0-)

group, e.g. acetoxy, propionoyloxy, butanoyloxy, pentanoyloxy, hexanoyloxy and the

like. |

The term heterocycle is used herein to mean saturated or partially unsaturated

3-7 membered monocyclic, or 7-10 membered bicyclic ring system, which consists of

carbon atems and from one to four heteroatoms independently selected from the group
consisting of O, N, and S, wherein the nitrogen and sulfur heteroatoms can be
optionally oxidized, the nitrogen can be optionally quatemmed, and including any

bicyclic group in which any of the above-defined heterocyclic rings is fused to a
benzene ring,

25

and wherein the heterocyclic ring can be substituted on carbon or on a
nitrogen atom if the resulting compound is stable. Examples include, but are not
limited to, pyrrolidine, piperazine, morpholine, imidazoline, pyrazolidine,
benzodiazepines and the like.

30 Useful heterocycloalkyl groups include any of the above-mentioned C,..c alkyl

groups substituted by any of the above-mentioned heterocyclic groups.

o



al kyi thi ol groups nentioned above. Preferred optional substituents i;@-__lpuﬁ@:

hal 0, 30 halo(C . 6)al kyl, Wpfroxy(C..6)alkyl, ‘am no(C hal kyl, hyd?d
nitro, .d-, alkyl, Cl.6 alkbxy, ami nocarbonyl, carbanoy oxy, C, -6

al kyl sul f-opx) go@sps. C . 6acyl and am no. 2 4 SEP 2003 - WO 00/ 57877 -27
PCTI USOQ' 07944 Unl'i ke the semnicarbazones discl osed by Di nmo@kTaiS0e07944 n
U S. Patent No. 5,741,818, which are sampgahat fl exi bl e nol ecul es, the
pyrazol es, im dazoles, oxazoles, thiazoles and pyrroles are much nore
rigid. In addition, the electronics of the pyrazole, imdazole, oxazole,

thi azol e and pyr r &lsefulialkylaméno any dialk§ienaRt ofd at \Rf 2
sem car bazone, For_exa e, the 2'-ni t%ogen pg)r gggnattrpi n%g”s@m calBakome i s
now repl aceahﬁﬁ%Rl?ﬁé‘ er’@d%no alkplgreupst he 2-position of the pyrazol e and

thus is part of tRhgins! n a Lc ring. Unlike the
am noal kanam des deslgra%g%}g%}é%Jﬁfg@Hz'Mi ch contain a basic am ne (pKa

yT 20l . Tor examber Lo b prar s Bl Rl P 15 s e i on

Pyrazol e, for exanple, is half protonat

with an'—"'9 el emmvmmm%muﬁymi@_,mmmsta@d&ﬁﬂ&p@odvgs basi city
further. In additigg&hl Iailﬂ'\ri?arsﬁ foind that the prinmary am des present in the
semni car bazones -an L b Erewps aie ¢ashonyk gravips reabstitaredyby afy AFithyi t Y

as sodi um cdbwveghedtioneld €, s, ﬂ%‘?ﬁ'ﬁryl -pyrazol es and -inidazol es clained
in the present application. Based on these considerations, it is an

unexpect ed f or di nfsefubalkyltbiohgrdups ifehite a6} bf tHe ¥Ry i m dazol es

oxazol es, tryg%%ﬁa%f%nd rol es show goo% acti v?t yﬁﬁ%‘gbg%d?lﬂh Eﬁ’f?é"?é

bl ockers. _Si ﬁﬁ%ﬂ% of Formula 1 are bl ockers of sodium (Na})

channel(s, a nunbggesi aﬂ% conditi ons di ated by sodiumion

influx can be treated e ioy|Sngﬁpﬂ%ssglcg‘gﬁﬁ&éfn%g.&eméﬂwlﬁlomﬁﬁimaﬂmi on

Is related t%‘oapsmtdabddtﬂasulﬁﬂﬂt(i_sg,_)_preventi ng or aneliorating neuronal

| oss associ at ed \A@%&ggt oke, global and focal ischema, CNS trauns,

hypogl yceni a and P@lsvl%%ﬁonm 8roupel inclulenary of theehBoveafiedtidded icg, Qlkyl

amel i orati ngyh 1 | | es including Al zheiner's disease,
rOBH ARAENES ALy P SERSE

amyotrophic 1ater scl er os on's disease, treating or

anmel i orating anxibseful alleylamirseieny] | gkakpe head and nuscl e
spasm 5The compounds of 25 For mul.a yI g%‘ra a@%uc&gs e?ﬁpg'as t‘ﬁlﬁ%st groups
agent d5 ant iattarhed geprdfonsh wdereis R, omdIR 4 are C, ,, alkyl groups as defined above..
Ammosu.lfon}d iS _‘802N}12.- -
A carbamoyloxy group is ~0-C(0) -NH,.
A carboxy group is -COOH.
An azido group is —N,,
' _ An ureido group is -NH-C(Q)-NH,.
An amino group is —NH,.

An amide group is an organic radical having -NHC(O)- as a functional group.

Optional substituents on R,, R’, and R,+Rys include any one of halo, halo(C, )

alkyl, aryl, heterocycle, cycloalkyl, C,  alkyl, C, alkenyl, C, alkyhyl, aryl(C, alkyl,

25 aryl(C, Jalkenyl, aryl(C,s)alkynyl, cycloalkyl(C, s)alkyl, heterocyclo(C, (alkyl,
hydroxy(C, o)alkyl, amino(C, alkyl, carboxy(C, oalkyl, alkoxy(C, Jalkyl, nitro,
amino, ureido, cyano, C, acylamino, hydroxy, thiol, C,s acyloxy, azido, C, alkoxy,
carboxy, aminocarbonyl, carbamoyloxy, C, alkylsulfonylamino, C

l-alaCYL and C 4
alkyithiol groups mentioned above. Preferred optional substituents include: halo,
halo(C, palkyl, hydroxy(C, galkyl, amino(C, g)alkyl, hydroxy, nitro, C,, alkyl, Cis
alkoxy, aminocarbonyl, carbamoyloxy, C

30

1 alkylsulfonylamino, C, ;acyl and amino.



anesthetics, and as antiarrhythmcs; as well as for treating, preventing or

aneliorating pain ingmuding surgical, chronic ane, neuropathic paizn[, SEP 2003
each instance, the nethbds of the present inventiédn require adm nistering
to an ani-ngbo physfaeed of such treatnment an effective anmount of a sodium
channel bl ocker of the present invention', or a 30 pharnmac&GIUSPTI44
acceptabl e salt or prodrug thereof. 24 SER2003 - WO 00/57877 28
PCT/ USQO, 107944 The invention disclosed herein is nmeant to enconpass all
pharmaceutical ly g&g&g&abl e salts thereof of the disclosed conpounds. The
phar maceutical ly Hemicaskrzbsesi disdlosde , byb g ty iy t met al
YWDmAok 2P in dﬂ]{#@%@ﬁg Ne!

salts such i alt, potassjumsalt, seciumsalt an
al kal i ne ea?? #ﬁqnéeﬁtsgmsvﬁlschc Atea SOREVRRL, Aexibler mateapiessi then Baiolbs, afiflidhifled | ke

organi c am pRassltd, $hiaxles &1 Hirl lhe salt, pyridine salt, picoline
salt, ethanolanine salt, t r#’%r%-{ﬁgstr%kg&rﬂcﬁén%rﬁlrfg,ldd' R pddinaxiie pidctronizalof,

N, N - di benif BXrazalerdoddancie) oxsald, tHDDId 4R dikfe ol ni g..acid salts such
as_hydgochl gejde . hydrobronide, sulfate, péﬁgég%g{lg%n(fqﬁﬁr?% rony thatni ¢
acid salts ShARCHicaF 0T exaraplg; e 2{-nitfdgan prsestia tie scﬁﬁéﬁ%ﬁﬁﬁ ate

and the |i keplsedvi : =0, net hanesul f onat e, benzenesul f onate,
p-t ol uenesul f onat e, ﬂgﬁg%%lﬁtgeplaﬁo}x ata‘H?ﬁ'cP"é’é‘PH of thepyrazole sndthusiscpantdfithe

i nat esixg¢lectzorneeomatit fi i ¥ ' di scl h in_i |
meant t Qaeﬁcgl%:ss odrugs of 1 hecdr RS ARRRac RGebrh ay emle,
consi dered '8'%eC ARSI @ming (1Kol @) thehetironsl c&ﬂb&&ds%f‘i?é&&&?oqagéi ve

al so0 reant ?o

parent dr ugpdthableVid eplNvention disclosed hereinis
enconpass the | nev'?’v%elﬁan%{]a Mepf%ml%vs halépriitewitedt enlycargld 2i81gnd Such

product s nesubstsuion with an@iBh SvifHdRR; Ldation, reduction, hydrolysis,
ani dat i on, ﬁsaeri fication and the |1 Eegg?{gﬁ% '55?5?%%‘?@@9“%%@%@#3’

primarily b edByadditien,pitoowss sund et ofhei PeilnAry tdRided ViRl PN EL udes
[ o‘?“!méoundmo;hg

conpounds pggaeu gz:mé r,0cess conprising contacting a c This
i nvention wth gl%rram‘rgl%ng © 3misapiopwnamides Are nagmetdssargrior adivityals Godium

met abol i ¢ pohaduell bldvkeRofn thy S g Rhgally arg identifled by
preparing a ragdiol abel | ed corrpqgﬁlﬁﬁcﬁ%&%sh%ﬁ n'%MFE ci@meﬁi B &he pyesent
par ent er al 13PPUCAHER. dBesest e Hesel oomsidotativfs, 401isTBh uitipRcRl fifng IRNES £t No2
PIO, OnkeYe b Qfintdd fFlsoles, imidazol i
e = les, azoles, oxazoles, thiazoles and pyrroles show good activi
as sodium channel blockers. |
Since the compounds of Formula 7 are blockers of sodium (Na*) channels, a
number of diseases and conditions mediated by sodium ion influx can be treated
employing these compounds. Therefore,
treating,

the invention is related to a method of
preventing or ameliorating neuronal loss associated with stroke, global and

focal ischemia, CNS trauma, hypoglycemia and surgery, spinal cord trauma; as well

as treating or ameliorating neurodegenerative diseases including Alzheimer's disease

amyotrophic lateral sclerosis, Parkinson’s disease, treating or ameliorating anxiety

convulsions, glaucoma, migraine headache, and muscle spasm. The compounds of
Formula I are also useful as antitinnitus agents, antimanic depressants, as local
anesthetics, and as antiarrhythmics; as well as for treating, preventing or ameliorating
pain including surgical, chronic and neui'opathic pain. In each instance, the methods
of the present invention require administering to an animal in need of such treatment

an effective amount of a sodium channe] blocker of the present invention, or a
30 pharmaceutically acceptable salt or prodrug thereof.
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]
allowing sufficient tine for netabolismto occur and isolating its P 200
conversion products 25 frgMthe urine, blood or othergsaj ol ogi cal géni)ﬁ e@.
The invention disclosed heréin is also meant to enconpas’s the discl osed
conpounds- w0 ogs78¥0t Oopi cal | y-1 abel | ed by having one or nore ) r%ol aced
by an atom having a different atom c mass or nmass nunber. [ﬁ&’g af
i sotopes that can be incorporated into-28e disclosed conpounds include
i sot opes of hydrogen, carbon, 30 nitrogen, oxygen, phosphorous, fluorine
and chlorine, such as 2H  3H, '3C, "C '5N, )so, 170, 31p, 32p, 35S,'BF,
and 'O, respect i J8fynventigngiiselqed hereDiO tdea 7B i/ enééinpist/ AUSPRA ARGy of

t he conpound | o) herein . m ontain one or nore asynmetric centers
and ny thus gﬁc\%t%ﬂes%ﬁg (t)heéﬁgr‘?? FQ‘};{%?"EDS‘% cagpeyrdsad hs pharmaceutically acceptable

st er eoi soner salts ihelude, buthe RECHANL (o) RRMI Qfls s§dhs Q geant Lo enconpass al |
such possible forms as well as t e%F racle_éralhﬂ%S ﬁbﬁég‘%‘ﬁ%ﬁﬁlhﬂoﬁﬁslgﬁusalg

m xtures thefesm spiand tthe likgrgikalinel eath deaals ishely ab 6B & tﬁﬂ% &hgh' AitC
doubl e gonds%rp‘{thgtlhe_r centers of geonetric asymetry, and unl@&ss spesél fied
ot herwi Ze, i P4 DEHKFLOr8aMCagne salty achias trictylaming saltyquymistin salt] pieoEAS sald) |

tautoners arehbndl@niRd sQitbe HARYRATREd the.present  invention as well.
As used herein,  the term 'Lsterem somerg" %t’a aé‘%&f exylaping orsall, | NelWwer s

of i ndi vi dudibemayletbylenediatine salit fificthe diey irioodni€ Gl 10 L& g8t oms
I n space. ltlp;drnlﬁl udgs enant irpgrrers and igor?ggrs of goﬂ%%d&sﬁvﬁdﬁ&%?%dﬁ’han
one chiral ceHt8yOMHGE: sudale: pheshieterasd thedies ovgamoacihsilliesuch as formate,
(di ast er eonme4ciate, TR el nter” refers to a carbon atomto which
four different gefoups %&g&a T’ac[ﬁ%laa%&1§a%t@#ntb€nMOﬁ@fﬂﬂams such as

" enant i@ ner i methanésuifondte, laenmﬂe&ﬂmﬂétd lubfesuffoiny i able on.jt
mrror- inmge gnd hence optically actmu\/\hesrel n ‘f’ﬁ%‘r“‘g%g'%@?%ww aﬂf’tsrf?'és
the pl ane of Y5BRAATSRAIC, 3sBHEinals, glitamate and tholikend its mirror image rotates

the plane of pol af}z j.qht..in t opposite direction. The term"racem c"

refers to a mxture Weégggf'ﬂﬁg’ﬁ?{ﬁ%‘r’ﬁgﬁaﬂﬁ? SrRERS o egcompass rprodrugptafcthi| y

I nactive. dls‘fbsed compounds. Prodrugs are considered to be any covalently bonded carriers
which release the active parent drug in vivo.

15 - The invention disclosed herein is also meant to encompass the in vivo
metabolic products of the disclosed compounds. Such products may result for
example from the oxidation, reduction, hydrolysis, amidation, esterification and the
like of the administered compound, primarily due to enzymatic processes.
Accordingly, the invention includes compounds produced by a process comprising

)

contacting 2 compound of this invention with a mammal for a period of time
sufficient to yield a metabolic product thereof, Such products typically are identified
by preparing a radiolabelled compound of the invention, administering it parenterally
in a detectable dose to an animal such as rat, mouse, guinea pig, monkey, or to man,
allowing sufficient time for metabolism to occur and isolating its conversion products

25 from the urine, blood or other biological samples.

The invention disclosed herein is also meant to encompass the disclosed

compounds being isotopically-labelled by having one or more atoms replaced by an

atom having a different atomic mass or mass number. Examples of isotopes that can

be incorporated into the disclosed compounds include isotopes of hydrogen, carbon,

30 nitrogen, oxygen, phosphorous, fluorine and chlorine, such as ?H, *H, “C, “C, "N

IS()!I ”0, JIP, J!P’ 358, “F, and “Cl, l’espectively.




The term "resolution" refers to the separation or concentration or 74 SEP 2003 |

depletion of one of Eﬁé two enantioneric forns qF}a nol ecul e. The
inventi-on jis also directed to a method for treating disorders responsive to
the bl ocka® WS783di um channel's in animals suffering thereafcrapiohsay! ar
preferred 25 enbodinments of the aryl s ?stituted het er oaryl conpounds for
use in nethod of this invention are rég esented by previously defined
Forrmul ae I-1V. The conpounds of this invention may be prepared using

met hods known tog ' |p the art. The 1H pyrazol es of the present
i nvention can be %‘?’g%g?}é%&éﬁsd (Elgflsf é}g“tl?sﬁfi gﬁ”ﬂﬁ/"’éﬁ(éﬂ%‘?ﬁ’r?ﬂe@mfp@mn& hene

1 and 2. Scévares ind byuthus @ivesisete eRPitibREB L]0 razol e- | - car boxani de
fromthe correspandi ng 3-substituted-| H pyrazo gneg%%a%g@ﬁism%m?ﬂ%: 2 4

SEP 2003 - B/ SPEPresesd insendonisialiaent EAdHNes REELUSPOAO 4dmaT he
3-substitut es re,pr.epared as. shown in Schene 2 or were
conmeri cal I»s/g}ival | g{)llgég&l?a(ngerﬁ%%ﬁm muxtyres thezeas] Whah the 4ompounds

it orilssly [hleret- 3- hepnoxy) phenyl ] - 1H pyrazol e,
oyl i o R oA Dbefinie, SobIE U SRY LG of et

Ocyanophendieyaesay [and 1ualessrspecified weheswisd)t i i GsteddeaMoRnamdSHRNE Lif Z ! S! e
of Pal s, Sgg) %_(i:gerre 2 OH MO OV  HxNMe2 Hydrazi ne Nve2
me 1somers. ~ All tautomers are intended to be encompassed by the present

invention as well.

As used herein, the term "stereoisomers” is a general term for all isomers of

1ndividu_al molecules that differ only in the orientation of their atoms in space. It
includes enantiomers and isomers of compounds with more than one chiral center that

are not mirror images of one another (diastereomers).

The term "chiral center” refers to a carbon atom to which four different group
are attached. — '

The term "enantiomer” or "enantiomeric" refers to a molecule that is
non;upcrimposeable on its mirror_image and hence optically active wherein the
enantiomer rotates the plane of polarized light in one direction and its mirror image
rotates the plane of polarized light in the opposite direction.

The term “racemic" refers to a mixture of equal parts of enantiomers and
which is optically inactive. |

The term "resolution” refers to the separation or concentration or depletion of
one of the two enantiomeric forms of a molecule,

The invention is also directed to a method for treating disorders responsive to
the blockade of sodium channels in animals suffering thereof. Particular preferred
embodiments of the ary} substituted heteroaryl compounds for use in method of this
invention are represented by previousty defined Formulae I-IV.

25

The compounds of this invention may be prepared using methods known to
those skilled in the art. The 1H-pyrazoles of the present invention can be prepared as '
illustrated by exemplary reactions in Scheme 1 and 2. Scheme 1 illustrates the

formation of a pyrazole-1-carboxamide from the corresponding 3-substituted-1H-
pyrazole using sodium cyanate:

O




The 1,5-disubstituted pyrazol es can be prepared as shown in Schere 3.9 /L§EP 2003
Schenme 3 Maj or isoner fornedy2 4 SEP 2003 WD 00/57877 31 PCTI USOCO 07944
Conmpounds with Fornula | 'whérein Het is (iii) can be prepared as

‘i1l ustrat adoobgrgrxenpl ary reactions in Schenme 4. Schene 4 CH

Et hyl enedi anine pTsOH N Pd/ C 5 Conpounds with Formula | wHerHUREOTPE (i v)

and (v) can be prepared as illustrated-hg-exenplary reactions in Schene 5.
Schenme 5 Br2, HOAc 10 Compounds with Fornula | where Het is (vi) can be
prepared as illustrated by exenplary reactions in Scheme 6 using the

met hod of Pichon. M et al. (Tetrahedron Lett. 37: 7963-7966 (1966)) and
Four ni e- Zal uski, MC et al. (J. Med. Chem 39: 2594-2608 (1996)). 2 4 SEP
200? - WD 00/57877 t OH B -32 Schene &#@eBu Cu, DVBO PCTIt JSOOr 07944

o .
NaOCN 0
ANk N, -0
5 (D =0
F HOMOAC =/ M,

The 3-substituted-1H-pyrazoles were prepared as shown in Scheme 2 or were
5 commerically available.

3-(4-Phenoxyphenyl)-1H-pyrazole, 3-[(4-
nitrophenoxy)phenyl]-1H-pyrazole, 3-[(4-methoxyphenoxy)phenyi]-1H—pyrazole, 5-

methylthio-3-(4-phenoxyphenyl)-1H-pyrazole _ and 3-[(3-chloro-2-
cyanophenoxy)phenyl]-1H-pyrazole were obtained from Ryan Scientific (Isle of
Palms, SC).
10 Scheme 2
OH F
OO e oy
0 .
F . .bwma. F °
MeO, OMe
HXNMez
0 Hydrazine
e =
N-H
S o
] F
: 2, rNMey
The 1,5-disubstituted pyrazoles can be prepared as shown in Scheme 3.
15 Scheme 3
O .
D’ RyNHNH, o Ry
E 0 N
o NMez EtoH E \ 4

Maijor isomer formed




1.Br21Cs2 2. Mg1THF MyBr Q(CCR-tBu)2 Et3N CH2Cl 2 DDQ CH2Gi 2 1. CDA4DSEP 2003
2. NHAQAc Conpounds wth Formula | wherein Het igm VII) can be prepared as
illustrated 5 in exeriplary reactions in Scene 79 L S E P 2003 -

00/ 57877 -sen oors7get hyl ester 0 OWe -33- Schene 7 Pyr| di ne %so&

Benzene/ Mn02 2. NH40H MeOH 5 Conmpounds with Fornula | where @79("?() can
be prepared as illustrated by exanplary3reactions in Schene 8. Schene 8
Br21MeOH cat. HBr EtOH )-Ove NH4OH "~-NH2 My[ tnto- oxamate O

Compounds with Formula I wherein Het is (111) can be prepared as illustlrated

by exemplary reactions in Scheme 4.

Scheme 4
: N . . .
T, O = a0
) +
, OH F DMF O
Ethylenediamine
pTsOH
N
o H
5 Compounds with Formula 7 where Het is (iv) and (v) can be prepared as

illustrated by exemplary reactions in Scheme 5.

Scheme 5

\©\ /@u\ Brz. HOAc \@\ /@/“\,
V HCONH,
190°C
N
O aeNeg!
o H

Compounds with Formula I where Het is (vi) can be prepared as illustrated by

10

exemplary reactions in Scheme 6 using the method of Pichon, M. et al. (Terrahedron

Lett. 37: 7963-7966 (1966)) and Fournie-Zaluski, M-C. et al. (J Med. Chem. 39:
2594-2608 (1996)).




OH Q C02Me N, OH McCN PPh3 "H. EtNi-Pr2, CCh MeCOH 10 The invention is 2a] SEP 700?
directed to 3H and ' 4C radif0¢ abel ed conpounds of Formewa | and their use

as radioligands for their binding site on the sodi um cha@nnel. For exanple,
one use of woww/478el ed conpounds of the invention is the® characterization
of specific receptor binding. Another use of the |abeled coﬂ%&&ﬁﬂ‘y""é’f“

PCT/ USOCQO' 07944 NH2 24 SEP 2003 - WO 00/ 53877 PCT/ US00107944 -34 the
invention is an alternative to animal testing for the eval uation of
structure-activity relationships. The receptor assay is perforned at a
fixed concentration of a | abeled conmpourgsgegormula | and at increasing
concentrations of & test conmpound in a conpetition assay. 5 Tritiated

conpounds of For nul n be pre d by ikatEnOducE n{ ritiumginto the
conpound of Formul a | for +exg@, C i—e~ dehal ogen W th
tritium This nethod ¥ncl@iles Bréac¥t ng aC§u5M§9| y hijge tituted

precursor of a conmpound of Formula | with tritiumgas in“the presence of a
suitable catalyst, for exanple Pd/C, in the presence or jabsence of a base.
O her suitable nmethods for preparing tritiated conmpoundy ¢8r/Q8 found in
Filer, Isotopes in the Physical and Bionedi cal Sciences, | ¥Mg/THF | Label ed
Conpounds (Part- A), Chapter 6. "C-|abel ed conpounds can Be prepared by

enpl oying starting materials having a '4C carbon. -@o '-s MgBrt he

present invention were assessed by el ectrophysi ol ogi aspays$ in
di ssoci at ed hi ppocanpal neurons for sodi um channel bI®ckep~asfFivity. 15
These conpounds al so coul d be assayed for binding to the neuronal voltage-

dependent sodi um cha | using rat forebrain ran@sBanfl [ 3H] BTX- B.
Sodi um channel s ar eﬁ%%@@usrreﬂ(ﬁ%ft&l)pr ofFT NR Tt T{t are| expressed in
various tissues. ey NireWol t age_sensitrve chajpel © and prélFr esponsi bl e
for the rapid H O EtaN/CH,Cl, 0”0

O

- ) 0
> F
o)
DDQ \|<
CH,Cly

N (o]
F L\ onp, NECHEIOH F ’N\
nou
. H N oH
o
1.50Ck
2. MeOH 1. COVDMEF
2. NH,0Ac
o
£ | A\ - ’ i\ O
N
o

Compounds with Formula I wherein Het is (vii) can be prepared as iliustrated
5 in exemplary reactions in Sceme 7.




increase of Na' perneability in response to depolarization associ at eps\iEPH3
the action potentlal'ﬂh many excitable cells |ncfnp|ng nmuscl e, nerve and
cardiac cells. One aspect of the present inventiori”is the discovery of the
mechani sm YO WE87on of the conmpounds herein described as spegishoRied
channel bl ockers. Based upon the discovery of this nechanism these
conpounds are contenplated to be useful-334n treating or preventing neuronal

| oss due to focal or global ischemia, and in treating 25 or preventing

neur odegenerative disorders including ALS, anxiety, and epilepsy. They are
al so expected to be effective in treatinSchemewenti ng or aneliorating

neur opat hic pain, surgical pain, chronic pain and tinnitus. The conpounds
are also expected to be useful as angiarrhythmcs, anesthetics @nd
antimani ¢ depressants. S esent ati s di QP8

Formulae -1V that are 3 pck of v = o

According to the present inventQon; those*ﬁ@ﬁb@unds RerV/i

sodi um channel bl ocking properties exhibit an 1C.0 2 4 SEP 2003 -WO
00157877 PCTI USOO 07944 35 of about 100 Mor less in the

el ectrophysi ol ogi cal assay described herein. cPreé g@pl , the conpounds of

t he present invention gxdtHebit angl CRO of 10 p /LN%%' referabl Y,
t he conmpounds of th . i nve 0O Mor
| ess. Substituted hei erﬁarsgyi% conp pF’esent |n\FéWtHfm$%y be

tested 5 for their Na' channel bl ocki né’ activity by the follow ng

el ectrophysi ol ogi cal and bi ndi ng assays. El ectrophysiol ogi cal Assay 1:
Cell preparation: HEK-293 cells shably expressing the hSkM i soform of
channel s (generous gift fromDr. At—®MeGeorge, .Vanderbilt -University

Medi cal School) were cul tured g standard t echni ques, as descrl be

| .

previ ously (Verd-srn T A
el ect r ophysi ol ogy,

. (%b YA (1990)) A
8T el a“?ed 0
dens#ty of 1: e@Hy of 1 seg@rf%om
corif | uent cul tures. OJI’ xperi ence has been that cells are™~Sur®ab for

wi th poly-DIysi ne)
recordi ngs for-2-3 days after plating: - Patch-clanp recordi ngs of voltage
sensitive Na+ currents: Whol e-cell '

5 Compounds with Formula J where Het is (x) can be prepared as illustrated by
examplary reactions in Scheme 8. -~
Scheme 8
O
O e
" cat HBr o
0 0
__EOH OMe _NHOH _

Ethyl thio- MeOH

- @D”“ \@I:r‘v

The invention is also directed to *H and “C radiolabeled compounds of
Formula I and their use as radioligands for their binding site on the sodium channel.
For example, one use of the labeled compounds of the invention is the

characterization of specific receptor binding. Another use of the labeled compounds of

10



vol t age-cl anp recordi ngs were nade using conventional patch-clanp SEP 2003
techniques (Ham |l et al. ~Pfluegers Arch. 391:85-10041981)) wth Zr!f
Axopat ch 200A anplifier (Awon Instruments, Foster Citgy# CA). Recordings
wer e made- woldgistigzg- 3 hours after neuron di ssociation. The recordi ng chanber
was continuously superfused with the external solution (15BCHNSNAI44 5. 4
MM KC, 1.8 nMCaCl2, | MM MO 2, 10 mgyHEPES, 10 nM gl ucose, pH 7.4
(NaOH)) at a speed of about 1 nlL/mn. Recording pipettes were pulled from
thick-walled capillaries (WP, Sarasota, Fl) and fire 25 polished. The

pi pette resthstigvendsn i '- n the pipettes were filled
with internal solution cg%{éi%tﬁﬂ%aﬂg?lﬁﬁﬁ% Eﬁ%‘ﬁ%ﬁ“ﬁ@“@d@@rﬁ@@?w 11"
EGTA, 10 HePonships. abieustentor ass#y & péridimea Qrla ﬁﬁéﬂ)t:@ﬁdehy?ff\@r? P§%ft] }\é\n %]% h a

di fference of 115‘1-“(13% I /k% between external and internal soluti 8 ‘(ll ower
i nsi de the cert” ﬁ&% It 4 IDERRSRE enrentrationanef e tafdongsbunllr pugh a

| i near arradbnq;eﬁﬁbﬁ\yss%,pes 30 (Drummond M crocaps, 2 L, 64-mm | ength).
Conpougds are di_;\;gl vEd in dinmethylsul foxide (DMSO to make a 30 nM stock
sol uti#®n, whi ch Twsated beapowaidslof Fadn . (87% -.36 .. .

PCTI USOQY 07944 diluted into the ext elrﬁﬁglagg%ﬂ}t '?on 3‘-‘}‘%"%‘5‘% (fEitum into
concentrat i ﬁﬁwﬁpﬁomﬂu& by, er exdmyplestatflytit dehaiopRidiRhi With

&R,
inhibited t | . current lly.s]ightly. Currents were recorded at
roomte rrper-g?tsj rﬁieea% g 355@%"3 re?ﬂ”ﬁé‘r%ﬁ‘“ﬁ héi"ﬂFE‘S‘o\bSttlﬁltadl preguriov of 8 cpmpowidssel
filter (Freﬁlf@mmamwim&ﬁtiurh%é@ ' odi gi-tized at 10-50 s 5
intervals, .and stored using g%%?mf%oﬁaﬁé%b%%ﬁﬁ% %HFE?IPH’&:P‘VPW
Pcl anp6/ O dRB% PEeseRcraPalisenesenof] o1 basey mﬂﬂ&r%).ﬁtaﬁer,h@@,oa@%,sfﬁﬁ%%@%ﬁaw
cancel |, ed do ncy ocT‘

' = 5%, n necessary. The inhibitory poten

drugs was asses. gg&ag %asP &Eéﬁmﬁﬁﬂr gﬂ?f@ﬁ‘dﬂé@ FhytiealyeedBinwmgldical| SeienéesNa+
currents i rikiiced lapeleACCEHRASO s cent/ations q unds tested. Na+
currents were elicited bf/"ﬂlzt eppi(ggﬂ %r%l?agﬁeé' ol bé%ggﬁggo?ﬁmﬂﬂ“&ljﬁg:m be

pot ent i al s F&GRAred bieemplayeng titingmatepialsTAving a *O cﬁrbo@!“ se potential of -10
nV, The test pul.se duratlag ~was 5-10 nsec, repeated at a frequency :5 1
Hz. Concentr at i ot fFHAURASAL e present imvestion weezlasskssed byusdédnophysiolbBidal | .
UL+ (1 eesetindhistoidied Hippotampal neurons for sodium channel blocker activity.

15

These compoupds also could be assayed for binding to the neuronal voltage-
dependent sodium channel using rat forebrain membranes and PH]BTX-B.

Sodium channels are large transmembrane proteins that are expressed in
various tissues. They are voltage sensitive channels and are responsible for the rapid
increase of Na* permeability in response to depolarization associated with the action
potential in many excitable cells including muscle, nerve and cardiac cells.

One aspect of the present invention is the discovery of the mechanism of
action of the compounds herein described as specific Na* channel blockers. Based
upon the discovery of this mechanism, these compounds are contemplated to be useful
in treating or preventing neuronal loss due to focal or global ischemia, and in treating
or preventing neurodegenerative disorders including ALS, anxiety,

They are also expected to be effective in treating,

25
and epilepsy.

preventing or ameliorating

neuropathic pain, surgical pain, chronic pain and tinnitus. The compounds are also
expected to be useful as antiarrhythmics, anesthetics and antimanic depressants.

The present invention is directed to compounds of Formulae I-IV that are

30 blockers of voltage-sensitive sodium channels, According to the present invention,

those compounds having preferred sodium channel blocking properties exhibit an IC,,




Where I~ h 1 is the maximal Namcurrent in the absence of antagonist g4 SEP 2003
[ compound] is the drg@; concentration, and |1 C50 isgxthe concentration of
conpound that produces half maximal inhibition. "Efectrophysi ol ogi cal Assay
2: -Cel | pMQeMIEMTON: HEK-293 (Nall A-B2) cell line stabl y'ewﬂ% he

rBHA isof orm of Nam channels was established in-house. The cells were
cultured using standard techni ques, as3flescri bed previously (Verdoorn,

T.A et al., Neuron 4:919 25 928 (1990)). For el ectrophysiol ogy, cells were
pl ated onto ip(;a‘lyxﬂl-tD I ﬁsi ne pre-coated Cellware 35 nm Petri dishes (BI OCOAT,
Bect on Di ckn&ORYt d00aulb i tegs g m'elccmpm}&((gbgealongg}eldggaﬁb% h&egeedi ng

from confl ugRke Sl t 4Lt r.experience has been that Cells are suitable
for recordi ngserfl?)i&’ g’-e §%?£>%"c§f € Presentigventign epchihinam € g of r10i pigsorokss,
o

vol t age- sensliosi prefensbly CthE 6Rb&in : . .0l t age- cl a recordi ngs
were made uw convent i onal bpat%??%aﬁ%%néé%?ﬁ" ﬁ'é§xﬁ‘((%ﬂ'-\aqﬂ ﬁq@fabﬂlt,l-ﬂ
Pf | uegers AHYHOT 18951 : Bbstigeed hessadry] ctinipouads Gﬁﬂx@%@én?%@@w&i Cleded SEF
2003 -5 WO qg{.q%gz&f USCIXZ(),!E7944 -37 (Axon Instrunents, Foste bﬁtf’ée
CA). The recorarng chakBay aeking activith by the follpwirig) ekt trophysisIbgicaK higd nal
sol ution ( Hifidinfylafia¢k, 5.4 M KCl, 1.8 MM CaCl,, 1 M\" MWC 2, 10 nM
HEPES, 10 nmM gl'ucose, pH 7.4 adjusted with NaOH, osnolality .-320 mmol/kg)
at a speed of about 1 nmL/min. Recording pipettes were pulled from5 the
t hi ck-wal | idlaries (WPl, Sarasota, FI) and fire-polished. The pipette
resi stance?ﬁgﬁ !H'SP!%“J!“*’W-@’NCI when the pipettes were filled with
Internal solution containing (in mM: 130 CsF, 20 Nad, 2 Myd 2, 10 EGTA,
10 HEPES, pH a(rjéulls);ted to 7.4 with CsOH, osnolality -310 nmol /kg. Drugs and
i nt erveni ng wash-elopreparnation: BRK-29Y cdiny e e of flow. pipes
(Drumond Mcrocaps, 2 L, J 64-mn|engt%tg§]&g%%%§3§r%{shcgﬁm} 105 af Na
di met hyl sulP&%S Q%%ﬂews gift digre Dr. 430 LaMGedrgek Vaalerbile Univeisa) NRgical

. Ay

subsequent IS¢hdblh Weed i ternal ,solution to give fina

concentr at [rﬁgs (b)f 0 1- %8d Mlﬁ%\?é?ﬁaé‘gﬁ?ﬁﬁw’(af dgscrilost prewicaslyo (W erdd )

i nhi bi ted 8. et ale Ndurdia's:310+:0e 711990y}, YFS! d QGurrents were recorded at

room t enpepat U & gzdl 50, fil 'Itﬂer.sg)c)ij at 3&%&;}\%}?&%’ 5%]% V@'eézlﬁ'ﬁﬁgn@essel

filt el rS . ¢ es (pre-coated with poly-D-lysine) at a density of 1:40 on the day of
re-seeding from con_ﬂuent_ cultures. Our experience has been that cells are suitable for
recordings for 2-3 days after plating: -

Patch-clamp recordings of voltage-sensitive Ng+ currents: Whole-cell
voltage-clamp recordings were made using conventional patch-clamp techniques

(Hamill et al., Pfluegers Arch. 391:85-100 (1981)) with an Axopatch 200A amplifier

(A_xon Instruments, Foster City, CA). Recordings were made within 2-3 hours after

neuron dissociation.The recording chamber was continuously superfused with the
external solution (150 mM NaCl, 5.4 mM KCl, 1.8 mM CaCl., 1 mM MgCl,, 10 mM
H-EPES, 10 mM glucose, pH 7.4 (NaOH)) at a speed of about 1 mL/min. Recording
pipettes were pullgd from thick-walled capillaries (WPI, Sarasota, F1) and fire-
polished. The pipette resistances ranged from 1 to 3 MQ when the pipettes were filled
with internal solution containing (in mM): 110 CsF, 10 NaCl, 5 MgCl,, 11'EGTA, 10
HEPES, pH adjusted to 7.4 with CsOH. Osmolality was set with a difference of 15-
20 mmol/kg between external and internal solutions (lower inside the cell). Drugs
and intervening wash-outs were applied through a linear array of flow pipes
(Drummond Microcaps, 2 ML, 64-mm length). Compounds are dissolved in
dimethylsulfoxide (DMSO) to make a 30 mM stock solution, which was subsequently
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15 (Frequency Devices, Haverhill, MA), digitized at 10-50 s interv§ Z Eﬂf?ﬂ
stored using Digidata 1200/ &pal og/digital interface ' V\k’l!:h Pcl amp6/ r$|§ 3
sof tware (Axon Instrunents). Series resistance was canceel l ed typically by
- 75% whernm WO962817y. The fol |l owi ng vol tage pul se protocol's E@ﬁ’ﬁ’ #@oed to
assess the potency and kinetics of inhibition of the Nat+ c 8 "'B‘gi' t he
conpounds (Fig. 1). 2 4 SEP 2443 WD 00/%77 -38 Vh VCDV. CV. Vt n
PCTI USOQ' 07944 Figure |I. Voltage pul se protocols. A [|V-curves. C

St eady-stat%uir ngct [ ﬁi on. B. Reprimng kinetics. D. Tine course of

bi ndi ng. 5 @iitedinto it tatgmal sdlatiorSEiVE finhNedHeENEionR ' FLPE g Ang WS used to
report the M%%gqgoﬁt whi ch t he max?ma.l _inward Na?ﬂ?&?ﬁogﬁ?b? E%{\é\%té%d.
This vol t age® ¢d FRFTITRYRBUPMS B dnkibited theesive af N&shirfgt Mﬂié'fﬁ%ﬂy_\/, The
st eady- st at@uk&as tvhatalde L, .availabiljty) uryve, protocol C, wasused
to get the' voltage at |dc a%tll'{?roo tterEB?Fﬁ%“é‘%/éz%‘g@@)é filteradnatc$ ikt ivith af Na+
channel s ocstive 8-pdle Besset diites (RtedueaAdE DiePiceS ek M repul se, \.,
throuqlout the aﬁxperi ment. Protocol | ree[?or’ts 'ﬁ%%ﬁ%@g’ﬁfgé A 2019159 Hecover
from I nactPFAYaSn 3rd hyiessdyosing z ddigidatt ag2e0 BaaRgRRgiE L LR #Se  Qift Up

the durati rpolarizatiqn gap which is used in neasurenent of
the kineti ?&‘%’%’?‘%’Pﬁ%ﬁ?‘qﬁrﬁ%ﬁ%ﬁw&mmt iSezies dredistanch avas eéamcélsdot ocol

D). Channeltypiepily By hgses r | 1ions was_fast (?90% recovery
during fi rs?rp5- l%wrrs) . I?&gn é?ctfg&?%u%? gﬁ’ﬁ%ﬂ??&@%%%weﬁ@@

process t hdReastnpg dediutioppinithd pefkparaplingt oPN4* Ccurd re the
ki netics ofCORL&Qi n.% of fthe i nhi pitor ?o i nacti vat ed ﬁgﬁﬁﬁ‘g sbﬁ&%&smg
ns o tested

compoun Na' currents were elicited by stepping
membrane voltage from holding potentials over the range -100 mV to -50 mV, to a
pulse potential of -10 mV._ The test pulse duration was 5-10 msec, repeated at a

frequency <1 Hz. Concentration-inhibition curves were fitted with equation 1:

Vg = 141 + ([compound}/IC,.)) Eq. 1
15 _ '

where I is the maximal Na* current-in the absence of antagonist, [compound] is

the drug concentration, and IC, is the concentration of compound that produces half
maximal inhibition.

Electrophysiological Assay 2:

Cell preparation: HEK-293 (NallA-B2) cell line stably expressing the rBIIA

isoform of Na* channels was established in-house. The cells were cultured using

standard techniques, as described previously (Verdoom, T.A, ef al, Neuron 4:919-

25 928 (1990)). For electrophysiology, cells were plated onto poly-D-lysine pre-coated

Cellware 35 mm Petri dishes (BIOCOAT, Becton Dickinson) at a density of ~10*
cells/dish on the day of re-seeding from confluent cultures. Our experience has been
that cells are suitable for recordings for 2-3 days after plating.

Patch-clamp recordings of voltage-sensitive Na* currents: Whole-cell

voltage-clamp recordings were made using conventional patch-clamp techniques
(Hamill er al., Pfluegers Arch. 391:85-100 (1981)) with an Axopatch 200A amplifier
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wel | as the steady-state affinity (k, and K/ ). To_estimte kc val ues SEpgyD)
reduction in peak currgnts in successive trials mh varyi ng pre-pul se
duration v @é% d as a 20 function of pre-pulse duration and the tine
const ant \(A??) red by nono- exponential fit. A plot of | PCTaSomo7manCtion
of antagoni st concentration then allowed__cal cul ating of the macroscopic

bi ndi ng rates of the antagonists. To detéfmine K, values the parti al

i nhibition curves neasured by fractional responses in steady-state were

bt LngogV)V: Bgé%ﬁ‘ngg'%ﬁfnggfs:eﬂ%égéiEo‘%ﬁJ 1€4). e ééggigsma?@%gf;epmammgr eis
00, 17 S b RS b e
(1550) “and & evel g b oP R L33 Sspden Hisndt Suspoisredpate pigee ot

f orebrai n meedistances mapged doetl 1ato SONM® O5hed| theMNgs anpel proteins. Th
bi ndi ng assagﬁ were conducted in 130 M choli ﬁgﬁgﬁﬁ%r %@e @’F‘?%f%

60-minute iff iGRamRE (DInM)s 830 Coi20 Nart, R MECHALe g@m’qnilﬁgpés PH

radi ol i gand it . te 2. respectively. 15 In vivo Pharnacol ogy:

The corrpoungcslj of 't ef% %@E%@hm?%w "'r%i§ nyeolke; t Paugsandiinterviening wash-

ant i convul seants weiel applivd #irbesh & i af v wilae AL ECLI O si ng a_nunber

of anticonvyl sant E;pggt S i n@grrl11 ce, eailrndgll'ag(?lfcrflla t%@esn@!“ffﬂ?r?%{%?@ﬁo%k‘[ﬂ

sei zurd t esPARmsiength)x i Gampouns ater dissobel iﬁdhﬁem?ﬁu}wﬁaci(ﬁmf@%ime NSA

m ce wei ghi ggz@e/f @@gﬂ S(1) -.20 % aﬁd mal e Sprague-Dawl ey rats I ghi ng

bet ween 200- g by ap OB FIEh Wes ubssauently didutednintoabe puteamt sslation @ 8

cosec pul segivedfilial dons@ftralithddt @108 &1 ATHCES: 99 125 pul ses/sec, 0.8
oot 0100 AT iShighen {0\ iicasiation. RMEO

msec pulse width, 2 sec dur ation, rats
inhibited the size of Na* current only slightly. Currents were recorded at room

temperature (22-25 °C), ﬁlte_red at 3 kHz with an active 8-pole Bessel filter

15 (Frequency Devices, Haverhill, MA), digitized at 10-50 Hs intervals, and stored using

Digidata 1200 analog/digital interfacé *with Pclamp6/Clampex software (Axon

Instruments). Series resistance was cancelled typically by ~75% when necessary.

The following voltage pulse protocols were used to assess the potency and
kinetics of inhibition of the Na* channels by the compounds (Fig. 1).




25 device (Mddel 7801). Mce were restrained by gripping the | oose skin on
their dorsal surface and Saj}ine-coated corneal electrGes were helxs SEP 2003
lightly against the two corneae. Rats were allowed fréé novement on the
bench toﬁg‘Xﬁ‘d’”@&Wcl ip electrodes were used. Current was ap@fiSshidos
animal s were observed for a period of up to 30 seconds for the occurrence
of a tonic hindlinmb extensor response. -B8tonic seizure was defined as 30 a
hindl i b extension in excess of 90 degrees fromthe plane of the body.
Results were treated in a quantal manner. .~, 2 4 SEP 2003 -'WD 00/57877
-40 PCTI USQ0107944 The conpounds may be tested for their antinociceptive
activity in the formalin nodel as described in Hunskaar, S., O B. Fasner,
and K. Hole. J ANeurosci. Methods 14: 69-76 (1985). Male Swiss Wbster NI H
m ce (20-30 g; Harl an. Saft Diegp, CA) Byere used in all experinents. Food '
was Wi thdrawn on the day of expeyinent. Mcg 5 weMe placed in Plexiglass
jars for at least 1 hour to acggmodate to e®™rdvironment. Fol | owi ng the
acconmodat i on period mce were=Aei ghed andtgi ven jefther the conpound of
interest admnistered i.p. yer—po0—_or Jhejappronriate volunme of vehicle
(10 % Tween-80). Fifteen minutes after the i.p. dosing, and 30 minutes
after the p.o. dosing mege were injectged with formalin (20 L of 5%

f or mal dehyde solution in saling) imto the dorsal syrface of the right hind
paw. Mce were transferred ta_t exi gl ags¥ md nonitored for the
anount of tinme spent |ickin H B i nj
|l i cking and biting were rgcoIeqE—H mnute intervals  for 1 hour after
the formalin injection. AM expérinents*Were done-i bl i nded manner
during the light cycle. The early phase of the formalin response was
measur ed asF_15 |icking / biting between 0-5 mn, and the | ate phase was
measured fr i1 Em@;ﬁ"gﬁi’"}‘ﬁ‘ protpsole-fAe eturvess Chitpdumem invaiinitiod. €B. REAmAE Wgkicst DERIS
groupss were ana yze& by one-way analysis of variance (ANOVA). A P val ue
<0. 05 was considered significant. Having activity in blocking the acute
and second QOieeg-witake nShil icking activity, the compounds
are consi dered to beéeﬁ?kdﬁgl@%gﬁcgiﬁté&g%%ﬁmm t theyvoliaggmbunds
my be t estwhichdhe masimal fovard Nakudret is miévee.amolgge&%%é& 8@1{2@
(antiall odytpli c_and anti h)ééoer al qesi Cc activities) int ung rr'blge 0

peri pher al € experiment as testing voltage, V,. The steady-state inactivation (or, availability)

curve, protocol C, was used to get thé voltage at which almost complete (>95%)
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10 inactivation of Na* channels occurs; it served as voltage for conditioning prepulse, V.,
throughout the experiment. Protocol B reports how fast the channels recover from
inactivation at hyperpolarized voltages. This permitted us to set up the duration of the
hyperpolarization gap which is used in measurement of the kinetics of binding of
compounds to inactivated Na* chanrels (protocol D). Channel repriming under

15 |

control conditions was fast (>90% recovery during first 5-10 ms). If a drug
substantially retards the reprirping process then it becomes possible (protocol D) to
accurately measure the kinetics of binding of the inhibitor to inactivated chznnels as
well as the steady-state affinity (k, and Kj). To estimate k, values the reduction in
peak currents in successive trials with varying pre-pulse duration was plotted as a
20 function of pre-pulse duration and the time constant (t) measured by mono-
exponential fit. A plot of 1/t as a function of antagonist concentration then allowed
calculating of the macroscopic binding rates of the antagonists. To determine K

values the partial inhibition curves measured by fractional responses in steady-state
were fitted with the logistic equation:




neur opat hy. Mal e Sprague-Dawl ey rats wei ghi ng between 200-225 g WerG:23

anest hetized with hal 6ihane (1-3 %in a mixture ¢f370 %air and 30 o4 SEP 1003
oxygen) and their body tenperature controlled during anesthesia through
use of a hERPBBHEII mic 25 bl anket. A 2-cmdorsal mdline i naicirosoomast hen
made at the L5 and L6 |evel and the Para-vertibral mnmuscle groups retracted
bilaterally. L5 and L6 spinal nerves weB®-then be exposed, isolated, and
tightly ligated with 6-0 silk suture. A sham operation was perforned
exposing the contralateral L5 and L6 spinal nerves as a negative control.
Tactile Allodynja: Rats welai«ankl etantagonisdKMevat ed testi nBgcrge with a
wire 30 ne or : .0 L0 acclimate for five to ten mnutes. A
seri es of ngése“‘%%gtrﬁéﬁmﬁ%chTrgﬂ{‘éﬂtﬂ? %?@eﬁmaéen% [entagqnisthisethe
surface of dhe dinsepaitiohOK2#4 iRERSRBRrati R 944. - 41
determine the aninmal's wt hdr awal thraet}soﬁ%fgg{t%ég iﬁrlz'lstt&%#ég@ﬁflﬂg’gg‘ﬁ
possessed a‘n}WHBRPsi%ﬂémﬂmﬂlonﬁﬁl@oﬂ gns (.96 | og value) and was applied up
to five tinmes to see if it elicited a withdrawal response. If the animal
had a w thdrawal response then the next |lightest filament in the series
woul d be appt vasb Biadims Hisip: times to deternine if it could 5 elicit a
response. This procedure was repeated wth subsequent |esser filanents
until there was no response and the lightest filanment that elicited a
response was rec deg . I;. t he ani ?I did not have a w thdrawal response
fromthe initial 9¢2biifof comprunds of the presanisiayention 1o madelateseither site 1 @ased

wei ght wer egj o ' fd - el £l respanse d thig filanment
was t hen reiﬁggg;qﬁggrg{%ac la%ﬁ‘i?%%e@%g’@’%ﬁé# Yﬁ’t&ﬁgﬁ’ﬁl Ryery
time péint ¥esyshiddicBidin Chemr 2ge:6049-61522\@I86) NARE b Gelidde UGN PRl RI2os TESLS
wer e perfor?%d_Bri gr %& and at, 1, 2, 4 and 24 hours post drug |
adni ni st r at o> P8 (1 PE)araspentinely. Mfﬁ@bmnmbrhlwsewategmdasthMre
conduct ed f . all er al gest a; ts. were transferred to
an, el evat edﬂ?egtgﬁg%ljgg%n& 12 \)%‘ﬁ@aas%/ ew%g’ﬂ“4q 39 M hpline chloride
acclimte fatr 377@ efot GOtminues MsubstionAwithi PHY | ixib:HAt &l T’i—ﬁdbﬁtﬂ& @ Gaed to

' of” the ski

the plantar_ surface of the hindpaw causing a dinpling n w thout
penet r at i ngradiRligapds,for sitenl and site:d.irespectivelthe needl e to control paws

typi caly produced a quick flinching reaction, too short to be timed with a
stopwatch and arbitrarily given a wthdrawal tinme of 0.5 sec. The,

oper at ed si BevivaWPharmacology:

. The compounds of the present invention may be tested for in vivo
anticonvulsant activity after i.v., p.o. or i.p. injection using a numbe;' of anticonvulsant
tests in mice, including the maximum electroshock seizure test (MES). Maximum
electroshock seizures were induced in male NSA mice weighing between 15-20 g and
male Sprague-Dawley rats weighing between 200-225 g by application of current (50
mA, 60 pulses/sec, 0.8 msec pulse width, 1 sec duration, D.C., mice; 99 mA, 125
puises/sec, 0.8 msec pulse width, 2 sec duration, D.C., rats) using z; Ugo Basile ECT

25 device (Model 7801). Mice were restrained by gripping the loose skin on their dorsal
surface and saline-coated comeal electrodes were held lightly against the two comeae.
Rats were allowed free movement on the bench top and ear-clip electrodes were used.
Current was applied and animals were observed for a period of up to 30 seconds for
the occurrence of a tonic hindlimb extensor response. A tonic seizure was defined as
30

a hindlimb extension in excess of 90 degrees from the plane of the body. Results
were treated in a quantal manner.




neuropat hic aninmal s exhi bited an exaggerated w thdrawal response to tT?SEPZW3
blunted needle. A naxinunﬁﬁ@thdramal time of ten secomds was used as a
cutoff-ti Wt hdrawal tines for both paws of the anifal s were neasur ed
three tine OQWEQKEh time point with a five-mnute recovéryré¥ﬁﬁﬁmbﬁ@;meen
applications. The three neasures were used to generate an average

withdrawal time for each tine point. 25%0ractile allodynia and nechanica
hyper al gesi a tests were conducted concurrently. The conmpounds may be tested
for their neuropﬁ?é%gtive gctivity after focal and gl obal ischem a

produced in rats ‘of GEFOMNES XaE 8¢ tskd footheranpinocieeptivesicene il ﬂPE%xin?aéin
Buchan et amodeSid @seribet! - 45 93 and Sheardown et al. ur. J.
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Therap. 307/% G576 (1985)9 Mhle. Sweisd WebktePN: - /57877, - 42 PCT/ USOOr 07944
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Wathaf| et wer pla¢ediR: Ple Q0¥ 1 :11]?- 126 (1996)) and IWwasaki e 1ce,
(J Neuro SCli:Idﬂ YA L ’{\‘?!%3%?9 %&ﬂ%‘i heprstovgceommodare te aheenviforinkting
t nvention i awiagatie acsa@BbA4 Sger'i_bcwﬂcﬁ ip.the c ounds_of the present
i nvention are contained in an z;irer’gu t tha &fs‘persf?v&q?‘%em{dog&@ﬁi eifher| the
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t he mammal %E#‘?%@?é@ﬁdﬂmhbpurfmidfahsﬁghﬂﬁy{ vengial e %ﬂ;gas S

anest het i C’Plﬁ:ﬂirgg%é hanllsa ni ¢ depressi on, an pai n. For i cq?l'QF

injection, the 0% & ivsaﬁgﬁé?né"lo@ fosothe amoanh aff time dpant ﬁbﬁhF &Oﬁiﬁngl et he

met hod of tinfeatediain. OPefE RV neuronal |loss in global and focal 15

i schem a, ﬁ{ﬂ)ai n ang‘.l ;?)i nalﬂgs)drkg{btgéiu" ?gﬂgyb%saca,dsqdyp imervalsfou$

epi | epsy afur affer dhey orprimdinCinjgetiond AR Rxhs; L. SLrated by, .infravenous
x%‘g‘ulﬁt &% %n%% 193 €5n Wotind

= . ed manner
I nj ection a dose. of apout 0.025 to a
acfunngdtﬁe qlg%t cycPe. The early phase of the formalin response was measured as

15 licking / biting between 0-

S min, and the late phase was measured from 15-50 min.
Differences between vehicle and drug" treated groups were analyzed by one-way
analysis of variance (ANOVA). A P value <0.05 was considered significant. Having
activity in blocking the acute and second phase of formalin-induced paw-licking
activity, the compounds are considered to be efftcacious for acute and chronic pain.

The compounds may be tested for their potential for the treatment of chronic
pain (antiallodynic and antihyperalgesic activities) in the Chung model of peripheral
neuropathy. Male Sprague-Dawley rats weighing between 2b0- |
anesthetized with halothane (1-3 % in a mixture of 70

225 g were
- % air and 30 % oxygen) and
their body temperature controlled during anesthesia through use of a homeothermic

25 blanket. A 2-cm dorsal midline incision was then made at the L5 and L§ level and the
para-vertibral muscle groups retracted bilaterally. L5 and L6 spinal nerves were then
be exposed, isolated, and tightly ligated with 6-0 silk suture. A sham operation was
performed exposing the contralateral L5 and L6 spinal nerves as a negative control.

N Tactile Allodynia: Rats were transferred to an elevated testing cage with a wire

mesh floor and allowed to acclimate for five to ten minutes. A series of Semmes-

Weinstein monofilaments were applied to the plantar surface of the hindpaw to




The unit oral dose may conprise fromabout 0.01 to about 50 ng, preferabl
about 0.1 to about 10smp-of the conpound. The unigm dose nmay be adm Ei’rs&&?rféﬂi
one or, 1 nore times daily as one or nore tablet&. 2ach containing from
about 0. l1wooeekmyy 10, conveniently about 0.25 to 50 rrg-ofréﬁl?[z Sﬁﬁ%und or
Its solvates. In addition to adm nistering the conpound as a Wi i cal ,

t he conmpounds of the invention may be_ggmi nistered as part of a
pharmaceutical preparation containing suitable pharmaceutically acceptable
carriers conprising excipients and 25 auxiliaries which facilitate

processi ng deferiofige e RAIMMIS With@aRGP Batsdold | u
pharmaceutically. Preferably, the prepg?{gg?(ﬁ%cmgsgﬁlg%gptapﬁg ?‘?}%gse?ed a
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exci pi ent. 16%4 SEP 2003 - WD,00157877 - 43 PCT/US00/ 07944 Al'so inclu
wi thin t he TGRSO tegeonse aud the lightest filament thatidligiterba response was recorded.
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15 with a wire mesh floor and allowed to acclimate for five to ten minutes. A slightly

blunted needle was touched to the plantar surface of the hindpaw causing a dimpling
of the skin without penetrating the skin. Administration of the needle to control paws

typically produced a quick flinching reaction, too short to be timed with a stopwatch
and arbitrarily given a withdrawal time of 0.5 sec. The: operated side paw of
neuropathic animals exhibited an exaggerated withdrawal response to the blunted
needle. A maximum withdrawal time of ten seconds was used as a cutoff time.
Withdrawal times for both paws of the animals were measured three times at each
time point with a five-minute recovery period between applications. The three
measures were used to generate an average withdrawal time for.each time point.
25 Tactile allodynia and mechanical hyperalgesia tests were cohducted concurrently.

The compounds may be tested for their neuroprotective activity after focal and
global ischemia produced in rats or gerbils according to the procedures described in
Buchan er al. (Stroke, Suppl. 148-152 (1993)) and Sheardown et al. (Eur. J.

Pharmacol. 236:347-353 (1993)) and Graham ef al, (J. Pharmacol. Exp. Therap.
30 276:1-4 (1996)).




15 ‘The pharnmaceutical conpaogitions of the present invention may be

adm ni stered by any neans that achieve their intended Plir pose. For 8>éa$§ﬂ'@!l3
admi ni st r_a%&raog?!ﬁ be by parenteral, subcutaneous, intravenous,

I nt ranmuscular, {r aperitoneal, transdermal, or buccal routmsse/n7944
Alternatively, or concurrently, admnistration may be by the oral route.
The dosage adm nistered will be dependen142'upon the age, health, and wei ght
of the recipient, kind of concurrent treatnment, if any, frequency of
treatnent, and thﬁ. nature of the effect desired. The pharnmaceuti cal
preparations of t N8 SPEREMAsmAYdetEded for shekneutonrotective activigy afep Batmuhi Ch

is itself k : tional mixing,

oranui ati ng - ara oot IRk Eoratlk AR bRl SRt i, Worddee sl thus, 25

phar maceut i chPuolegyak3dt 1ORIR6(0996)) d MWagalG 3N P Q. 0Pk AL ned ﬁ%bﬁ(?ﬁhgggﬁl the
tTre

active conmpounds with solid excipients, optionally grindin ting
mixture and procEOHIPRYUPRE Within the: sedpegofathis énventibheinchidi 410 cOHpb&ifiofs

auxi li & i es,whirefledie R sar to obtain tablets or dragee cores.
Sui t abl e exc?pirgnt s ea(?)gr,l | ndgﬁgfﬁ‘r%&ﬁ%?ﬁt Ivention, aresgpntained imon lanoude that fipr

| 30 dffexti hi 110 i : j - , [ | ul .
examp © L or. achiowtinfnd T pipb®. While BN neR St ity Setemmination

preparations and/or calcium phos

or- cal ci um Ritea rangss pheffestive amaunts oPeathSbipdAé is Mirpﬁ{eﬁﬁl-?%f-thé%m
PCT/ USCO 079%i@})bit@ed&?r@%su§fh as .starch paste, using, for exanple, naize
starch, wheat”Btarch - YqapPunds maybe ﬁféreéttammg& e1g. humians gealbynatha

met hyl cel | Wlosseof 0)RSXds- 50T | cal: se, sodi .

car boxynet hyl cel | ul ose, and/ O@E%g’lnﬁ%/%y%%iﬁl IRgHR Og{alcmmcally

di si nt &gr at,iﬁcﬁg@ﬁtsgltmefhfepaddhycbfsuhefbodﬁwﬁ@t%@%@m Hedlef1eF °
and al so car%%ié@ath I-dStarch. CJ_OSS-| i nked pol yvinyl pyrro |c%ne, agar, or
alginic acid or-a Iécéﬁ CEHSTRYF discases. anesthstic,uarrkpthmirg tmanidideptdssibhesndr €,
above all, fdadhv FRGHirab l,ubricants, fqr exanple, silica
talc, stear iﬂc acid or gﬁ@?ﬁgﬁ%@@r{ﬁ‘%g % 5&%@%@3“&&“‘ tef the omal ci um
stearate, ar®ser pol yethylene glycol. Dragee cores are provided with

sui tabl e coatings ich, if desired, are resistant to gastric juices. For
t hi's pur pose, conde rn?ﬁt@%lQQEQWFWMVMMMW&EMSSWQM%M

optional Iy GeuHealid SR P L é ol yvi nyl pyrrolidone, polyethylene
"~ glycol and/or iB, B éﬁ@gﬂl&ﬁ CO?C{ %h“’ga’ 1¥YPOX%.,-hypoglycenua, status ep¥lepsy and -

surgery, the compound can be administrated by intravenous injection at a dose of
about 0.025 to about 10 mg/kg,

te

The unit oral dose may comprise from about 0.01 to about 50 mg, preferably
about 0.1 to about 10 mg-of the compound. The unit dose may be administered one or
more times daily as one or more tablets each containing from about 0.1 to about 10,
conveniently about 0.25 to 50 mg of the compound or its solvates.

In addition to administering the compound as a raw chemical, the compounds
of the invention may be administered as part of a pharmaceutical preparation
containing suitable pharmaceutically acceptable carriers comprising excipients and
auxiliaries which facilitate processing of the compounds into preparations which can
be used pharmaceutically. Preferably, the preparations, particularly those preparations
which can be administered orally and which can be used for the preferred type of

administration, such as tablets, dragees, and capsules, and also preparations which can

25

be administered rectally, such as suppositories, as well as suitable solutions for
administration by injection or orally, contain from about 0.01 to 99 percent, preferably
from about 0.25 to 75 percent of active compound(s), together with the excipient.




titani um di oxi de, l|acquer solutions and suitable organi c solvents (;i

sol vent mixtures. InyGyder to produce coatings r@istant to gastri & SEP 2003
juices, solutions of suitable cellulose preparatidns such as

acetyl cel t YY@O¥S78ft hal at e or hydroxypropynet hyl -cel | ul ose 1pchiidddbRls are
used. Dye stuffs or pignments nay be added to the tablets or dragee
coatings, for exanple, for identificati-4d8- or in order to characterize
conbi nati ons of active conpound doses. O her pharmaceutical preparations
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st abi I | zer s £ a8 9‘8%§F‘E§1 r%émlfﬂ@eﬁclq)rwpemm acmt;saceﬁblaem, can
be used rec@&llé)g idl Rdriabt 0Si t.or whi ch consist of a
conbi nati on lof one’ or mg)faglc%f Qe zai%?d \,pémséigﬁff %s %%acdd’s dishloseacatiy

base. Sui t a#gid, an#)phtshk@r)Babﬁsm&E@forfﬂéﬂ ﬁﬂ?" M [, ysynhthetic
triglycerides &{ ffin hydr ocar bons. 1gy(ad |? % SBR{P Elaéf@f: é‘%’ﬁ E
possible to %Bo‘b‘lgip m&samlwbnaﬂrspbﬁnrmtetﬁxcﬁnwm@ of

t he active PCTI USOQ/ 07944 - 45 co ounds ‘with a
base. Possilg?rfe1 %‘ge %erl alsgg‘ B{'fﬁg g;’owf%%smmdrqm ine hydspxidte, des,

pol yet hyl ensodihupcaitdnateand tedfidel N hydr ocar bons. Sui t abl e for mul ati ons for
parenteral adm nistration include agqueous solutions of the active

conpounds in wat dhe §mﬁc&¢qmﬁ0@monxaﬁmbmvembﬁ&n@bélmﬁu§ﬁé&3t@&qy >

al kal i ne SO&H!E:‘ dd| t i 0 uspensi ons of the active conpounds ‘as
appropriate 3[}?%11&@ t5*8H™ E‘?“Sﬁ Ww&%mmwpf thei inwdrition.

l'i pophi | i c Berexit smen sdbﬁhin%ﬁ§ a&é'ﬁb#&ﬂ-&] Ohds X Sesame
oil, or synthetic fat tg acid esters, for J%éfﬁb ars, g ?Ugg‘ltgﬁt"é"e&t“’n 1
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PEG- 4(20) . Aqueouihl an ctlon salspen3| ons may contain substances which

armaceutical ' compositions of the present invention may be ‘ |

administered by any means that achicve their intended purpose. For example,
administration may be by parenteral, subcutaneous, intravenous, intramuscular,

intraperitoneal, transdermal, or buccal routes. Alternatively, or concurrently,

administration may be by the oral route. The dosage administered will be dependent

' upon the age, health, and weight of the recipient, kind of concurrent treatment, if any,
frequency of treatment, and the nature of the effect desired.

The pharmaceutical preparations of the present invention are manufactured in

a manner which is itself known, for example, by means of convent:onal mixing,

granulating, dragee-making, dissolving, or lyophilizing processes. Thus,

25 pharmaceutical preparations for oral use can be obtained by combining the active

compounds with solid excipients, optionally grinding the resulting mixture and

processing the mixture of granules, after adding suitable auxiliaries, if desired or

necessary, to obtain tablets or dragee cores.

Suitable excipients are, in particular, fillers such as saccharides, for example

30 lactose or sucrose, mannitol or sorbitol, cellulose preparations and/or calcium

phosphates, for example tricalcium phosphate or calcium hydrogen phosphate, as well



I ncrease the viscosity of the suspension, and -include, for exanple, sodium

carboxynethyl cellul ose, s¢Fpitol, and/or dextran. Optimnally, the 24 SEP 2003
suspension may al so contain stabilizers. The foll ow ng zexanpl es are

i | lustrati V@ 005%77not |imting, of the method and conpositipeRs; 61 D‘f
present invention. O her suitable nodifications and adaptations % t he
variety of conditions and paraneters nofffal |y encountered in clinical
therapy and which are obvious to those skilled in the art are within the
spirit and sc Eﬁ%of t.he invention. Exanple X 3

j 4- (4- Fl uorBpHBsk s hanstanch pastsy nsing) for|exgmpbs xaaizel ataadh, wheat starch, rice
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carbonate (fogy lgxeﬂﬂﬂcemﬁlﬂs)s sdEhLDlVEar%Z rﬂ&hylﬁ@ﬁu NIRRT, O rpgfyvt,,?yﬁr@m;, 25 The

m xture wa(s)( diluted with ethyl acet ate and was ed sev ‘H“ean
aqueous didgHTedy distntegreting agenitomay be I‘@dded’ secloag &t shdvayfén at ed,

d d f at d, d t ed d uce ressure

T oS B e B e evﬁﬁféy?mm&‘nré@%éﬁ@ oalghe (d,

31, 30 2 4 AR %S%"é‘g%gféa‘/‘%%%%ﬁm%%soo#wbwsb;% above all; Rows

3- [ 4- (4- FI JegWptingegep)arehipblicdrits, fyy exasipte, sﬁ,da ﬁlgrﬁeﬁc %“l"?"&??fam e
y

[4-(4-fluorgphenoxy) phenyl thanone (17.9 mmolj and N..
di met hyl acef(‘)l glf 51%2’%_ cslciun sierrate andior pmmﬁéﬁwgl?dolf ODragée

hours. The cogégld,tgllgg‘,, ned ,het et hyl acetate and water.
The aqueous | ayer: vvas\&géglpirag%l%dé F&dngl ﬁb’\gffff%s“%e?&t@sw tchgastmerbi ned

et hyl acet dwiged. aljmrﬂumpn@ows:bﬂ&mrhm%ecdmahh WBh odi um
sul fat e, fl|i} agﬂr and evapor at ed under redu?:e p:;)g%gt%%jet&e% wglg Iow

solid. The® £48) yabic; talce pplymiiyl pmdohéaﬁe pyietsidr gli?dfﬂ“hﬂ%r( 2.2
m., 70 mMDOlaMas J%%ghtloﬁﬁ\ﬁﬁi’ | uxed for 6 hours. After
cooling to room terrper alt P4 FBROlrEaRict ol ventreor sodvant anixtrdsy |

acetate andn order to produce coatings resistant to gastric juices, solutions of suitable cellulose

preparations such as acetylcellulose phthalate or hydroxypropymethyl-cellulose

5 phthalate, are used. Dye stuffs or pigments may be added to the tabiets or dragee -
coatings, for example, for identification or in order to characterize combinations of

active compound doses.

Other pharmaceutical preparations which can be used orally include push-fit
capsules made of gelatin, as well as soft, sealed capsules made of gelatin and a
plasticizer such as glycerol or sorbitol. The push-fit capsules can contain the active
compounds in the form of granules which may be mixed with fillers such as lactose,
binders such as starches, and/or lubricants such as talc or magnesium stearate and,

optionally, stabilizers. In soft capsules, the active compounds are preferably dissolved

or suspended in suitable liquids, such as fatty oils, or liquid paraffin. In addition,
25 stabilizers may be added.

Possible pharmaceutical preparations, which can be used rectally, include, for
example, suppositories, which consist of a combination of one or more of the active
compounds with a suppository base. Suitable suppository bases are, for example,
natural or synthetic triglycerides, or paraffin hydrocarbons. In addition, it is also

30 possible to use gelatin rectal capsules which consist of a combination of the active



wat er. The aqueous Iayer was extracted twice with ethyl acetate. ez

conbi ned ethyl acetat e;layers were washed sever g 3tines with water, l'dSEP H"B
over -sodi ym sul fate, and evaporated under reduced pressyre to give 4.4 g
(97% cr ude 9| UEWY7 of 3-[44(4- fluorophenoxy)phenyl]-1H pyr FCaiesooorbiIVR
(CDC13): 8 10.6 (bs, 1H), 7.71 (d, J 8454Hz 211), 7.60 (d, J = 2.1 Hz,
111), 7.04-6.99 (m 6H), 6.57 (d, J =274 Hz, 1H. 15 ¢)

3-[4(4- Fl uor ophenoxy) phenyl | -I H pyrazol e-1-car boxam' de A solution of
crude 3-[ 4-cofirdoH@ R 039 yrazo| 17.3 mol ) in
gl aci al aceti c aci d g-g% Bsel 1&{5%53 Rgte “L‘ql\é% eforugampie.s biquid on of
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1
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columm cnr (0] e | e conmpouna as sSsol |l

np 141- 143%?:%‘9&#%%6{‘]5 %Wa‘ﬁf'%g%& ?W/g for gxampple, waper-sahuble §alts shd= 8. 7
Hz, 21), 7afidlipbsoluivhs. Tn 3ddiiba, shy nﬁoﬂs gﬂkﬂzgg@g 13- 7. 0%}1”‘ 2H), 7.04

(d, J =8.4 Hz, 2H), 6.94 (d, J FtaPquRds g%2Rpropriate
pyrazol e-| °é’ér Hb@@é!ﬁﬂmpwslwsmepd:eeﬁmg&mg gummllﬁgo hiticO55¢.

o
3-[4-(2, 4- | le-1 -carb d %2-134
T H R (CB RAGEERED RERY dagph, Biame o, or spuhetic Wam )
(031203, 0 P 0 olelesth digtyosficps ﬁﬁﬂ%%gﬂ%%wco?é@é%?m%@ e !
PCT1US0010 70uhle m;ZEG%O) Aqueous injection su|Tensmns may con s Whmh
3-[4-(4- Chllfﬁrgg %/R uQrL o hglox%‘gmenyl] pyr azol e | -car oxam

150- 151 C R cﬁ&fg spepension, 2nd fincludesi) for7 eRAmpl, ﬂocﬁm& 7 Hz.

ﬁzH)l H)7 , 2§cg:g>oxgm Jitpfgl"lbge %ﬁb‘ aﬁ% ége’(‘&“‘ J%B"?neﬂlfttheﬂéygngsﬁ(tgswébs o4
2H). 5 3- [Ahp@wsmmhzm.t hyl phenoxy) phenyl ] - 1H pyrazol e- | - car boxam de;

nip 131-132 C. pHNWR (CDCI3): S 8.27 (d, 1H J = 2.7 Hz), 7.86 (d, 2H J
= 8.4 H), oliowing examples are illustrative, but not limiting, of the method and

compositions of the present invention. Other suitable modifications and adaptations
15 .of the vanety of conditions and parameters normally encountered in clinical therapy

and whlch are obvious to those skilled in the art are within the spirit and scope of the
invention.

Example 1
3-[4-(4-Fluorophenoxy)phenyl}-1H-pyrazole-1-carboxamide

a) 1-[4-(4-Fluorophenoxy)phenyljethanone: A mixture of 4’-
fluoroacetophenone (2.2 mL, 17.9 mmol), 4-fluorophenol (2.34 g, 20.6 mmol), and
potassium carbonate (5.2 g, 38 mmol) in DMF (17 mL) was refluxed for 16 hours.

25 The mixture was diluted with ethyl acetate and washed several times with an aqueous
sodium hydroxide solution (2 N). The organic layer was separated, dried over sodium
sulfate, filtered, and evaporated under reduced pressure to give 1-[4-(4-
fluorophenoxy)phenyljethanone. 'H NMR (CDCLy): 87.93 (d, J = 8.7 Hz, 2H), 7.09-

7.04 (m, 4H), 6.96 (d, J = 8.4 Hz, 2H), 2.57 (s, 3H).
30




7.59 (d,2H, J = 8.4 Hz), 7.16 (br s, 1H),7.11 (d, 2H, J = |
8.4Hz),7.09(d, 21-1,J=8.4 }®), 6.71 (d, | H J =27 Iﬁ, 5.81 (br 4,4 3§85 2003
The conpound was prepared from 3-[ 4-

(4-trifl uovoroeistgrrphenoxy) phenyl ] -1 H pyrazol e, np 102- 104 7/ 3 i
hexane/ Et OAc), which in turn was prepared from 1-[4-(4- CPCWUSQW@'%“(

trifluoronethyl phenoxy) phenyl ] ednone usi4fy t he procedure described for the
synt hesi s of 3-[4-(4-fluoronethyl phenoxy) phenyl]-1H pyrazol e.

3-[4-(2-Chl oro-4- fI uor rT{)henoxy) phenyl]-1H pyrazol e-1-carboxam de can al so
15 be prepared bP) a sidridtérFigeromenoxyiphtuyi]-dH-pgrazole. A mixture of crude -

3-substituted des prepared fromthe comercially
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Ty 707 AE (2240 73 mimol as hied: STbsclnion sk e 5 1k, Afler
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30 Hz. 2H), Avalf.dTHeBqubdas Bigkr Wadd: :
(bs, 2H)H? 2 4 (SEP ?g%s SO 00/ 57877 48;:PECT;}UMB%4§ 5 oBtibrdeRetny1
3-[4-(3- Chl%eﬁm? laygesnwprecviashpdl seearsll ﬁmwwrmf edriedCéveb @S ORIl f208) and

180- 181 C 90 (d, J = 8.4 H,
2H . 7.40 ( pmg{ﬁd( gg)% F&educirﬁf prefs&f {odgwf 448 gl(q.?%l_i)cmge ymlcgbof B-[43(4 8.4
gz H) 2;1) ,  6.f8brophendxy)phnyi]-TH-pyridole.6 'H AN (CbCl,ﬁ 108 (bs%liDH , ?‘7? (.P S

8.4 Hz, 2H), 7.60 (4, I = 2.1 Hz, 1H), 7.04-6.99 (m, 6H), 6.57 (d, J = 2.4 Hz, 1H).

w

15

c) 3-[4—-(4—Fluorophenoxy)phenyl]-lH-pyrazo!e-l-carboxamide. A
solution of crude 3-[4;(4-ﬂuorophenoxy)phenyl]-lH—pyrazole (4.4 g, 17.3 mmol) in
glacial acetic acid (60 mL) and water (5 mL) was treated with a solution of sodium
cyanate (1.4 g, 21 mmol) in 5 mL of water. After stirring at room temperature for 16
hours, the reaction was diluted with water, giving a solid precipitate. The crude
product was filtered, dried and purified by column chromatography to give 2.79 g
(52%) of the title compound as solid, mp 141-143 °C. '"H NMR (DMSO-d,): 5 8.28 (d,
J=3.0Hgz, 1H), 7.94 (d, ] = 8.7 Hz, 2H), 7.84 (bs, 2H), 7.24 (t, ] = 8.4 Hz, 2H), 7.13-
7.08 (m, 2H), 7.04 (d, J = 8.4 Hz, 2H), 6.94 (4, ] = 2.7 Hz, 1H).

25

The following pyrazole-1-carboxamides were prepared by using a similar
procedure:

3-{4-(2,4-Difluorophenoxy)phenyl]}-1 H-pyrazole-1-carboxamide; mp132-134
°C. 'HNMR (CDCL,): & 8.24 (d,J=2.7Hz, 1H),7.79(d, ] = 8.7 Hz, 2H), 7.15-7.08

30 (m. 2H), 6.99 (d, J = 8.4 Hz, 2H), 6.94-6.85 (m, 1H), 6.67 (d, ] = 3.0 Hz, 1H), 5.30
(bs. 2H).



Exanple 2 5 Met hanesul finyl-3-(4 phenoxyphenyl)-1H pyrazol e-1-car bo&azngﬂje
To a solution of 5-thiopethyl -3-(4-phenoxyphenyl ¥™4H pyrazol e- 1- 003
carboxam de (122 ng, 0.375 mmol) in CHCI3 at 0 C'was added solid m

chl or oper oXQWeSsRITCc acid (57-86% 129 ng). After several "hoggsnms ﬁ“q"&’
solid Na2S203 was added and the m xture was stirred overnight. 'Io e
reacti on was added to a -vater/EtOAc ni%fure. The aqueous |ayer was washed
with Et OAc and the pooled EtQOAc |ayers were dried (Na2SO4), filtered, and
concentrated to dryn Colum 15 chromat ography (1:1 hexane/ Et OAc) gave
74 ngy (5 8% of g‘}ié‘fﬁé}‘m—a@w@ev\mxmbwﬁrllzﬂ-,pyrqgommarb-okamwa (COEp3): 8

7.79 (d, 2H;s3d.1318¢7! / , waJp = , L AH), 7.14
Gl 3 %‘%‘3‘ Sy PR (cichie £20q = 2 P T 18078, I 51T M2y (s
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75, 0. 308 el ] Hon ZE0HBAB e Hlao RN 323 513y ogen or 5 i . tﬁeidz
| 1 adi 10% ‘added. . The m xt hak d 40
et of “hydr ogen rar i i s ety ieRo 3infci e 1 iarols- cembouammeoLighma. bed
f Celite ansll{B2 °6oMNAMRWEED : u uet
guri fi ladebfl1 col um chrom%&gra%%ﬁ%ﬂé?’%ﬁ’gu%? H%S‘D/gﬁggg’t#éof#%%mi
compound as?e9%@ 2H, J mB8.4 58),1616 (r s, }H);IWRI(@DQ}I;?))e:ﬁQ}&)gSq_aQ(&q,}%\}::%Q. 0
. 6 00 (Y ETLG L TSA7 B, S8 (o s TED Broampound) waseropicedivom &, 0
Hz, 1 H), 5(425iﬂﬁ&smeth3ﬂrﬁhen§?%hé.ﬁ§]qQ.M1e4 S5° AR%q O 9{9/ 5877
PGT/ US00/ 07944 -49 Exanpl g > 3303
3-[4-(9- Wah@ﬁm@%@ﬁgﬁyﬁmml—k pipr az ohre- 1- eRsbOX prepdedd Afiph Ut i R
3-[4-(3-chl -2- h h |]-1H | e-1- b 1 d 5 ,
0. 192" mol) B RSP RO Rabons ipineTibe cpioaedion dasstibed | oy cthet
cool to r_ooggﬂtgé@%pjJ[J;_@_fﬂgfcgﬁéﬁl%ﬁ&o%jpﬁ@gﬁf_lhglg yrgz Jinutes, and 10%

3-[4-(2-chl0ro-4-ﬂuorophenoxy)phenyl]- 1H-pyrazole-1-carboxamide can also
15 be prepared by a similar method.

The following 3-substituted-pyrazole-1-carboxamides were prepared from the
commercially available 3-substituted-1H-pyrazoles (Ryan Scientific, Isle of Palms,
SC) as described for the conversion of 3-[4-(4-fluorophenoxy)phenyl]-1H-pyrazole to
3-{4-(4-fluorophenoxy)phenyl]-1H-pyrazole-1-carboxamide:

3-[4-(4-Methoxyphenoxy)phenyl]-IH—pyrazole-1-carboxamide; mp 156-159
°C; 'HNMR (CDCL,): $ 823 (d,J = 2.4 Hz, 1H), 7.77 (d, J = 8.7 Hz, 2H), 7.14 (bs,
1H), 7.00 (dd, J = 9.0, 7.8 Hz, 4H), 6.90 (d, J = 9.3 Hz, 2H), 6.67 (d, ] =24 Hz, 1H),
5.25 (bs, 1H), 8.32 (s, 3H). | |

S-Methylthio-3-(4—phenoxyphcnyl)—lH-pyrazole—l-carboxamide; mp 142-144
°C: 'H NMR (CDCL,): 6 7.77 (d, ] = 8.7 Hz, 2H), 737 (, J=8.4 Hz, 2H), 7.14 (t, ] =
7.2 Hz, 1H), 7.07-7.04 (m, 4H), 6.34 (s, 1H), 5.20 (bs, 2H), 2.53 (s, 3H). |

3-[4-(4-Nitrophenoxy)phenyl]-1H-pyrazole-'l-carboxarnidc; mp 145-147 °C;
'"H NMR (CDCL): 5 8.28 (d, J = 2.4 Hz, 1H), 8.23 (d, J=9.0 Hz, 2H), 7.91 (d, J = 8.4

30 Hz.2H), 7.16 (4, ] = 8.7 Hz, 2H), 7.07 (d, J = 9.3 Hz, 2H), 6.73 (d, J = 3.0 Hz, 1H),
5.3 (bs, 2H).

25




pal | adi um on carbon (25 ng) was added. The m xture was stirred for 16 hours
under q a balloon filled with hydrogen. The m xture wasesd hen fil teredé SEP 1003
through a bed of Celite and’the. filtrate was partiti bried bet ween wat er

and et hyl - 3®0wsm77 The aqueous | ayer was extracted with-et hélT acetate. The

combi ned ethyl acetate |ayers were dried over sodium sul f af&XYS0pPBey
and evapor at ed under reduced pressure to4§ive the crude product.
Purification by colum chromatography (60:40 hexane/ ethyl acetate) 15
afforded 15 ng (22{{%190 he title conmpound as a solid. TLC Rf = 0.38 (60: 40

geiageg et Eéll %cet ! TNW)(_H@I@ICB?KY)Bh@yHEIHl-%fraigléég-cé?ﬁ-b%m?;ué) i J“ﬁﬁ (d,
720714 (P GORNMR CoTL P8 20d D30 B 00 (& B8 oz, i),

6.72 (d, J 740 @®,bi= 8.1Hz, 15130 = 2 ler5 o
1-[ 3- E 4-(4- wi ophenox%iz’her)lyl 4 , p?r'_ba?é %ﬁ?%ﬁ%@ SA" y&i FH)nBQfd, T =
3-[4-(4-nit o%fﬁ’énbl&)ﬁp E:W -3 TH)% 6129 (6§ 219. 9, 0.57 mmol) 25 in

pyridige (12 m.) was treeated with neat acetic anhydride (1.0 nL, 1.0 mmol)
and allowed to stir at roomtenperature for 16 hours. The reaction was then
diluted with ethyl acetate, washed fverakéi mes with an aqueous 2N HC
solution, dried oy 8l sodi 'Wztélgate, X4mp porat ed under reduced

AP auTE -+

pressure. The crudeé Hierexypheny)-&bmymazalblormbaeiiaidey
affording 116 ng (63% of the title conpound. 30 TLC Rf 0.78 (70:30

hexane/ et hyl acetpt e ' 13)..6 8 31 (d, J = 3.0 Hz,

1H) . 8._}%2( d?/J :%. 3 T;Jiz )3H) ,54’1%4( %’EC ?Z@%eﬂlbﬁﬂ-((mbqnoxmmwb;m-m&o&-w,
2H), 7707 ¢arbo¥amide. 312%,m2Hp.376. i Jowed. ord1l) . 2.78 (s.. 311). 2
4 SEP 1003 -, WD 00/ 57877 nfsl%’ PCT/ uﬁ%ﬁéfg‘ﬁ“&%ﬁdﬁf@ o 2“'%%(‘&%93‘-? ,é*?ﬁ}dsﬂen
phenoxy phen§P\PToRFrExKbengpic tacidy(F7-§6%pAR0 Imgine AR et Hlrs at 0 °C. solid

3- (4- phenoxyhe’y ! W razal e 23 ,..0.52 mpl) -and 5 NaH (28 ng, 0.70
mmol) in 5 nL‘olfl@gD‘)l(\ﬂE]dvéggagP%ﬁ}eéﬂ&ﬁ'}‘e Mggm%dmmbt.em@maeﬁommdsed fgeat
i sobutyryl shiatei/BEOAShikiur®. TR Hﬁi% ed .a Yﬁ&F reaction was
stirred at poom tenperature. The eaé‘%l %rga/ggwf‘ﬂkeﬁd : Etpw st roodad
wat far and Et@Ac layers weraalried (Nay80,)\ARered ! &rdCidtidehithics Wi drPndst QoA t he
pool egs O 938G matography (1:1 hexane/EtOAC) gave 74 9 - -
- gave /4 mg (58%) of the sulfoxide as a white
solid, mp 92 °C. '"H NMR (CDCL): 8 7.79 (d, 2H, J = 8.7 Hz), 738 (t, 2 H, J = 8.0

Hz), 7.29 (s, 1H), 7.14 (1, 1H, T = 7.2 HZ), 7.06 (d, 4H, ] = 8.4 Hz), 5.45 (br s, 2H)
3.05 (s, 3H).

20 Example 3

3-[4-(4-Aminophenoxy)phenyl]-I H-pyrazole-I-carboxamide

A solution of 3-[4-(4-nih‘ophcnoxy)phenyl]-lH-pyrazolc-I-carboxamide (100
0.308 mmol) in ethanol was flushed with nitrogen for 5 min, then palladium (10%
on carbon, 20 mg) was added. The mixture was shaken under 40 psi of hydrogen for
16 hours. The mixture was then filtered through a bed of Celite and the solvent was
removed in vacuo. The crude product was purified by column chromatography to
give 57 mg (60%) of the title compound as a solid, mp 158-160 °C. '"H NMR (CDCl,):
8 8.22(d, J = 3.0 Hz, 1H), 7.75 (d, J=8.7Hz,2H),6.98 (d, ) = 8.7 Hz, 2H), 7.10 (bs,

1H). 6.90 (d, J = 9.0 Hz, 2H), 6.70 (d, J = 9.0 Hz, 2H), 6.66 (d. J = 3.0 Hz, 1H), 5.25
(bs. 1H), 3.61 (bs, 2H).

25 mg,

30



| ayers were dried (Na2SO4), filtered and concentrated in vacuo. Col ujy
chromat ogr aphy (5% Et @R/ hexane) gave 127 ng. (8@ of the title conpo
8 873

as a white solid, np~49-51 C. 'H NMR (CDC13):

7.88 (d, JwO WM, 2H), 7.39 (t, J=8.0 Hz, 2H), 7.17 (t, Js ,
7.12-7.08 (m 41-1), 6.75 (d, J=3.0 Hz, IM 4.03 (m | H),P%.r%b%‘g?w

SEg 2003

un

0 (d, J=3.0 Hz, 1H),
J=6.9

Hz, 6H). 15 Exanple 7 | -Methanesul fony#93-(d plienoxypl:enyl)-I H pyrazote
To a solution of 3-(4-phenoxyphenyl)-1H pyrazole (125 ng, 0.529 mmol)
20 pyridine (10 nL) at roomtenperature was added neat nethanesul fonyl
chloride (50 uL, 0.64 mmol). After stirring overnight at roomtenperature,

the reaction was diluted with water,., Co

| ynm
(91% of the title conpound as whi t%"%mlﬂﬂ,“np 136 C. 'H NMVR (CDC13):
8.06 (d, J = 3.0 Hz,j

2H), 7.14 (t, J

3.38 (s, 3H. Exanple 8 1 12

2 SH-CpdngphetSohemy -1 bl il Lredporamide 3. 0607 04 (m
|_|)

2H), 6.72 (d, J = 3.0 Hz, 1

in

chromat ography afforded 152 ng

S
Hz

( Met ha?nesul fonyl am no) et | xyl ] ; S-f4-(4 fluorophenoxy)phenyl]-1H pyrazole 30
a) 2-[2-[5-[4- (447 uslsismencofy) BHEr(3xb]dRv2aoyahephehoky phbing!)-1 HSpyrasnt9 -

di A ' f 2-15-L4-(4-f] h h ] - [ -1-yl]eth |
(230 g > CCbhehne 165 tok: Btk famelb Gt sbanel fortied ngon beatime. ot polatah was
ht hal i m d 7.PC / 7944 -51 1.
oty i 5 e Wcodt 18 156ek Ehipeboeu Buiba VM Liitech R fuiienahd 18Pt hy)
azodi car boxpaliadéurs baSathoni(B6 ng), wed.a8d&. TR thiie WEIRBrCT RPWHoul doder

syringg.
over.ni ght.

and it was aid awegl ' : epper at ur or _.an i tional 24

hours. The reacti ortllta\%/agaét h%‘?“g@%{ e% |ér11'l WACT ad °&H§ aretats: n 1 aavrous davey

a brine sol was entradtért eithwaityl adetad. The dohdiRAUSRH Sacelatd BlyeidSeratdtft: and

washed with I%LOAC (HS xf‘S njc_‘} The pool ed organic Iayersy et? d Rl
sodium sulfate, filtered,

15

20

25

30

and evaporated under reduced pressure to give the crude
prod_uct. Purification by column chromatography (60:40 hexane/ethyl acetate)
afforded 15 mg (26%) of the title compoﬁnd as a solid. TLC R, = 0.38‘ (60:40
hexane/ethyl acetate). '"H NMR (CDCL,): & 8.26 (d,J =24 Hz, 1H), 7.88 (d, J = 9.0
Hz. 2H), 7.69 (dd, J=7.5, 1.5 Hz, 1H), 7.53-7.47 (m, 1H), 7.20-7.14 (m, 1H), 7.15 (4,
J=9.0Hz, 2H), 6.93 (d, J=8.7 Hz, 1H), 6.72 (d, ) = 2.7 Hz, 1H), 5.30 (bs, 2H).

Example 5
I-[3-[4-(4-Nitrophenoxy)phenyl]-1H-pyrazolyljethanone

A solution of 3-[4-(4-nitrophenoxy)phenyl}-1H-pyrazole (0.16 g, 0.57 mmol)
in pyridine (12 mL) was treated with neat acetic anhydride (1.0 mL, 1.0 mmol) and
allowed to stir at room temperature for 16 hours. The reaction was then diluted with
ethyl acetate, washed severa! times with an aqueous 2N HCl solution, dried over
sodium sulfate, and evaporated under reduced pressure. The crude product was
purified by column chromatography, affording 116 mg (63%) of the title compound.
TLC R 0.78 (70:30 hexane/ethyl acetate). 'H NMR (CDCL,): & 8.31 (d, J = 3.0 Hz,
1H). 822 (d,J=9.3 Hz, 2H), 7.94 (d, J = 8.7 Hz, 2H), 7.17 (d, J = 9.0 Hz, 2H), 7.07
(d. ¥=9.3 Hz, 2H), 6.77 (d, ) =3.0 Hz, 1H), 2.78 (s, 3H).

I, 3-

Th esulLting.yell.ow solution was stirred at roomtenperature
%E’@;ﬁ‘(??. ﬁh"%g!“é%iﬂmc?h‘? Pitungtvas there filteredtthroughmsbedodf Calitel et e

W th




were washed with brine, dried (Na2SG, filtered and concentrated. The crude
product was dissolved in 1¢TyEt OAc/ hexane with a nini mag of CH2CI 2 Zad§ER 2003
to give a clear solution. Tht resulting solution was added to 11 cm of
flash silicCWOMOIS78Th a 4 cm dianeter colum. El ution with-1:1 Et QAc/ hexane
af forded 218 ngy of the desired product contaminated with  FCT/US00/07944

1, 2, bi s(et hoxycar bonyl ) hydrazi ne. Col umm 50chr omat ogr aphy (silica gel, 9:1
CH2Cl 2/ Et OAc) afforded 196 ng (65% of pure product, np 126-127 C. 'H NWR
(CDC13): 8 7.76-7.64 (m 4H), 7.48 (d, |H, J = 2 15 Hz), 7.17 (d, 2H, J = 8
Hz), 7.10-6.99 (m 4H), 6.82 (d, 2HS Exﬁngplézd, 6.20 (d, 1 H J = 2 Hz),

4. 49 , 2H, J =7 _ = " b
(t 2-Met3-198 Mpl!.e?!?%f[ilie-n{ Iﬁh%’t“&%ﬁ Llkpapnedypie | H
pyrazol e. A suspension of

1-[ 2- (Met hanesul f onyl am no) et hyl j -

2-[2-[5-[4-(4-flugr 0X p.e | ] pyrazol -1 -yl)ethyl]- isoindole-I, 3-dione

(126 nmg, 0.295 mr%l |.ng3°¥;é'@quén9wmﬂi'ilﬂmmNlﬂ23img, M;@-L.ny.%g)r%hrred
to

at room t enpidaHE(Q8 end, 0. 7¢ SR ;S - e i on-was then conc. yness.
Col urm chr omat ogr aphéy (34 cm ?I)flﬁfsl %ghosﬁﬁ&’a@épﬂpﬂaargommpmmamg

el uted wi t h TnplesHANGIt Nbahityrgf thlogidel (& esiregd, amne. A sol ution
of this am"Pfs 34 gﬁ 0.12 mmol ) i n(l umwg?]fsp{f/'?foc}fﬁvéﬁv@fge&@@ﬁt%mﬁm neat
25 net hanesu os(r%ﬁed Ty tfanpepature, mrng:,tioﬁwb&tﬁimbéxﬁﬁﬁﬂ&gqu Llnge,
After stir ErOAQVEEOhEous Alefddi tional ' 50 pL (74 ng, 0.65 mmo %’a%’f

met hanesul fonyl chlorfde wa am&xﬁ?%ﬁ\f‘?ﬁew EyOAngmd thé pebled orgdrid'd

overni ght, tlakers ewetei airiedaNagio It epleeyd t QAc and extracted with an
aqueous, 1 M HCl sol utjon ):(15815.9'”1_ anlé Pﬁx%nfﬁr)%atqcﬁe%qwms | €pbynmas

|

back extract W‘?ﬁaﬁwﬁe’ﬁﬁﬁcﬂexeﬂ)@aﬂedzﬁ re washed with
wat er and briHife sofifi] 1?19 tfd}?ﬁ%?ﬁkh L ltered antg%égsno?g)n%)?a egt.lél\gqxﬂ@’ Rie
was added t@»@?'S g of ~flash i @'&ﬂ%é DCh):d 8.301Gd V=@ e, l@?,' 7.88 (d,F=¢l7 on 2
4 SEP 2003 QBN 57.89 (t, IREDH 7 5 Wi 40 nL of 3:1
Et OAc/ hexang_ ffor dedz43 ng %ggoﬁ’g]fpfﬁé]%%?g@g’ﬁpédﬁﬁ% (m, 4H)g6T5y(d] | ow
sol-i d, np 96-98 Hz 1H) AWR(6CIM),3)78 @, FFESHLderiH. J = 2.1 Hz), 7.32  (d.
2H, J = 8.7 Hz), 7.10-7.05 (m 4H), 7.25 (d, 28, J = 9 Hz). 6.29 (d, 1 H J
= 1.815Hz), 5.45 (br t, .IH J =6 Hi) 4.26 (m 2H), 3.59 (m 2H), 2.89
(s, 3H). : Xample 7

1 -Metllanesu!fony!—.?—(-!:phena)g:plxen yl)-1H-pyrazole

To a solution of 3-(4—phenoxyphenyl)—IH—pyrazole (125 mg, 0.529 mmol) in

(i
Pyndine (10 mL) at room temperature was added neat methanesulfonyl chloride (50

kL, 0.64 mmol). After stirring overnight at room temperature
diluted with water.

20

, .the reaction was
Column chromatography afforded 152 mg (91%) of the title
compound as white solid, mp 136 °C. 'H NMR (CDCLy): & 8.06 (d, J = 3.0 Hz, 1H)
7.84 (d, J = 8.7 Hz, 2H), 7.37 (t, J=8.7 Hz, 2H), 7.14 (tJ=7.5Hz 1H), 7.06 (d, ] =

25 8.7Hz2H),7.06-7.04 (m, 2H), 6.72 (d, ] = 3.0 Hz, 1H), 3.38 (s, 3H).

Example 8
1-{2- ] .
{2 (ﬂ{ethanesu!fonylammo)etlwﬂ-S—{4—(4ﬂuoropheno.\jvphenyll-l H-pyrazole

30 .
a) 2-[2-[5-[4-(4-Fluorophenoxy)phenyl]pyrazol-l-yl]ethy]]

dione. A solution of 2-[5~[4-(4-fluorophenoxy)phenyl]—pyrazol-1
0.704 mmol), triphenylphosphine (249 mg,

-isoindole-1,3-
-ylJethanol (210 mg,
0.949 mmol) and phthalimide (149 mg,



Exanpl e 9 1-(2-Carbanoyl oxyetltyl)-S j4-(4; fluoropheno-i
v)phe: :yl|-'[-pyrazol € A sol ution of £ 24 SEP 20m
2-[5-[ 4- (4-fl uorophenoxy) phenyl ] - pyrazol -1 -yl ]eth>dnol (118 ng, 0 0.40
mol ) in 1 WRMII8TD| uene was treated with solid sodium cy‘anq,tcei,ng%’ ﬁ@ - 53
ng, 0.82 mmol) added in one portion. The resulting mxture was C of d4in an
ice-water bath and neat trifluoroaceticSheid (60 L, 89 ng, 0.78 nmol) was
added dropwi se via syringe. The reaction was stirred at roomtenperature.
After 2 hourlsOl t he éea?igg had conpletely solidified and an additional 1
nmL of tol uené Adydg m elefrysTHF rwasgcamdedh ire amiighvatet BatH QRChA=0 BURS!

ret ool ed t o0aBodicaBHxH i t{kn3 fiod saturated aqueous NaHCO3
sol ution. The aqueoﬁ)ghﬂle;@g? %\ﬂﬁsﬁgerﬁg} 8&48 IBH’(?E)e%‘? aé@%gmpwse HaGAeingd x 5

m.). Th Aniresula | htiorbized | ine, dried 2SM4) ,
fil)ter'eg g&éﬁéﬂgﬁmgﬁeﬁzﬁ:&fﬁm %hrmgﬁé&g%ﬁl@ ?[%Hcr%dc‘)'f:mfglhésﬁ@??%a i)n
a 2 cmdi anete ‘i&f&ﬁ? Ipfigated th reacti@OWAs not canpleteHAd! iR Ak %G%%%g %rdﬁd 21
15 ¢ R [ 0-125"'T. 'H NWR 13):.°°S
7 57((3, /?H,g;‘mf’] = g@‘fﬂ%é i@%ﬁ%ﬁt’&"%%%&?&g Jeactiory pay tigH qooled4irlan ide-02
d, 2H, J =watdridath Gn@ hed | —_ Sldﬁ)tl 4. b , 4.43 (t, 2H),
El. 35 (t, 2 Exanpl e ?l(l)léghSC3 ‘?iétlh 514b_n|9|.2.u0r ogﬁén’s{%ﬁi%ﬁ?@ﬁg‘?@dm%wom

1, . .
a) 4- Acet y| "2¥et Mag Geparafed isad yrashed with lB1OA A3 3thLe Phe éloélui ggpé?glc
acet ophenon reast . |. -fluor ot hi ophenol (1.0 g, 7. m%?")"sand
choep (0. 8g"egé, “gﬁl fgrm%‘T %“&%@&ﬁ@é‘r% ﬁgferqﬁl@nsﬁrqoumtaﬂ aftetonidedsrodict 155 C
for 15 30 heas disséivied in ¢ A0EIOKe/h t tur reacti on was
quenched wit 09 50 . of 24%EP200%9%%%@P9§§%I38§%W§ﬁ4 dleater .
Chl or of or m $uRten; o The) regrlting sohition veast adaled t6 g . &h Qus éslh e garr@i g,
organi ¢ | ayghgNer 1 hglglll 'th.naiq eous 2 N NaCH sol utron®an %ri%,
dried over tI gi%(ﬁ) %ﬁﬁ' 3#8’?&?‘3’6.1‘ THOA¢/hexangtafioededod1 Rinne of Rsdebirego! ved

in 300 m, phdetther coafaschinasded Sty ith water to remove N, 1V
di net hyl acet arni de The ethereal 5 sol U{’Ig%?ls( gq;-;%y ¥dragiae.so4 Golwmn

evipor at ec teogringraply Giilita gelR1 \CHALIEIOE) atteideBerd @RSt e
- product, mp 126-127 °C. 'H NMR (CDCL):  7.76-7.64 (m, 4H), 748 (d, 1HL J = 2

Hz), 7.17 (d, 2H, J = 8 Hz), 7.10-6.99 (m, 4H), 6.82 (d, 2H, J = 8 Hz), 6.20 (d, 1H, J =

2 Hz), 4.49 (t, 2H, J = 7 Hz), 3.96 (t, 2H; ) = 7 Hz).

15

b) 1-[2-(Methanesulfonylamino)ethyl]-5-[4-(4-ﬂuorophenoxy)phenyl]-IH-
pyrazole. A suspension of 2-[2-[5-[4-(4-ﬂuorophenoxy)pheny1]pyrazol-1-yl]ethyl]-
isoindole-1,3-dione (126 mg, 0.295 mmol) in 3 mL of a 2M solution of MeNH, in
MeOH was stirred at room temperature for 48 hours. The reaction was then conc. to
dryness. Column chromatography (34 cm of flash silica gel in a 2 ¢m dia. column;
eluted with 9:1 CHCI,IMeOH)-aﬁ'orded 36 mg of the desired amine. A solution of

this amine (34 mg, 0.12 mmol) in I mL of pyridine was treated with neat

25 methanesulfonyl chloride (22 ML, 32 mg, 0.28 mmol) added via syringe. Afier

stmng overnight, an additional 50 pL (74 mg, 0.65 mmol) of methanesulfonyl
chloride was added dropwise via syringe. After stirring overnight, the reaction was
diluted with EtOAc and extracted with an aqueous 1M HCI solution (1 x 15 mL and 1

x 3 mL). The aqueous layer was back extracted with EtOAc and the combined EtQOAc

30 layers were washed with water and brine, dried (Na,S0,), filtered and concentrated.

The residue was added to 4.5 g of flash silica gel in a 1 cm diameter column. Elution




b) 3-[4-(4-Fluorophenylthio)phenyl]-1H pyrazole. A solution of 4-

acetyl -4'-fl uoro-di phenyl tATpether (0.75 g, 3.1 mmol) &ad 24 SEP 20m
N, N- di met hy1lf ormam de O di et hyl acetal (0.47 ni, 3.4 ﬁ'l) in 6 nmL of DWF
was heat ed WO MWSWIT overni ght. Once at room tenperature, ‘tt}e gl ution was
poured into 30 nL of water. EtQAc (2 x 100 nL) was used to éﬁslyﬁ@fm?ﬁe
product. The conbined -organic | ayers wef2-washed wth water three tines,
dried over Na2SO4 and evaporated to _ yield 0.85 g of adark- broTvn oil. A
solution of the oil in 6 nL of EtOH containing hydrazine-hydrate (0.47 15
M.. 15.3 moth JAQ nHe sf 8¢l EtOA@hdxane afforded B3hmg AFdoey ofﬁﬁldt!}g!!otl’!?pcgu%g%& (2

t enper at ur e,; f ter oured into the reaction m xture

X 75 nL) vvaélgahgggﬂ?‘g S°§§t Pl&%@?s% ‘ISE'IOHW.(CWQOSQ’% @. 18y ér= RAsHsEpgAt ed,
washed wi t h (da2H! J =08 Fedzpvein-7. ted.  The crude_ product was
purified on a silica gel z%ol umw&g%?f@ﬁcﬁﬁ%g% gt}@leﬁﬁ@@né,fﬁﬂfﬂi&l d
0.65 g (79%Haf5.8hébrt, dFs JeohHelnds g, 2H), 18639 @y ) 2 gl(glﬁﬁ = 0.45 (1:1

Et OAc/ exane) . 111 NMR (300 Mz, DI\/ISOng: 8 " 12: 9)5' 'gs, 'T"H, NH), 7.83 (br-
s, 1 H, 7.81, 7.44 and 7.29 (m 8H, PhH), 6.72 (br s, I H. Exanple 11 25

3-f4-(4-FluoroPlienylthio he.Yn II-Iﬁ‘{P -%razol e-|.-carboxam d A sol ution
of 3-[4-(4-fl uof ophenyl t hi o) phenyl ] - E¥&MPI¥8i e (85 ny, 0.31 rnmol) in 1.5

mL gl aci al aceti q.gcid, 455 | gt sol ution of sodium cyanate (31
mg- 0.47 mmol) in %.25 e o?ﬂﬁi e'?ﬁ syﬂé}}#g‘é‘[ff’t? eheplphesyddihpyrazale was
stirred at 30 room tenperature overnight. The suspension was then dil uted
with 10 nL of E@gﬁ_resultin in a yellow solution which was washed with

wat er and sat. tion of 25| Suorople 6y SRy PerdzbEP YR dRAM (13

: : ; g, .
solution, dolRAmMed iNf2COse g gvaporat ed.. The residue was trituat edBwi t h
3 mL of 25% Et mcﬁlélil'gne. frﬁ’@“%ﬁi %eﬁﬁm%mllémdmm& keeg 58dngy
filtrati on 882 mimotadded B R RRIJHD 0 title.comaqund,, nmp 150- 155
C (TLC R 0.22 (25% post 'flﬁﬁr&ul%gmﬁmrewascoofmmanw&water

-~ bath and neat trifluoroacetic acid (60 uL, 89 mg,

0.78 mmol) was added dropwise via

s_vriqge. The reaction was stirred at room temperature. After 2 hours, the reaction had
completely solidified and an additional 1 mL of toluene was added. After stirring
15 overnight, the reaction was recooled to 0 °C and diluted with 3 mL of & saturated

aqueous NaHCOQ, solution. The aqueons layer was separated and extracted with |
EtOAc (3 x 5 mL). The organic layers were combined, washed v;rith brine, dried
(Na,S0,), filtered and concentrated. Column chromatography (13 cm of flash silica in
i 2 2 cm diameter column eluted with 600 mL of 3:2 CH,CL/EtOAc) afforded 21 mg
j (15 %) of the carbamate as a solid, mp 120-125 °C. 'H NMR (CDCL): & 7.57 (d, 1H,
J=2Hz),735(,2H,J=9 Hz), 7.10-7.05 (m, 4H), 7.02 (d, 2H, J =9 Hz), 6.26 (d,
1H, J =2 Hz), 4.60 (br s, 2H), 4.43 (t, 2H), 4.35 (t, 2H).

Example 10
3-[4-(4-Fluaraphenyltlzio)plzen yl]-1H-pyrazole

| | a) 4-Acetyl-4'—ﬂuoro-diphenyl thioether. A mixture of 4'-fluoro-
acetophenone (0.98 g, 7.1 mmol), 4-fluorothiophenol (1.0 g 7.8 mmol) and K,CO,
(0.88 g, 6.4 mmol) was heated in 50 mL N,N-dimethylacetamide at 155 °C for 15

hours. After cooling to room temperature, the reaction was quenched with 50 mL of

I
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Et CAC/ hexane)). 'H NVR (300 MHz, CDC1,): S 8.27 (d, J = 2.1 Hz. 1H,
pyrazole H, 5 7.77 (c_{}:aJ = 7.5 Hz, 2H PhH), 7.42w7.06 (m 6H, Phl 41)5 2002
6.71 (d, J = 2.1 Hz, B pyrazole H, 5.31 (hr ¥} 2H, NH2). Exanpqe E% U£
] S (4_(4 Fhegoepienoxy) phenyl]-pyrazol -1 yljethanol A solwution of
3=di met hyl ami no-| - [ 4- (4-fl uor ophenoay) phenyl ] - pr openone (1 PCA/U$00/67980
mrol ) and 2- hydroxyet hyl hydrazine (307 ngg3 4.03 nmmol) in 8 nL of EtCH was
heated at reflux for 2 hours. TLC indicated inconplete reaction and an
addi tional 88 ny (éih}z mol ) of the hydrazi ne was added. After 3.5 hours at
reflux, 15 thelfeadihlanformms(2ak [50wad) tiis C entrated in vacua The
resi due was _djssolved in EtQAc a_nd) addg'g&'! 6@?%§§qgﬁ1%?gqqtas'ﬁh%icpmbmega
in a4 cm di Aneter aYEEﬂ‘Eﬁfﬁwaaedthmﬁm@mm%m%omﬂifoﬁrasl,a%iﬁﬁ.%od "%{,é 88%

. . . Tl T
of the produsta.8e, 3“‘;9"’%{&%&%6 gﬁﬂl 5- and 1,3-isoners. The hixtuf¥€r(900
ng) was suspended in 5 of - pfr?l bWag objpisad was alissobedvia t3eo RB T e

treated w t han@avashedfour tandtywith dRtdr355 3. 76 mol )" added

dr opwi sg Vi aﬁ@é{:iiﬂa e. The res;gzsi ng c?egﬂrw‘éeoﬁ%figﬁé%@cetgwdqea‘hapmmm

t enperature . CPRdeover A3 Qnambevaporiteddol givan ¢ GesMgler, bath and
added to 35 h%ylatﬂjdeﬁ,%f%sm d .aqueous 2N HC1 sol%ltvi or°19 %‘é‘“@‘é“’ﬁ‘!ﬂgrﬁ\f_@@c.
The organi c | ayer” was washe 'th a saturated aqueous NaHCO3 sol uti on and
brine. After drying (Na2SQ4), the solvent was renoved in vacua. Colum

chr omat ogr aphy 25 S12 cmof flash silica in a 4 cmdianeter columm, elution

with 600 nL of 5%P)Et OA3/[€:@-ElirapHeMhidibheriyiil of 15 % and 100
. each of 20,900 q0% ELON, CHECLA) a??o?&dvé%%"g% heotion el 4-
1, 5- pyr azol egl% HageL civether 875 gna.11 0oty and N’hﬁdﬂﬂe’iﬁzﬂﬁﬁﬁﬁtﬁ? 5%
Et CAc/ CH2C1 AMitheiRMacetq (8.49 Mty LB .tthemlljégl somer (719 ng, Z. mol) in
10 L of MOH 30 cool €d in &n 1 coorhter PNE svascheateds 156 "R 20ERIRB3

. 2.05 mdPRes at ronm peratide, GhY ol p 03 -PCT/ U500/ 07944
0o ) & 1 hour, &Zﬁswanfp%{é&a%gﬁﬁg@?%ﬁ@&%@%n

portion. Aft hrring for
was added d’?@pﬁ’é &'%i ‘ge‘im?’ﬁ@et theipeodusta cTheoromified BRANRIAGEs voerd ralire L'
water. The neRhldt&othree times, dried over Na,80, and evaporated to yield 0.85 g of a dark-

brown oil. A sol_ption of the o_il in 6 mL of EtOH containing hydrazine-hydrate 0.47
15 mL. 15.3 mmol) was heated at reflux for 1.5 h. After cooling to room temperature, 30
mL of water was poured into the reaction mixture. EtOAc (2 x 75 mL) was usec’l to
ei:tract the product. The organic layer was separated, washed with water, dried over
Na,SO, and evaporated. The crude product was purified on a silica gel column,
eluting with 40% EtOAc/hexane, to yield 0.65 g (79%) of the tiﬂé. compound as a
yellow oil, TLC R, = 0.45 (1:1 EtOAc/hexane). 'H NMR (300 MHz, DMSO0-d,): &
12.95 (s, 1H, NH), 7.83 (br s, 1H), 7.81, 7.44 and 7.29 (m, 8H, PhH), 6.72 (br s, 1H).

Example 11

25 7
3—[4-(4-Haarophenylthzo)phenyl]—IH-pyrazo[e-I -carboxamide
- A solution of 3-f4-(4-fluorophenylthio)phenyl}-1H-pyrazole (85 mg, 0.31
mmol) in 1.5 mL glacial acetic acid was treated with a solution of sodium cyanate (31
mg. 0.47 mmol) in 0.5 ml of water. The resulting white suspension was stirred at

room temperature overnight. The suspension was then diluted with 10 mL of EtOAc

resulting in a yellow solution which was washed with water and sat. NaHCOQO
. 3




m xture was extracted with EtOAc (3 x 25 nL). The Et OAc | ayers werf pSOE$| ﬁd
and washed with brine, dri (Na2S™4), filtered and cg_,_a_;entrated é 2003
1§ ]

dryness. The light 5 yellow-0il that fornmed was tritur d with hexane
giving 555w@ 0889 of the title conmpound as a light yellow solid,
71-72°C. 'H NWR (CDC13): 8 7.55 (d, 1H J = 1.8 Hz), 7.35 (RCTARON3M44 7 o
Hz), 7.10-7.00 (m 6H). 6.29 (d, 1 H J-341.8 Hz), 4.20 (m 2H), 4.00 (m
2H), 3.72 (t, 1 H J =6.2 Hz). 10 Exanple 13 3

[ 4- (4- Fl uor ophenaxy) phenyl ] - 1H pyrazol e-| - carboxylic acid dinethyl am de A

| ut i f splution dried gy eandrited. 1.8 |
sol ution of F A0 N850 wheb beapdrite Hma&@ﬁeﬁ@g{a%Sﬁ%g e%i.mﬂég )

in 7 nmL of T al,ni n 3 nk (2,13 rnnol) of tri at ed
15 with 0.3 irrgﬁ’[%?ghfh‘ﬁﬁﬁ'?ﬂ; Qmemxquo@ammmwm coltectetled finkon whi QEEy NO
reacti on wasioofisessad A epperature. . An additional 0.3 nL of

di net hyl car bany| chI%SF%Z? \%apéﬁ"ag%gﬁg‘gﬁﬂu%énﬂ altien GWaBLEeR: = d.2%t (2584 | uX

I ght . Adbaxaneg)). i '
ol uti an D aauoone | ayer el sacrblE I 2 AL mveid,

sol uti an c, _The aqueous | ayer

pool edoj(;r gagyi‘? ?@yﬁrs;l-séfxé 2. BhH), Na%@ﬂ)s,(nf,iéﬁ,epﬂq?, &nd @ogc_ggtlr ?ﬁg? to
dryness. Collﬁ @?f@;gwﬁm hexane/ Et OAc) afforded’ “287 'ny che
title conpound as a”yé w0 Qt solidified on standing, np 59-63 C. 'H

NVMR (CDC13): 6 8.15 (d, 1H, J = 2.7 Hz), 7.80 (d, 2H, J = 8.4 Hz),
7.06-6.88 (m ©6H), 6.62 (d, 1 H J =2.7 Hz), 3.30 (br s, 6H. 2 4 SEP
2003 - WO 00/57877 PCT/ USO0/ 07944 - 5Bx £ 14 1-Benzyr.-5-14-(4,
flrtorophenoxy)phenyl]-IH pyraZole To a sol ution of

3- di met hyl ami no- | - [ 4- (4L5F4ofdr Bisioeapdeenpp)phoriyl}-pyroRs . 80 ny, 2.04
mol ) ign Et OH was added. benzyl hydrazine di hyd?jf)chl orjl}?gﬂ%ggg ng, 2.49
mmol ). The reaction was heated at reflux until TLC showed conplete

consunption of the sélatibh NGf R resulti m xture was allowed to
cool to rooghotgen%esr'&e(lture) and %@etgg@g‘ﬁhfglﬂﬁé?%cﬁP%OWmeaﬂﬂmnbwer
was separ at il >-xmyod) autl DéhylrokyEM9IhydREi He D) ¢ layer r
drired (NaZS%Q) %hergéj ang concentrgt gd iln mggﬁgpﬁoﬁf’%’&ﬁ'&fﬁ@%ﬁ um
chr omat ogr ap yH( Faed at dfor 2tkpurs. TLC indicated incomplete reaction and an
additional 88 mg (1.12 mmol) of the hydrazine was added. After 3.5 hours at reflux

15 the reaction was alflewed to cool and concentrated in vacuo.

. ' The residue was
dissolved in EtOAc and added to- 12.5 cm of flash silica gel in a 4 cm diameter
column. Elution with 100% EtOAc afforded 920 mg (88%) of the product as a 10:1

mixture of 1,5- and 1,3-isomers. The mixture (900 mg) was suspended in 5 mL of

pyridine, cooled in an ice-water bath and treated with neat acetic anhydride (355 L,
384 mg, 3.76 mmol) added dropwise via syringe. The resulting clear solution was
stirred at room temperature oveﬁﬁght. The reaction was cooled in an ice-water bath
and added to 35 mL of an ice-cold aqueous 2N HC1 solution and 30 mL of EtOAc.
The organic layer was washed with a saturated aqueous NaHCO, solution and brine.

After drying (Na,SO,), the solvent was removed in vacuo. Column chromatography

25 (12 em of flash silica in a 4 cm diameter column, elution with 600 mlL of 5%

EtOAC/CH,Cl, and 200 mL of 10%, 300 mL of 15 % and 100 mL each of 20 and 30%

EtOAc/ CH,Cl,) afforded 737 mg of the desired 1,5-pyrazole (Rf 5% EtOAc/CH,CI,

0.28) and 100 mg of the 1,3-isomer (Rf 5% EtOAc/CH,CI, 0.52).
To a solution of the 1,5-isomer (719 mg,

N . 2.11 mmol) in 10 mL of MeOH
cooled in an ice-water bath was added solid K,CO; (283 mg, 2.05 mmol) in one



| i d as an oil. "H NWR
8:2 2§;<ang/ EgOg\g)(gave 228 Eglof5 }_E)e t|7t |38 gog;(:;oz{;\ll.$ ?3H), 6.32 (d.14BEP 0%
(Cm - . s ‘. —_ . “ y . ¢ !
. . .- Example 15 is 213 o
1.8 EZ%:i U;ggm%xiﬁoheny| oo pyrarzol 2 y1J-1 pyrralidi .”'Péﬁ’f{lsdn%t)ﬁﬂfne A
L f [5-(4-1fluorophenoxy)phenyl)pyrazol -1-yl]-acetic acrd ethy
solution of 15-( 306 mol) in | nL of MCH was treated with neat
esterl , glgg ?g 10ﬁL 85 ng. 1.20 mmmol ). After stirring at ro?)mdteﬁp_eaateure
pyrroti di o react i s concentrated to dryness. The solid residue
wes ritor at BAUGPT RS AR for i chowriicd 1. ofg Aol O, SRR 45 S <
: 7 ] 4 = ) )
Tp 9095 C ukd » %Qggh%%i ﬁxe?ﬁeﬁéi&g&ﬁm{a%';?i@q toR5-md. of watpr. Ti: fdulting 24
- , 6. : , 9 ’ ’ _ e
15,5 5 1) TS et i ORI ouip it = 8,8 L) 22 i
16 2- (N ”?g' a@g e\tP, (,hrig;)a,- gqifj;ﬁ (1§¢2sp4)@>ﬁ1arddommgoﬁdén&£red to dryness. The light,
met hyl ami de pl l-vl]-aceti. cid ethyl ester to reac
o A MOS0ty 45 st .
met hyl am n L. ' A / 07944 - = 8.
{8V, somtmmlts i s S i 98GR U i e
a1 3" Bed iledis S e Ry
) .’ : i . p
f ol | owi ng arﬁﬁﬁ%.d(bg(hﬁﬁz-begﬁﬁfggﬁsg%%% e)- henyl ] pyrazol - | -yl
thyl anide: 2-7(5° [4-(Z-Flaoto rpneny ) / MeOH): ' H
mi(z met hyl ) pi per azine- | -yl - ethanone;, Rf 0.30 (10:1 GH2C 2/ MeQH)

NVR (300 Ml-iz, CDC13): S 7.61 (d, J 1.8 Hz, | H), 7.44 (d, J = 9.0 Hz,

J 'H), 496 (s. 2H), 3.68-3.65
2y, plaTol non. 83000 gty . 198 5 20, .

(m 2H), 3F|5 - _?.‘6%_6@-&’&%%@m)plwyﬂ-ﬂd{-pjxraybk=ﬂc&%bbyﬂic Péiﬂmg‘hﬁ@%{% R

0 20" (100% Er OAC) . H IR (390 Mo O g) T & e lortlic Bt BT
7.35- 7.28 (m 2H), 7.11-7.03 (m 6H), 6.32 (d, J= 1.8 Hz, o |

H, 4.06 (s, 2H),A solution of 3-[4-(4-ﬂuorophenoxy)phcnyl}-lH-pyrazole (467 mg, 1.84
mmol) in 7 mL of THF containing 0.3 mL (2.13 mmol) of triethylamine was treated

15 with 0.3 mL (3.2 mmol) dimethylcarbamy] chloride added via syringe. No reaction
was observed at room temperature. Afi additional 0.3 mL of dimethylcarbamyl
chloride was added and the reaction was heated at reflux overnight. The reaction was
then added to a saturated aqueous NaHCO, solution and EtOAc. The aqueous layer
was washed with EtOAc and the pooled organic layers were dried (Na,S0,), filtered

J

and concentrated to dryness. Column chromatography (7/3 hexane/EtOAc) afforded
282 mg of the title compound as a yellow oil that solidified on standing, mp 59-63 °C.
'H NMR (CDCl,): 5 8.15 (d, 1H, J=2.7Hz), 7.80 (d, 2H, J = 8.4 Hz), 7.06-6.88 (m,
6H), 6.62 (d, 1H,J=2.7 Hz), 3.30 (br s, 6H).




1.06 (s, 6H. 15 24 SEP 2003
1- { 5- [ 4- (4- Fl uor ophenoxy) pti€nyl ] - pyrazol - 1-yl } - propane~®-one; 'R f 0.53

(Et CAc); 'H NVR (300 MHz, CDE-13): 57.63 (d, J= 1.8 HZ,.F1H), 7.31-7.28 (m
2H) , 7.13V00umqm 6H) 6.37 (d, J=1.8 Hz, 1H), 4.91 (s, % 310%994(‘3,
3H). 1-Morpholin-4 -2-{5-[4-(4-1l uorophenoxy)phenyl] pyrazo

-yi }-ethanone; R 40 (19: 1 CHC13/ MeOH¥6- np 122-124 C, ' H NVR (300 MHz,
cDC13): S 7.61 (d, J =1.8Hz, 1 H, 7.46 (d, J = 9.0 Hz, 2H), 7.13-7.02
(m 6H), 6.34 (d, J =1.5Hz, | H, _4.96 (s, 211), 3.69-3.66 (m 6H),
3.51-3.50 (m 2H). Exanple 17 2-(S 1Ex@mpleubtophenoxy)phenyl]pyrazol

yl}-aretum de 25 To a JeBeniybd-faid-fluorophenoxy)pt -]
3-di met hyl am no-I-[4-(4-fl uorophenoxy)phenyxyfpwtg er{gﬁé’mzfjé%o ng, 3.0 mmol)
in Et OH was added et hyl hydrazi noacetate hydrochl oride (580 ny. 3.64 mol)

as a solid in onerggrddi@ t:e ur. refl ux, the reaction was
al-l owed to cool and was E)banr ?ft:il(?)lrr?]ggly ir[‘MéT rehgnex iphenylJpropen@mu s

| ayer 30 mﬁs@mgaammoummtomwmm c, | ayer re dried
(Na2SO4), 2,4 SEP 2003 -WO 00/ 57877 PCI/ us%gﬁ%ngﬁm%@ (309 me,
concent r at ea O mymall, The Wﬁ@hrmh@echrﬂnyreﬂ(lﬂ%ﬁil% &}L%a ?&qu t he
desired et hy, &Eﬁﬁ@%{ (O}-a?& . 28 5% Et O ac/ CH2(Cl an

i somer (Rf 0. 68 Bt ORC é%%“_g%’%l rs@%wgmmumwdbmwnomafoms
treated w tempenatac gl svablAAdE] &9 tlrred a roomterrperaturefor
48 hours. 5 Work-up_ after described #or t RAUCRLY BYer Was separated an

chr omat ogr apfActetows @m)m&mm&fhﬁmwﬁ&%@%ﬁw a%l te

lid, 13 7.65 (d, IH J
3‘.3 IJ ng ;&ﬁz"%ﬁg?%d“?a‘b‘t? (‘i"%‘%)c ’gbﬁc?:lﬂmn(@mmatﬁmhy@a&ehtfmnﬁ93cto(br

, 1 5. 5%2(Hetcane/Et | 18
2 {3521 (4-F uc()ropheno%fp Ze‘%yzliz? pép%glg:t?ﬁ? yP}e)o‘é‘Z,qa"l‘sa?'H% HRENMR (FDEL )X Iﬁg

1,3-isomer {139 k¢ Mol wrdibe), dc0e6 Dben, i3M)e8300 Q1§ £ PR H)S5.34 (s, 28).

Example 15

15 2-[3-f4-(4-Fi luorophenoxy)ﬁhenyl]—2H-pyrazol—2-yl]—1-pyrraIidm-I-yl ethanone

A solution of [5~(4-ﬂuorophcnoxy)phenyl)pyrazol-l-yl]-acetic acid ethyl ester
(104 mg, 0.306 mmo!) in 1 mL of MeOH was treated with neat pyrrolidine (0.1 mL,
85 mg, 1.20 mmol). After stirring at room temperature for 4 days, the reaction was
concentrated to dryness. The solid residue was triturated with hexane, affording 80
mg (71%) of the amide as a solid, mp 90-95 °C. 'H NMR (CDCL): 5 7.58 (br s, 1H),
7.46 (d, 2H, J = 8.7 Hz), 7.10-6.98 (m, 6H), 6.30 (br s, 1H), 3.51 (t, 2H, J = 6.6 Hz),
3.44 (1, 2H, J= 6.9 Hz), 1.98 (p, 2H, ] = 6.6 Hz), 1.85 (p, 2H, J = 6.6 Hz).

25 Example 16

-ﬂV—methyIacetamdo)—3—[4-(4 ﬂuorophena.g:)phenylj-ZH- -pyrazole
The methyl amide was prepared  similarly by allowing [5-(4-

ﬂuorophenoxy)phenyl)pyrazoi— 1-yl]-acetic acid ethyl ester to react with methylamine
in MeOH, mp 132-135 °C. 'H NMR (CDCL): 8764 (d,1H,J=18 Hz), 7.28 (4, 2H,

,
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0 : :
pyrazol ryl}-propionam de Reaction of

L]

1,5-isoner gave 35 ng of the title conpound as a white solid, np 145 C._'H
NVR 15 (CDCI3): 8 7.76~d, 2H, J = 9 Hz), 7.49 (dgw 1H, J = 2.1 Hz)Z4 SEP 2003
7.05-6.99 (m 6H), 6.59%(d, 1 H J =24 Hz), 6.9 (br s, 1 H, 5.45 (br
s, 1 , 4 . Exanple 19 3-[5 j4--(4 Fluorophenox | renyl |

H) dSrs7PH) mp [5 j4--( P Y bR uSathrsas
3-di net hyl am no-1| -[ 4- (4-fl uor ophenoxy) phepy! ] - propenone with
2- cyanoet hyl hydrazi ne as descri bed above gave |- (2-cyanoethyl)-5-[4-(4-
f I uor ophenoxy) phenyl ) pyrazol e. Reaction of a solution of the nitrile with

10 nL of a 269 24IWONB0LDY @glaw] DO ﬁ!éQHf‘J %.Pﬁzg%mgggﬁﬂfg%ﬂé%@sj 120

solution at ref 25_gave 64 ng of t am de as

C. 'H NWR (CDélé%)’S‘ﬁ?@ﬁAZHQ:&&l(MHJJ%511}82)Hz), 7.35 (d, 2H, J = 8.7 Hz),
7.10-6.98 (m 6H), 6.26 (d, | H J =1.8 Hz). 6.08 (br s, 1H), 5.30 (br s,
1H), 4.39 (t, 2H, J = 6.6 Hz), 2.86 (t, 3H J = 6.6 Hz). 2 4 SEP 2003 WO

00/ 57877 -59 PCTI UB80fodid amied ke i .
2-1314- £ 4- Fl uor oihenoxy) pl eenyl f - pyr Aol ?rledylfs}ngp%ci?ﬁoa?%e figscibed) for ithey of
3-[ 4- (£ 11 uoPEPRAABE: pheny! - 1H pyrazol e (930 ny, 3.66 S mmol) in 15 niL

of dry THE was sl gv 24 .0Q. mmol ) of NaH After stirring at
room t enper at ure ? gﬂ%&%ﬂpmﬁg@{y B‘I%ng-hﬁ}ﬂ%aneW)pipemzine-l-yl..

chl or opyr i ni ethaso GW ol RO sﬁgg jon_ was allowed to stir
over ni ght atl&.ﬁ%@iﬁ@”@c% conc h:}? é@é‘ SRClme 7vdsiddde was
di ssol ved i nt- . dct 8d Ha TH)aghochepimt E} ut, W 3:2
. 0 hexane/ Et (9?@ 39 gg 2%’5&(; tJiHPI e corrpogmg’dg%aé;mslgﬁl’i%, erg%é&'QQS C.
"H NWR (CDCI3):*8"8> 76%(' ,5 : =§-ﬁ.'334m%2ﬂ),%416,.114-15.0ﬂz_; 43{)92&323.)(,? 7.95
(d, 2HO0J =38).7 Hz), 7.20 (t, IH2 J = 4.9 Hz), 7.07-6.98 (m 5H), 6.78 (d,
1 H J=230Hz). The follow ng conpound was prepared using a simlar

procedure but usi h'g(5344(3}5F1[1dmbheﬂou:y)‘phugﬂlpﬁqhﬂl1%?%%§$:jl_§]poﬁallé_|2%yrl Zf)l e:

2-{3-4-(4-Tr | Rh S | |
14% - (4 E;da%kgd@/ﬁt@’m& RO 60" > CDCLY: 5760 (d,J = 1.3H2, 1H), 7.35-

7-28 (m, 2H), 7.11-7.03 (m, 6H), 6.32 (d, J = 1.8 Hz, 1H), 5.17 (s, 1H), 4.06 (s, 2H),
1.06 (s, 6H).

15 1-{5- [4-(4-Fluorophenoxy)phenyl]—pyrazo1-I-yl}-propane-Z-one; ‘ Ry 053
(EtOAc); 'H NMR (300 MHz, CDCL). 57.63 (d,J=1.8 Hz, 1H), 7.31-7.28 (m, 2H),
7.13-7.01 (m, 6H), 6.37 (d, J=1.8 Hz, 1H), 4.91 (s, 2H), 2.09 (s, 3H).

1-Morpholin-4-yl-2-{5- [4-(4-ﬂuorophenoxy)pheny1] -pyrazol-1-yl} -ethahone;
R, 0.40 (19:1 CHCl,/MeOH); mp 122-124 °C; 'H NMR (300 MHz, CDCL): 6 7.61 (d,
) J=1.8Hz, 1H), 7.46 (d, J=9.0 Hz, 2H), 7.13-7.02 (m, 6H), 6.34 (d,J=1.5 Hz, 1H),
4.96 (s, 2H), 3.69-3.66 (m, 6H), 3.51-3.50 (m, 2H).
Example 17
N 2-{5-[4-(4-F luorophenoxy)pheny[]—pyrazol-] yi}-acetamide

To a solution of 3-dimethylamino-1-[4-(4-
(860 mg,

ﬂuorophenoxy)phcnyl]-propenone
3.0 mmol) in EtOH was added ethyl hydrazinoacetate hydrochloride (580

mg. 3.64 mmol) as a solid in one portion. After 1 hour at reflux, the reaction was

allowed to cool and was partitioned between water and EtOAc. The aqueous layer

was extracted with EtOAc and the combined EtOAc layers were dried (Na,SO,)



4- | 4-(4-Fl uorophenoxy) phenyl | -1 Him dazol e a)
1-[ 4- (4- Fl uor ophenoxy) pbenxﬂ@et hanone. A m xture of 4- Auorophenog 4 (SEPH03
g, 39.3 mmol), 4-fluoroacetophenone (4.4 nL, 36 mml), "afid potassium

car bonat e "Wbdbosyg94 ol ) in DVF (40 nlL) was refluxed overnight.
to roomtenperature, then ~ par PCTUSHMIIIBEL Ween
ethyl acetate (200 nL) and water (200 nigg. The separated aqueous |ayer was

m xture was all owed to cool

extracted

| ayers were washed with an aqueous sodi um hydroxi de solution (2N, 200 ni),

The 25

with ethyl acetate (3 x 100 nL). The conbi ned ethyl acetate

washed tw ceflitfied andt emcéfited Iﬁ-vﬂﬁ(ﬁh)(toﬂﬁﬂrﬁ@hﬁﬁ% SOd'b)l,Jm sul fat e,

filtered,

an%a %Vﬁ'%o at e nder reduced pressure
oil solidifi®d

crude 1-[4- (bohkp ) ] et hanone was 6.7 g (8

2403 - WD 001/%7]879 -%?W&ggﬂs‘?mgjt:hesl,i-.igﬁn@dn MeoHwas e
21-1), 7. 11-Withen( aqueodHINHS Soluion brd

2-Bro 1-[

OGP
StARER FEvhesten Ohs tsompey RfL0.28 @Pﬁrm(ﬂb&%{&ﬁ) ﬁ‘ﬁﬁ:\}%h; Of

ated
7 Mz, 2H), 2.59 (s. 3H). B
f | ugr ophen oxy) phenyl etﬁgznegng';r atesicratuie fifr 4% hours.

1-[4- (411 u%ﬁ%@w%ﬁméﬁ}bepe&mam reshy|2esterdand - cbI#HHR! Qgéﬂlgp%%@g?@o%

hydr obr Omcﬁ@‘&bﬁg@e%@&ﬁﬁi&%tgﬁ hanol (50 M.) was added
e (0. yoL

sol ution of brom

CEOMRPOMRA pha whiteasolid, (0l 681069 t‘ﬁrlsp}{ﬁf
e

. addition, tHEDXBI7065 @RAIHSY LI r t enperat ure overni ght.
e el 3

sol ution vvazﬂrtehen partitioned be

separated a NRe t4 1t h et hyl
The conbined ethyl acetate |ayers were dried 6\‘/4(3-{%% sulfate, filtered,

T 8-dthiz) 7466100 ém, 3HY, 6.35
B! T A8HzIn6S0 dbrts; AHD, SHSOMR 5

and evapor ated under reduced pressure to give oil, which solidified on
standimwg (2.5 g, 87%. '"HNWR (CDCL3): 8.7.96 (d, J = 9.0 Hz, 2H),
7.10-7.06 (m 4H), 6.98 (d, J = 9.0 4%ample 18, 39 (s, 2H). 15 c)

4-[4-(4-Fl uorophenoxy)gglﬁqyjﬁ;ﬁ},)jyﬁﬂa%%ﬁwA sol ution of 2-
enyl'|e

brono-1-[4-(4-fl uorophenoxy) p

f or mam de

Pyrazel-Igplizetamiderol ) in

(25 nL) was refluxed at 190 C for 1 hour. The soluti-on was

al 'owed to cool room_ tenperature and partitioned between water and
Th%a%‘}‘ﬂ’aﬂﬁ

ethyl acetate..

e|ladrisomen ysingahd adtibd HERSbYE G e%ﬁfe’ I'pf'c;rel s

sodi um sul f Biseisombt fR/cCfh m@%hﬁé’ﬁ‘ﬁé)r at ed under

15

25

compound as a white solid, mp 145 °C. 'H NMR
(CDCL):87.76 (d, 2H, J = 9 Hz), 7.49 (d; 1H, = 2.1 Hz), 7.0 ) (

5-6.99 (m, 6H), 6.59 (d,
H.J=2.4Hz), 6.40 (brs, 1H), 5.45 (brs, 1H), 4.83 (s, 3H).

Example 19

3-{5-f4-(4-FI uorophenoxy)plhen yll-pyrazol-1 yi}-propionamide

Reacti Iy .
eaction of 3 dlmethylammo-l-[4-(4-ﬂuorophenoxy)phcnyl]-propenone with

2-cy - :
cyanoethylhydrazine as described above gave  1-(2-cyanoethyl)-5-[4-(4-

ﬂuorophenoxy)phenyl]pyrazolc. Reaction of a solution of the nitrile with 10 mL of a

20% i
o aqueous KOH solution and 4 mL of ap aqueous 30% H,0, solution at reflux

gave 64 mg of the amide as a white solid, mp 118-120 °C.

'H NMR (CDCL.):
. 15, J (CDCl;): 6 7.54

=18 Hz),7.35(d,2H, J = 8.7 Hz), 7.10-6.98 (m, 6H), 6.26 (d, 1H, = 1.8

Hz). 6.08 (br s, 1H), 5.30 (br s, 1H), 4.39 (t,2H, J = 6.6 H2), 2.86 (t,3H, J = 6.6 H2).

€70 EMRAR/GHACL,) The

-~ SEP

0 acet ate.




reduced pressure to give an oil. The oil was purified by col um 24 SEP 2003
chromat ography (flasi:8ilica gel, 9:1 ethyl acet@t®/ methanol) to give 94
mg (21% of the title "Conpound, np 165-168 T. 'H NVR (DMSO-d6): 8 7.76 (d,
J = 8.4 HzWOQPYST. 71 (s, 1H), 7.52 (s, 1H), 7.23 (t, J = %&Fﬁ%ﬂ 2H%,
7.07 (dd, J = 8.5, 4.9 Hz, 2H), 6.99 (d, J = 8.4 Hz, 2H). Bt owi ng
conpounds were prepared simlarly: -5

4-[ 4- (4- Fl uor ophenoxy) - 3-fl uorophenyl]-1 Himdazole: 'H NVR (CDCl3): 5
7.70 (s, 1H), 7.56 (dd, J = 2.0, 12,0 Hz, 1H), 7.46 (dd, J = 1.2, 8.4 Hz,
1H), 7.30 (s, 1H), 7520,%'[2'(3}1(”] 5H) Exaonple 20

4-[ 4- (4- Fl uor ophenoxy ==t apioprirghd i O3GRL A1 Dy grochlori de sal t;
the free base prepared above was di ss?l){,/heﬂn c%ogr] ﬁ{"a'ﬁ‘émﬁ I N sol ution
of HO in 2 4 SEP 2003 - WD 00/57977 PCTI USOQ 07944 -61 ether was added

until precipitatidlo acsibiticddofr 33841 was evapor at ed under :educed
pressur%to afford the salt.o' Hqu\gg%k}g%eﬂ%’ﬁ)p@nf TW(WOMQBOQ@;H(GE 1
8.

0 ByL7 (SR 80 oy JHE wad Hiodueddcs M0 mf @lod Al ot Bk " Kher

L[ 4-(2, 4- D Pf‘&é“r%bﬁieﬁ%%) %@1@: AU amitiutes, ' S00NMRg( GRF33)y, & 165, (¢
= 8.4 e, 2Hlorofrfiats, whladfied G Sye bl 74 7,01 (1. |)’ﬁ?, 6%572%. 90
m | H, 6.94(d J=00 s S?,"%".é’g- ng0 The, reacion nwasl Alloddd 6. stir

—

N0 a6y - b o peepstahurd Mt 82 e W UBRIRS | e St was |
56-7. 48 (| r‘??‘s"z%‘g 11 &Plnz'h#. sx(!:j tcted 164) flash. eﬂmkmio"grsmy_lkﬁuﬁgnoghﬁdz’_zJ -
7 Hz,'02H) ; heRantA30h - . ’

-[ 4- (4- CEI) oro-2-fl uo?:g %gngngTEhoeanl}F]t!qekﬁq%MécﬂSeq solydirmphi23cj 2eosalty; ' H

o AR i s, ki o v

2H): 216 5270&% 5'29((ﬁ-1('14ﬁ=r4-? %rﬁﬁ}ﬁmi(ﬁﬁg@m)@@q ']1-4 gj—oié?)dazol e,

hydrochloride salt; 15 '"H NWVR (DVSO-d6): S 15.0 (bs, , 9. (s, IH,

8.18 (s, 1H), 7.98 (d, J = 8.4 Hz, 2H), 7.77 (d, J = 9.0 Hz, 211), 7.29

(d, J-= 8.7 Hz:; 2.IH)1¢ folloWling Gompomdwis BFepax%laDlisianDa similar procedure but using 3-
15 [4-(4-tnﬂuoromethylphenoxy)phenyl]-I H-pyrazole:

4
J
(

4
(

7
8
4

2-{3-[4-(4-Triﬂuorometl‘xylphenox_y)phenyl] pyrazol-1

-y1}pyrimidin -
e yl}pyri e, mp 141

Example 21

20
4—[4—(4-Fluorophenoxy)phenyl]-IH-imidazoIe

a) 1—[4-(4-Fluorophenoxy)phenyl]ethanone.
fluorophenol (4.45 g, 39.3 mmol),

potassium carbonate (13 g,

A  mixture of 4-
4-fluoroacetophenone (4.4 mL, 36 mmol), and
. 94 mmol) in DMF (40 mL) was refluxed overnight. The
muxture was allowed 1o cool to room temperature, then partitioned between ethyl
acetate (200 mL) and water (200 mL). The separated aqueous layer was extracted

with ethyl acetate (3 x 100 mL). The combined ethyl acetate layers were washed with
an aqueous sodium hydroxide solution (2N, 200 mL),

25

washed twice with water (200

ml each), dried over sodium sulfate, filtered, and evaporated under reduced pressure

30 . . o g
to give a dark oil. The oil solidified on standing at room temperature overnight. The

weight of crude 1-[4-

(4-fluorophenoxy)phenyljethanone was 6.7 g (80%). 'H NMR




230-232 C. The internediate 1-[4-(4-trifluoronethyl phenoxv )phenyl]ethnone
was prepared from 4-hydrox¥acet ophenone and 4-fl uorobgmzotrifl uory dgrpgimg
the nethod described for m synt hesi s of ?‘}Z !
1-[ 4- (4- f{worcopghemoxy) phenyl ] et hanone. Exanple 22 4 (4-(2,4 %
uor ophenoxy) phenyl J- 2met hyi -] H i ni dazol e A sol ution of acet Bi/HPpL7944
hydrochl oride (120 ng, 1.71 mmol) in DMRgis 25 treated with 2 nL (2.0
nmol ) of a 1M solution of potassiumtert-butoxide in THE The resulting
m xture was Bgegtg:ig g%ﬁg?ﬂdc for 1 hour- Solid 2-brono-I-[4-(4-
f 1 uor ophenoxyy+ ] ehyl9.eHza2Hy 9. (197 06 @ C4HR S ri_b or
2-brono-1-| 4(5( %H f 1 uor ophenoxy) phenyl ] et hanogfa; 3?15 %’S?“Cf qur#ﬁ’gﬂ)’ a2
added and the reaction was stirred at 95 C overnight. Once at room
tenperature, the m xture was partitioned 30 between water and Et QAc. The
separ at ed aqueoushl)ayer was extracted once with 2 4 SEP 1003 - WD 00/ 57877
-62 PCTI USOQ 07948) Et O2eBeomo1hE-@ofdrdpRé | s were_washed wth

8 cg) ceen??jg{hea&'.o“&o-lrﬁ (fnsolution of

water (8 X), galgi%b&Na SH), filtered and ent _

chr omatogr ap}] ¢ &3y pbenyllgthaneneof2. It pe9. 1 inin8hZaldCaiSods ﬁ@irqu JLC K
0.54 (5% MG PYps) i . S 7.53 (dd, 1 H J=11.9 1°6%),
7.43(d,. | H =8 ) er 1L.)1%33) added dsoppviee a(solutish)of troitne (0.6 S,
3H). Exanpl em2314. - e y _

f|l_?JOI‘ opﬁrerﬁox ) her%iﬁlnfoln- rretttih)elll?ll 2?rn?11i')dazo etyi?%‘QPB%x@ﬁiSalélhgnayas stirred at

2- Cyano- 4- [ A‘%PEI kemperatyes: evaraight. p Thy )sphution | vas| ﬂlgfe]tpg,)ﬂﬁdnléh yemﬁcé Z‘Q%te. g@aa

m xt ure of cgt#ﬁeac%&él e4s'di f&aorophenoxy)phenyl -1H 1 mdazole 5? red
from4.14 g of” 2-brofo-1-[HF -%“W%dﬁwmphdmde]mbﬁame&dﬁlétﬁﬁ m.

of forfhn decamtele The icBRMIRAOMEY acsild 2.57 and,_Mel (1 nl) was
heated at refl ux overnight. Aftgelrabﬁ tfr!lg&g;%?g’efiﬂﬁdg%ﬁ’&ﬁ‘miw atep hilteretly at ed

to dryness Phdfrarenatedundediedu oieftb -9 { ~at.0gr.a

af f or éi ng 4-gA( 2:,%?%%“ p‘éﬂéb%rssé ;hte(r%;dl«lre]h?ﬂiwnet Eyﬁqﬂl}ﬁﬁ antF‘&[ﬂg{%S &s a
solid. A soluti®on - (mﬁﬁ&t vi-2 6 A5 DOz i2ey, 1103408 (m,19H§) §9W{d, yi-n 30
mLrof dry DO @z, 2119, 439'8S o),

15 ©) 4-[4-(4-Fluorophenoxy)phenyl]-IH-imidazoie; A solution of 2-

bromo-l-[4»(4-ﬂuorophenoxy)phenyl]ethanone (0.547 ¢,
(25 mL) was refluxed at 190

17.7 mmol) in formamide
°C for 1 hour. The solution was allowed to cool to room
temperature and partitioned between water and cthy! acetate. The organic layer was

washed 3 times with water, dried over sodium sulfate, filtered. and evaporated under

) reduced pressure to give an oil. The oj] was purified by column chromatography

(flash silica gel, 9:1 ethyl acetate/methanol) to give 94 mg (21%) of the title
compound, mp 165-168 °C. 'H NMR (DMSO-d,): 5 7.76 (d, ] = 8.4 Hz, 2H), 7.71 (s,
1H), 7.52 (s, 1H), 7.23 (t, J = 9.0 Hz, 2H), 7.07 (dd, J = 8.5, 4.9 Hz, 2H), 6.99(d,J =

8.4 Hz, 2H).
25
The following compounds were prepared similarly:
4-[4-(4-F luorophcnoxy)—3-ﬂuorophcnyl]-lH-imidazole; 'H NMR (CDCL): &
7-70 (s, 1H), 7.56 (dd, J = 2.0, 12.0 Hz, 1H), 7.46 (dd, ] = 1.2, 8.4 Hz, 1H), 7.30 (s,
1H), 7.04-6.93 (m, 5H).
30

4~[4-(4-Fluorophenoxy)-3-ﬂuorOphenyl]-lH-imidazole. hydrochloride salt; the

free base prepared above was dissolved in chloroform and a IN solution of HCI in




added cyanogen brom de (5.0 Msolution in MeCN, 2.1 ni, 10.5 mol), ‘291,i gtfpﬂl[ﬂ
a pale yellow precipidggate. Solid
4-[4- (2, 4-difluorophehoXy) phenyl]-1-nethyl-IH i r@azol e (1.39 g, 4.86
mol ) was. W@ﬁ,@ﬁd the reaction was ' heated at 60 C owvernight. The
a

reacti on was owed to cool to roomtenperature and added tF&NEPYP7944n(
Et OAc. The separated aqueous | ayer was exfiracted twce wth Et QAc and the
pool ed organic | ayers-were washed with water (3 x), dried (Na2SO4),
filtered and concentrated. The oily residue was purified by flash

chr omat ogr aptthief graadidded vntid itatidh % Thheh BLOAC) affarding 713
nmg of 2-cyano-4-[4-(2, 4- dilf ﬁ%?%pﬁenof%%enyl e%ﬁ}?rteggnyagﬁ aP?ﬁaffng‘F‘gfas a
sol i d, np’ 10914435 rctonre @ afferd the/salt BRI ERMABC)-dt BN1G.8Nbk HR 3 185 Of )
4-cyano- 4- [ 4¢(13,/4-,6h &l ophenoxy) phenyl 1- 1-nethyl -1 Hi m dazole, np "
169-170 C (R?‘lg.(§2l,}ﬁ7;7§P@ezan /ﬁ)@?ﬁ? HJ R 9-0cKian HEDQSBI, 1 S 874 6F, (d,
2H, J = 9.0 3),7.10 4, {549, 8P Hz 3Ry 06 (dt, IH J =9.3 54 H), 693 (d,
2H, J =8.7 Hz), 6.98-6.80 (mH%H), 3.65 (s, 2-4 SEP 2003 - WO 00/57877 -63

PCT/ USOD/ 07944 3H-[4(Ri4MPiRuprp; R)T (1 = 8, ,
7.27 (s, 1H) d,ﬁ@(g%g}éﬁgg%g?ﬁﬁzﬂ)" ,IHG‘_“%QZ%‘??’ gﬁ%(@plﬁz;,i@

e (L s e,
-[4-(2,4-Di§, € - I- azol e- 2- car boxami de.
mi xture of 2-c3§%’?4- ?Q%?@ﬁ?ggdgﬁﬁgﬁyfﬁwm Lnethyl 1 Hinidazole
(0.40 g, 1.27 mod[4-(2aHYiflorpharexyipHeRyl} 1 Meimidazoll ™ hlg gl-] t.ql uenesuj.fonic
acid mnohy%%gﬁélm, O?Siihmm)??? i gyz-tlhyl ene glf’, %% oﬁg%t t aJ
Eef I gx forf )4 S k® G245, R 814 K{e,d IB)hD9S and=gu4 p?mﬁj]m?_qgr(ﬁphy
gradi gnt fr % C 9 gave 47 of the title ~~
conmpound ' J agmé\%?/%l 75&@5?%%&%5@%%% & 2D); spllP24AW5(A. s,
1H), 7.38 (d, 2H, 4J4-(4-ChiétotZuorbphdi 1&H) .. .6. 40 (s, . 3.32. (s,
3H). Exanpl e 24 Zﬁ -((4- Fl ugr op?loeng%?l)op n?’f’fﬁ !]%%M%I%%@@W)@Pﬁr‘ of
4- ( 4- 11 uor opheHoEMSOIdons 924 (6, [HRE. Idy(s, BI39.99@, J = 8 9ty Lenedsaaag L 0. 3
m.,. 4.4 rrrmlp0 §mld8?1'7,tﬁ-[5’e)n3‘3f‘}|f ni ¢_aci d nonohydrate (420 > 1o »
= b 7572126 tm, 1), 7.1 (d, J = 8.4 Hz, 2H); mp 216-220°C.

4-(4-(4-Triﬂuoromeﬂmy_lphenoxy)phenyl]-1H-imidazole, hydrochloride salt;
'HNMR (DMSO-d,): 8 15.0 (bs, 2H), 9.25 (s, 1H), 8.18 (s, 1H), 7.98 (d, J = 8.4 Hz,
2H), 7.77 (d, J = 9.0 Hz, 2H), 7.29 (d, J= 8.7 Hz, 2H), 7.21 (d, J = 8.7 Hz, 2H); mp
230-232 °C. The intermediate I-[4-(4-triflucromethylphenoxy)phenyl]ethanone was
prepared from 4-hydroxyacetophenone and 4-fluorobenzotrifluoride using the method

described for the synthesis of 1-[4-(4~ﬂuorophenoxy)phcnyl]ethanone.

-

15

Example 22
4-[4-(2,4—Dg‘ﬂuorophenoxy)pheny[]-z-methyl—IH—imidazoIe

A solution of acetamidine hydrochloride (120 mg, 1.71 mmol) in DMF was
25

treated with 2 mL (2.0 mmol) of a 1M solution of potassium fert-butoxide in THF.
The resulting mixture was heated at 95 °C for thour. Solid 2-bromo-1-[4-(4-
fluorophenoxy)-3-ﬂuorophcnyl]e&zanone (prepared as described for 2-bromo-1-[4-(4-

ﬂuorophenoxy)phenyl]cthanone; 345 mg, 1.00 mmol) was added and the reaction was
surred at 95 °C overnight.

30 between water and EtOAc. The separated aqueous layer was extracted once with

Once at room temperature, the mixture was partitioned



mg, 2.20 nmmol) in ethylene glycol was heated at reflux for 48 hours. 7 Q8P 2003
at room tenperature, the rﬁctlon was added an aqueouga2N NaCH sol uti on.

The resulting precipitate s isolated by filtration agyl was carried on

wi t hout f s i fication. A solution of the i m dazol‘i ne (0.53 g, 2.0
mol) in 20 of toluene was treated with 10% Pd/ C (0.53 BCTASW/G4t ed at
reflux for 40 hours. The reaction was pggjitioned between 100 m, of EtQAc
and 200 nL of an aqueous 2N NaOH sol ution. The separated organic |ayer was
filtered through a bed of Celite and evaporated to gi ve a 25 solid. A

sol ution of Btﬁekcfarelethquelddrbryggy;a\@@g WérE er and evaporated
to gi ve the{J’%drochl oride salt, 86-91 iﬁa@ﬂ% g@a reg @lhg)a@br s,

2y St R ngn?m)Cm“‘“@hg“’é‘“@ﬁp‘“?%@gé‘p%oo{%“ %xis 36 a8 gt e
PCTI USOQY 075544&%15 B Snﬁ‘f’e?%gzﬁrﬂgﬂ G4 M%%@Aehdﬁymmmcl J:H 7 53 (dg,

benzi m dazoli#, A#WKDUIG 0 acid 190 88
nrnol) _and 5 phenyl enedplq%mér?gd(?lyg'of %%ﬁ%&»w 72@3@ Bf(m, 5H) 2.47

pol yphgsphof%c?ﬂm d was heated at 150 C overnight. Once at room
tenperature, the reaction was diluted with water. The resulting solid was
washed with water, dried and chronat ographed (gradient-froa 812 to 7/3

hexane/ Et OAc) af f or di ng 104 ny (SQ%E tne benzi m dazole as a solid, np
243-245 C. Rf 0.40 7/ 3 hexane/ Et OAc. O d6): 8 12.8 (s, IH), 8.16

(d, J=8-4 Hz, N 4-Diako, . I 4 (, Hz, 2H),
7.20-7.16 (m Ayeshn (3&?’%‘?’&’%&?’9‘;}%@’51&%@!% rboxamide

(4- (4- Fl uorophenoxy) pherryl f-1Him dazol e- 4- carboxanm de To a .sol uti on of
0.56 g,(6.83 mml of _.sqdi um acetate in 10 nL of water was added 1.29 g

(4.78 mol) of 121-di Br¥sne4ds d214rd-ﬂumphanmopnenﬂ: p2-mhem gi-lﬁng sol uti on

was vr med fiaida3Btell AUGALRof N80 9G4S A-daioraphenoryypheny 1 Himidacols.

I-[4-(2,4-d1ﬂuorophenoxy)phenyl]cthanone and 35
mL of formamide as described above), solid KOH (2.57 g) and Mel (1 mL) was
heated at reflux overnight. Aﬂer filtration,

(prepared from 4.14 g of 2-bromo-

the reaction was concentrated to dryness
and the residue was purified by flash chromatography, affording 4-[4-(2,4-
difluorophenoxy)phenyl]- -1-methyl-1H-imidazole as a solid. A solution of 4-
(dimethylamino)pyridine (1.34 g, 10.9 mmol) in 30 mL of dry DMF at —10 °C was
added cyanogen bromide (5.0 M solution i in MeCN; 2.1 mL, 10.5 mmol), giving a

pale yellow precipitate.  Solid 4-[4~(2,#dlﬂuorophenoxy)phenyl]-1-methyl-1H-
imidazole (1.39 g,

15

4.86 mmol) was added and the reaction was heated at 60 °C
ovemnight. The reaction was allowed to cool to room temperature and added to water
and EtOAc. The separated aqueous layer was extracted twice with EtOAc and the
pooled organic layers were washed with water (3 x), dried (Na,S0,), fiitered and
concentrated. The oily residue was purified by flash chromatography (gradient from
855 to 113 hexane/EtOAc) affording 713 mg of 2-cyano-4-[4-(2,4-

difluorophenoxy)phenyl]- -1-methyl-1H-imidazole as a solid, mp 109-110 °C (Rf 0.42,
7/3 hexane/EtOAc) along with 122

25

mg of 4-cyano-4-[4-(2,4-
dlﬂuorOphenoxy)phenyl] -1-methyl-1H-imidazole, mp 169-170 °C (Rf 032, 7/3
hexane/EtOAc). 'H NMR (2-cyano; CDCL): & 7.65 (d, 2H, J = 9.0 Hz), 7.16 (s, 1H)

30 7.06 (A4, 1H, 7 = 9.3, 5.4 Hz), 6.93 (d, 2H, J = 8.7 Hz), 6.98-6.80 (m, 2H), 3.65 (s,




of 4-(fluorophenoxy)benzal dehyde (789 ng, 3.65 rrrml) in MeOH was adzzdS

foll owed by 10 niL of concentrated aqueous NH4 o olution. Additio ﬁ‘%@q
was added until a hon@nous solution forned. Aft&g¥ stirring at room
terrperaturv@0 @ ﬁn ght, the reaction was dil uted with water. The
precipitate P ormed was collected, washed with water X&I/EHP/BW44 Col umm
chr omat ogr aphy (gradi ent from8/2 to 2/g hexane/ Et OAc) afforded 0.6 g of a
solid. A mxture of 0.5 g of the solid and 80 25 niL of a concentrated
aqueous NHACH solution was diluted with MeOH until a solution forned. The
reaction wasH)e& §MRY42c ] 5/d 0. room

t enperat ure, Ht)he m xt ure %g ggdéglg?oéga(dm%ltlé{/@?ﬁgf\r#%&rgﬁ 'I;ﬂgg ﬁiﬁu@ﬁus
laver was edth &<t Ha). G- 9 (d=RBAE =8icHD)h 2 0068 Me ) 330ics. Jpyers were washed
with water, dried (Na2SO4), filtered and concentrated to ‘dryness. Columm
chr omat ography 30 (1:1 hexane/ Et OAc) gave 2-[4-(4-fluorophenoxy)phenyl]-1

Himd | e- 4- t 57 / USCar 07944 65

2 sol i §ZO H va(l:?a( nﬁdlo‘fj' @&Iﬂﬂéﬁpﬁg‘g"%‘y@pheﬁﬁﬁ : %233‘}(3 mﬂa@;&-? 95 (das
2H, J 8. 7 carboxanyide” RAtde of 2-cPard-444-(2 4-

7.08 (d, ZH&HSJ = 8. 1 ({}H@MTO a_sol gtlon o 2?%§$lcfrtgﬂaen%'i’y pﬂer@f%—t'&ﬂéﬂidded

1 g of KOH ’é’&‘ld%?iel e 527 wamel), Qih!:lenecﬁamineotoa 30% a8, ki

8, p
I f h dd d
o) 2o SRR RO b G0 B BE e o et s b

in vacuo. Therefhsd m:ezmuﬁsubmmg as UebdrfRf d&d&%g%gﬁﬁnyggloo% & he)

affording the title compound as a white soll ypmatograp

McOH/ Et OAC) (erpdigriromntii0p Et@Ae x 5% Mwna«:ton@ gabe 43 n(%)af fhe tﬂti?% uog?pé)%%dl(_g)

§H15J 7_10 ( Qn‘? k‘g%“"z’fzg‘;’(‘%l’&%%ﬁﬂ vt M @3 %Mm, BH),4.384d, 2H, J

| uor ophenoxs)bheny, 7. 1@.)6rggodn§ SENCAd S- (But oxycar bonyl ) - 1- (tart
but oxycar bonyl.) - 2-pyrrol i done. ) ﬂg? gﬁzé@ ﬁ%) but yl

2-pyrrolidone-5-carboxylate (Al drlch 7.41 g, 40 mmol) in dry CH2Cl12 (150
m.) was added di-tert-butyl di carbonate (13.5 g. 61.5 mml) and Et 3N
Example 24

2-[4-(4-Fluorophenoxy)phenyl]-1H-imidazole

15 ' |

A mixture of 4-(4-fluoropheiioxy)benzonitrite (720 mg, 3.38 mmol),
ethylenediamine (0.3 mL, 4.4 mmol) and p-toluenesulfonic acid monohydrate (420
mg, 2.20 mmol) in ethylene glycol was heated at reflux for 48 hours. Once at room
temperature, the reaction was added an aqueous 2N NaOH solution. The resulting
Precipitate was isolated by filtration and was carried on without further purification.
A solution of the imidazoline (0.53 g, 2.0 mmol) in 20 mL of toluene was treated with
10% Pd/C (0.53 g) and heated at reflux for 40 hours. The reaction was partitioned
between 100 mL of EtOAc and 200 mL of an aqueous 2N NaOH solution. The
separated organic layer was filtered through a bed of Celite and e\taporated to give a
solid. A solution of the free base in MeOH was treated with HCl/ether and evaporated
to give the hydrochloride salt, mp 86-91 °C. 'H NMR (DMSO-d,): & 14.8 (br s, 2H),

8.11 (d, 2H, 1 =8.7 Hz), 7.76 (5, 2H), 7.31 (t, 2H, ] = 8.9 Hz), 7.22-7.19 (m; 2H), 7.19
(d. 2H, J = 9.0 Hz).
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(12 mL). After stirring at roomtenperature for 3 days, the reactio )

concentrated to dryness. Tfgyresulting residue was chreggat ographi ezév?ﬁ] 2003
(hexane-Et OAc, 1:1) or tng 98 g (8670) of
5- (but oxycwbaws?s)7- 1- (t ert - but oxycar bonyl ) - 2- pyrrol i done as_a yel | owi sh

oil. "HNWR(CDCI3): S 4.63 (dd, IH J =9 Hz, 3 Hz), 4.19 (PCTAIH00/97944 7

Hz), 2.72-2.27 (m 2H), 2.10-2.00 (m 2H4-1.69-1.62 (m 2H). 1.52 (s, 9H,
1.48-1.37 On., 2H), 0.96 (t, 3H J = 7.5 Hz). 25 b) 4-Fl uorodi phenyl

ether. A mxture of 4-fluorophenol (5.6 g, 50 nmol), potassium

tert-butoxide (5.6 g, 50 mmol), bI‘Oij@Qﬂgﬂ%Ezé?.85 g, 50 mmol) and copper
powder (2 g) in DVMBO (20 nL) was refluxed for 18 hours. allowed to cool to
roomtenperature, dil ut @4 tiiuaophendxiihemyl]. 1 Rbdnli iliglofg. The filtrate |
was evaporated and the residue was chromatographed exane) to give 6.0 g .
(63.8% of 30 the ether as a colorless oil. "HNW (CDC13): S 7.25 (dt, 2H

J =8 Hz, 2.5 Hz)A nlixtidre = Hz,.2.5 Hz 7.06-6.98 (m 6H). 2
4 SEP 2003 -. WO 2)0/ 57877 g%%é%%ﬂ%&%@& aﬁ‘ﬁsﬁiﬂ%m,- Bl%om&bbhag)yl
et her. °To aPRenvlencdinmine 4133 mgy 2l pingsly in 25817 f)@:hg 32 ) and a
crystal of jgqiop £32 .&_ﬁo BL) cooled in an ice-water fz%@ﬁm wab bedted atdded
broni ne (2 mS_S) ATCERERY | Pte,at wom teomeraturee thd mﬁé@%%ﬁﬂéﬁ%tﬁwﬁm&
phrred 5

. N

reaction m&@mﬁﬁ{gr ; ' 0..and. t he.resi due was chromat og.ra
ive 7 § %&g%ﬁ%ﬁ Wéﬁa‘g“%@%‘i@rmmgmphcd (LraBidRt SHGL3) © -

(hexane) "to_gi
S 7. 46- 7.4&lg(ton713md)canaﬁm@.m,m lwmg‘?g%ﬁg%ﬁﬁ%ﬁ? .2;3_ . d) Butyl

5-[ 4- (4-f1 ugr.ophe phenyl | - 5- ket 0- 2- Bot- leras a sebid.ut i on
of 4-bromﬁp%ﬁ%éﬁp?&%‘}féthnmqmm.gammm b5 1980 V1 EhHE 160
m) was ad d“?)" & 'sd(f%’@j ‘1%

_ _d@g_}%_gyﬁ%a}fﬂjg(@ (ﬁp F_@O g IFTD| iﬂgnd a snmal | "piece of” 12 he

m xture was refluxe P18 EBJH TAY @ 1 420 dt,d58l4eHz, THy, 7.2047 16 @hase
was transfﬁrl}.-e’fdlf&/\(dt,lfF&ttsHm;jmge into a solution.of

5- (but oxycar bonyl )-1-(tert- butoxycarbonyl)-2-pyrrolidone (3.9 g, 13.7
mml) in dry THE (80 nL) cooled below 0 C. The reaction m xture was
sti'rred at roomtenperature for 5 hgurs then at reflux. 15 Once at room
tenperature, the reaction mxture V\Eé(atmpkéﬂ with 10 nL of 50% AcOH and

MeOH (10 nl), stirr 30 m nutes and evaporated. The resi due was
( ) , f—ﬂf-(J—%uoropﬂnmy)phenyl]—IH—inEidazoIe#—carbaxamide
15 - : N -

To a solution of 0.56 g(6.83 mxﬁél) of sodium acetate in 10 mL of water was

added 129 g (4.78 mmol) of 1,1-dibromo-3,3,3-trifluoroacetone. The resulting

solution was warmed for 30 minutes and then cooled in an ice/water bath. A solution
of 4—(ﬂuorophenoxy)benzaldehyde (789 mg, 3.65 mmol) m MéOH was added
followed by 10 mL of a concentrated aqueous NH,OH solution. Additional MeOH

was added until a homogenous solution formed. After stirring at room temperature

overnight, the reaction was diluted with water. The precipitate that formed was

collected, washed with water and dried. Column chromatography (gradient from 8/2
to 2/3 hexane/EtOAc) afforded 0.6 gofasolid. A mixture of0.5 g of the solid and 80
mL of a concentrated équeous_NI—LOH solution was diluted with MeOH until a
solution formed. The reaction was heated in a sealed tube for 1.5 days. After cooling
to room temperature, the mixture was added to a water/EtOAc mixture. The agueous

25

layer was extracted with EtOAc and the combined organic layers were washed with

water, dried (Na,S0,), filtered and concentrated to dryness. Column chromatography

30 :
(1:1 hexane/EtOAc) gave 2-[4-(4—ﬂuorophenoxy)phenyl]-1H-imidazole-4—carbonitrile




dissolved in EtOAc (300 nL), washed with brine (2x50 nlL), evaporated,

chromat ogr aphed (hexar®yEt OAc, 7:3) affording 2. 4% (399 of the d
ester as a colorless™ofl. 'H NVR(CDC13): S 7.95 (+d, 2H, 'J = 8 Hz),

7.11- 6. 85-WM008F477 4. 95 4.90 (m 1H), 4.20 (t, 2H J = m%oo%ésp%
(m 2H), 2.35-2.00 (m 211), 1.73-1.64 (m 3H. 1.51 (s 9

(m 2H), 0.95 (t, 3H, J = 7.5 Hz). e) Buftdyl 5- f

4- (4-fl uorophenoxy) phenylj-p' - pyrroline 2-carboxylate. To a cool ed

(i ce-water baagéwgo Jution of butyl 5-[4-(4-fluorophenoxy)phenyl]-5-keto 25

2- Boc- ami nof@ atI‘ENMR@Q’IS@d%Sr}ﬁtW)(brm 1)y 8Q3XE) PHY,1Roxtd, 2wRg -aglded
trifluoroac C g cold for 2 hours, the reaction
was dil ut edﬁzl) %%?gl-&%l&mﬁz%g&ﬁrjfs Eﬁheﬁgl-igtllgﬁ <bp ﬁ?ﬁ)or‘roﬁ/a(d shed. WHeh a
saturat ed adoecsbutioNIHBnifatw & l filtered and
evaporat ed to gl ve1 1 69 84 %@%%ﬁg&gegé g(pyr '%?3 g rﬁfﬁ’gi"‘iaéﬁﬁn sh

ZI 135 50 ( ANl Ha?; fdl;mm) m%erzg&?ﬁ et (m H§’ 3 E‘g'%" %00
(m 2H§ %"%‘%K"’? "‘5‘?@&“ w %‘%%6 FriOTEAjC layega’aétdnﬁﬂl-ﬂ\la;SQ)Jﬁﬁelﬂa) 2

4 SEP ZOOSndUEA &l 7

5-[4-(4-fl uorophggox?) %h‘gaﬁgf@] T rro| e-l‘g-ca?ﬁ%g%ﬂB‘éh%“hﬁ*ﬂ%PMhMOO%

pyrrol i ne eEt@Ac) rfippdipg me7mthrmbmpaﬁm 2 3a dinHieO 581 (mgrgi 934 fs% |
stifre

benzoqui nong, |

in dry CH Cl 2 was
at room terrp%?éc}‘g#w@aﬂ §%§2499 (bmﬂl'f)o&ﬂsc(bmslmequ,m J=
filtration, 9@t heofd ihe %bli/t@ ess, _The residue was
chr omat ogr a&ged )Sheggeﬂ-% 7(3%3 iWW§@%%4U& @?54%'760 (7.3 e
ester as a I2Hd J =%7 HaR- 134C. ' H NVR(CDCI 3): S 9..34 (bs, IH), 7.55 (dd,
2H, J = 2 Hz) 7.11-6.96 (m 6H), 6.50-6.49 (m 1H), 4.31 (t, 2H, J
= 7 Hz), 1 80 1.71 (m 2H), 1.55-1.42 (m 2H), 1.00 (t, 3H, J = 7.5 Hz). 9)
5-[ 4- (4- Fl uor ophenoxy) phenyl ] - pyrro -2 cil’e%%xyl ic acid. To a solution of
the pyrrole ester (90% 2.55 mmo (60 nmL) was added a 2N
aqueous NaOH sol ution [fE( ﬂ"”’ﬂﬂtmompﬁwlﬂpymyeﬂ-mwa&amderefI uxed for
1.5 hours. Onee at roomtenperature, the reaction was acidified to pH 4
wi th an aqueous IN HO solution. The resulting precipitate was coll ected

e i T oo ST SfERL B,
Xylate (Aldrich; 7.41 g, 40 mmol) in dry
CH,C, (150 mL) was added di-fert-butyl dicarbonate (13.5 g. 61.5 mmol) and Et;N
(12 mL). After stirring at room temperature for 3 days, the reaction was concentrated
to dryness. The resulting residue was chromatographied (hexane-EtOAc, 1:1)
! affording 9.8 g (86%) of 5-(butoxycarbonyl)-1 ~(tert-butoxycarbonyl)-2-pyrrolidone as
a vellowish oil. 'H NMR(CDC]Q: 54.63 (dd, 1H, J=9 Hz, 3 Hz), 4.19 (, 2H, J = 7
Hz), 2.72-2.27 (m, 2H), 2.10-2.00 (m, 2H), 1.69-1.62 (m, 2H), 1.52 (s, 9H), 1.48-1.37
(m, 2H), 0.96 (t, 3H, I = 7.5 Hz).

~n

25 b)  4-Fluorodiphenyl ether. A mixture of 4-fluorophenol (5.6 g, 50
mmol), potassium fert-butoxide (5.6 g, 50 mmol), bromobenzene (7.85 g, 50 mmol)
and copper powder (2 g) in DMSO (20 mL) was refluxed for 18 hours, allowed to
cool to room temperature, diluted with EtOAc (150 mL), and filtered. The filtrate was
evaporated and the residue was chromatographed (hexane) to give 6.0 g (63.8%) of

the ether as a colorless oil. ‘H NMR (CDC,): 8 7.25 (dt, 2H, J = 8 Hz, 2.5 Hz), 7.11
(dt. 1H, J = 8 Hz, 2.5 Hz), 7.06-6.98 (m, 6H).
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(DMSO-c16): 8 7.86 (d, 2H, J =9 Hz), 7:29-7.23 (m 2H), 7.14-7.09 Elm

21T), 7.00 (d, 2H, J =9 HJ} 6.84 (d, IH J = 3.6 Hz)™6.58 (d, 1@4 SER-203
3.6 Hz). h) 5-[4-0-Fluorophenoxy)phenylj-pyrrol e-2-carboxanm de. To a 2r
sol ution of WOHW/53877d (356 ng, 1.2 mmol) in DVF (10 nL) was aﬂéﬁ%ﬂﬂé#

car bonyl dii m dazole (CDI, 406 ng, 2.5 mmoL). The sol ution was a 4
reflux for 1 hour, followed by the additi®®n of solid NH4OAc (1.2 g, 15.6
nmolL). After an additional 16 hours at reflux, the reaction m xture was
allowed to cool to hoom, enperature, diluted with EtOAc (100 nlL), washed
with brine, evapora‘i)ed, NP8 -Byoradiphpmyl nﬂer.cmowﬁdlﬁﬁléxﬁahﬁ-@luﬁ%di%%gl
hexane/ Et OAC)eth& @0/ 9 t .ai i as an off-white p r,
np 218-220 C. 'Hl%wlig’(ﬂﬁzf/g’éﬁ%%s{"?dlg%i’%F%QngP &2%1%9 mly) @mled g, andbe-whter WAHZ)
7.52 (bs, 2HWwas7slawly add@Hbrohige @2 Ha)), A 704 (m. 2 6.97 (d, 2H, J =
9 Hz), 6.83 (‘8\% | H J =4 Hz, ngz)), 6&%8#“&% a‘lmﬁ,mlb_é)“i?e&ﬂtll{f.f(OLIQ haays 2
4 SEP 2003 - 5BFUCrs Maspeonceritited 719 4¥acu6 Sarkdx 2 lreside Vedshtromalcliedhied

N] uoroplsrenom},giﬂeyﬁy%{‘%y-f ?#@,7 fg}r b(z@ll ate A m xture of phie

5- [ 4- (4-f | uorophenoxy phengl [35? ST g Aeagriase oilei 'H NMR(CICIgE 5 146

nol ) and SOGI42 (i, 2H), MEs6.97 (il 46 ,%,%g_gggg&lefﬁerature for 1 h and the
resulting solution was evaporated ?o ryness? 1[ie resi due was cooled in an

ice-water bath, and a 2M solution of NH3 in McCOH (5 nlL) was' added slowy.
The reaction was c@ti rrﬁd flor 2 hogTr@ and then evaporated to dryness. The
resi due was taken Up i nP8%¥ cHCL3, ~(&flgerophenoxy)phenpli-5H@p 2L BHEmiasd
the residue peatalvaddTe @ sBRIED [ ne/ Et OAc) to give 200 ng (64%
of the get hy:d ester&s&)l i ght H%IZ‘I%\?V&ggQT 0T &quthsr é_-ss‘g;llml\ﬂh(idlﬂm):
8 9.23+Pbs, dpy THF vdsladded-Mg: tiéfal (500-mdl - H) .51-6.49 (m
1 3,90 (s, %"% a6 29 5 ( ﬂé@.@ﬁlm&%néasmaﬁpleceofdig.
[ 4- (4- Fl uor ophén Wﬁ%?ﬂ%ﬂé@m@hmedeo@oled. The liquid phase was.
4- (4-F uoroph@ﬁ%we%caacgygingé égl ution of 4-(4-
f I uor ophenox )benzalbdehyde (TIMEE 30 orslution pofi i-thatqxaBarrnylpas(rers-
treated w t hbutoxlycatbpoylyspymolidene 319 3N s : I The resulting
Xt ure vas 5t r-ﬁ{j ol - 9?3" 2 ?nﬁrﬁoglrgdryGngglgL) coo?edbelow

. ¢ reaction mixture was stirred at room temperature for 5 hours then at reflux.

15 Once at room temperature, the reaction mixture was treated with 10 mL of 50%

AcOH and MeOH (10 mL), stirred for 30 minutes and evaporated. The residue was

dissolved in EtOAc (300 mL), washed with brine (2x50 mL), evaporated, and
chromatographed (hexane-EtOAc, 7:3) affording 2.4 g (39%) of the desired ester as a
colorless oil. '"H NMR(CDCL,): 5 7.95 (d, 2H, J =8 Hz), 7.11-6.85 (m, 6H), 4.95-4.90
(m, 1H), 420 (t,2H,J =7 Hz), 3.21-2.94 (m, 2H), 2.35-2.00 (m, 2H), 1.73-1.64 (m,
3H). 1.51 (s, 9H), 1.48-1.36 (m, 2H), 0.95 (t, 3H, I = 7.5 Hz).

"0

e) Butyl 5-[4-(4-ﬂuorpphenoxy)phenyl]-p'—pyrroline-z-carboxylate.

To a cooled (ice-water bath) solution of buty] 5-[4-(4-ﬂuorophcnoxy)phcnyl]-S-keto-

2-Boc-aminopentanoate (2.4 g 5.36 mmol) in dry CH,CL, (12 mL) was added

trifluoroacetic acid (5 mL). Afier stirring cold for 2 hours, the reaction was diluted

with CH,Cl, (200 mL). The CH,CI, solution was washed with a saturated aqueous

NaHCO, solution, brine, dried (Na,S

25

O,), filtered and evaporated to give 1.69 g (84 %)
of the desired pyrroline as a yellowish oil. 'H NMR(CDCL): 8 7.87 (d, 2H, J = 9 Hz)

30 7.12-6.80 (m, 5H), 4.95-4.90 (m, 1H), 420 (t,2H,) =7 Hz), 3.21-2.94 (m, 2H), 2.35-
2.00 (m, 2H), 1.73-1.64 (m, 3H), 1.48-1.36 (m, 2H), 0.96 (t, 3H, = 7.5 Hz).




o

roomtenperature for 16 hours. The m xture was then partitioned be;qmﬁgg Zd[h
aqueous 2N HCl sol utidn and a hexane/ et hyl acetzf_t'ﬁ solution. The 7

| ayer was extracted two nore times with hexanel/ etAyl acetate. The conbi ned
organi c | Waems?sere filtered through a bed of Celite. Theyfd S
washed wi th an aqueous 2N HClI solution, _dried over sodi umPéJtlJ‘HSg?&e’,sta
filtered, and evaporated under reduced'@?essure to give 790 25 ng (67% of
the desired product as a white solid. "H NVR (DMSO-dj: 12.80 (bs, IH).

7.94 (d, J = 8.1nHe, .30,.(t, J =8.7 He, 2H), 7.21-7.17 (m 2H), 7.01
(di J _?_.4 ol-ilz %‘?_DB Qf%l;%i[ éfiﬁ‘i?@?ﬁﬁ?@ﬁ&?}?ﬁbﬂﬂrqulen;%ebbfﬁaféﬁt 'héA(O 2
ester. 0 amunog e &k (0] - uor, en enzol ¢ acl .
g, 3.4 mmol), Ll-u,soeri rzgun‘;{'fgipys% ’ﬁy-'&; g’é‘?ﬁlgPpﬁ&??ﬁ]cgéorg-,s,@dipymlﬂ_ and a
1- hydr oxyb&RFSQuIneng| ikl g, .06 mfmad) ind 7877 -69
dewoéyoz Wi ml%} in DIVFi 20 ré‘?l’)‘“mrﬁcf’??ézﬁ@ ﬁpérr“ewgh‘%o{%’r”ﬁﬂcﬁ‘i’?f@“(sz
m., 7.4 mm%‘ and 'L [T anislidyhas syl ras pempvet ey ﬁmatiamb@m&a@tﬁéatg

to

hydr o8hl or de ev&pofated to arﬂlem'r?ﬁan(&v%?%i%“tﬂ%na sol ution was al | owe

warmto r og.m ;ﬁ)gper (a%g)e over ni gh (hexangeR1Os, weldno vat er
d ethyl &8vé& dang | t Wi ' hyl
and et hy afithe pysroleayef as\@ Sol ALz fh 42 %W&@éﬁéf ¥ (3

t at ¥ i hyl tate | h
B e ea o Beo D K ek BHL 1P s S 1 s GrnEm gisulerasr
@haSHY, 615016149 d@g”ﬁ-@d
78751 (d,

ressure t93igi t [ | u S il. "HN DVEO-
5) = 7.5 Hz, 1%’\2?{7.1827 Ggglglggrgﬁ)grﬁﬂ]?gﬁa%}l) lJO(L(t;(B?tIﬂ,er.szn&),
7.18-7.13 (m 2H), 7.04 (d, J = 9.0 Hz 2H), 5.06 (t, J = 6.3 Hz, 1H), 4.53
(q, J = 7.8 Hz, 1H), 3.79 (t, J = 5.4 Hz, 2H), J 3.71 (s, 3H. c) Methyl
4,50 hyd;gg- Eﬁ cjm §4' frld‘ m&sﬁpgnephexlhgi}efgﬂm.acsasﬁngle.sita; T?? B
sol uti on i - e -L-serine ne ester assune
to be 37 m"(r)tl)l frgmﬁlf p?“g%@%’[@é%&%gﬁymgh@Mq%éﬁqmry)mdded(amns g,
15 6. 8 mmuiquedus NaOFDsoltion | sopropyl ethyl am ne (1.2
m, 6.8 q)IIF_) and car bon tgtsg ac @(ﬂtp%\gé?gﬂgggﬁgwg’ % ?é’;ﬁﬁl’héhﬂ%l Ei ng
soluti on wal®® ¥IPpmdgmperature ithe esaptiorewas seidified ﬂﬁpﬂqui'ﬁh\ﬁfﬂﬁﬁhf'gbglﬁﬁk; si's

.2 ol ),

i ndi cat ed JonaesP! action. . Triphenyl phosphine (1.9 g,
o sospr opylo_et ﬁiﬁ’ zfrlng ﬁeeshﬁ.fg,zprﬁflplt@ge Q‘Pas coﬁected by filtration, washed with H,0 and
1 dried to give 700 mg (92%) of the acid as a grey solid, mp.154-155°C. 'H NMR
(DMSO-dy): & 7.86 (d, 2H, J=9 Hz), 7.29-7.23 (m, 2H), 7.14-7.09 (m, 2H), 7.00 (4,
2H,J=9Hz),6.84 (d, 1H, I =36 Hz), 6.58 (d, 1H, J = 3.6 Hz).

h) 5-[4-(4-Fluorophenoxy)phenyl]—pyrrole-2-carboxamide. To a

27 solution of the acid (356 mg, 1.2 mmol) in DMF (10 mL) was added 1,1°-

carbonyldiimidazole (CDI, 406 mg, 2.5 mmoL). The solution was heated at reflux for

I hour, followed by the addition of solid NH,OAc (1.2 g, 15.6 mmoL). Afier an

additional 16 hours at reflux, the reaction mixture was allowed to cool to room

temperature, diluted with EtOAc (100 mL), washed with brine, evaporated, and the

residue was chromatographed (11 hexane/EtOAc) to give 180 mg (51%) of the amide
as an off-white powder, mp 218-220 °C. 'H NMR (DMSO0-d,): & 11.59 (s, 1H), 7.82
(d, 2H, J =9 Hz), 7.52 (bs, 2H), 7.25 (1, 2H, J = 9 Hz), 7.10-7.04 (m, 2H), 6.97 (d, 2H,
J=9Hz),6.83 (dd, 1H, T =4 Hz, 1 Hz), 6.50 (dd, 1H, J=4 Hz, 1.2 Hz).

25



mol ) and carbon tetrachloride (0.66 nL, 6.8 mmol) was added to the 4 2003
reaction. The solution was §tirred at room tenperaturg~for 16 hour; Fﬁ)
concentrated to dryness. Thé resulting solid was purifi%*d by col um

chr omat ogr &M90/smT7or di ng 910 ng (89% of the desired produgiy @Wi
(DVMBO-d6): 7.88 (d, J = 8.7 Hz, 2H), 7.29 (t, J=9.3 Hz. 2H P 9*%P47 (m
2H), 7.03 (d, J=8.7 Hz, 21D, 4.95 (dd, }68-8.1 Hz, 1H), 4.64- 4.25 (m 2H),
3.71 (s, 3H). 25 d) Methyl :
2-[4- (4-fl uorophenoxy) pheny] ] oxazol e-4-carboYylate. A mxture of nethyl

4, 5-di hydr o- 2-[ 4- (4-f | uor ophenoxy) ph&Xample28| e- 4- car boxyl ate (0-91 g,
2.88 mmol ), manganese dhgé}}gg_[(ré 2 9, 85% 21.5 mmol) and 4A nol ecul ar
sieves (1.2 g) in benzeff€e¥30" &ﬂ\’ﬁ’é’oﬂféﬁ’mﬁx’eﬂelﬁ)d]p}@rdfmzr-&zrb&wmditional
1.2 g (11.7 30 mmol ) of manganese di oxi de was added and the reaction was
heated at refl ux Lce)r an additional 2 hours. After the m xture was cool ed
to room t enper at uhe mingire of iapl-@-Auctbhed . 877 70 .. . _
PCT/ USOB/ 07944 qged Lo the mixture Phedbtiphenl]- Gl Pexylicnaddgf300 bed
of Celite. THE: ' {yRAlangROCx (3 adovestsiined atirbbmdiepkpepsarehang apdi:he

conbi ned di cfgsgmggéﬁ?iggvbag&% Oé_%t\é%re dried _gver sodiumsulfate, filtered, ‘

and evaporat ed un uce Po.drygessyThs residup wad wooledsin anlicayater
yel | ow sol i dbath)-anidMR2 MGG of NH,8n MeOl1 Iy ml%'wggs':ﬁjded‘Jslc?w@'_ iy 2H),

7.11-7.02 (m..6 3.98 (s, 3H). e) reaction was |
2-[ 4( 4- FI uor%&ﬁ%ﬁ PRk yarK- them zuapntated: td dryaivhe] eThel hidileldgs tﬂ&ghﬁi i@ﬁt er
prepared abog ﬁzedéﬁgj's"?% in McOH and an aqueous ammoni um hydr oXxi de
sol utioqn_ (10 c‘)ﬁ?vvas added. RPES cxtRarated, gnd the residue ovgsachnomatogfaphed €x/er al
hours, 1«0LC ansdayus/EsOABPYE 'Jen:gmmﬁg Lon.. An additioenal 10 nL of an
aqueous anmoni um h gr)3>|<i e sol utlgqqsoﬁ?gh%é%th ﬂg?%és §O‘F§1‘i3&u°Wa§°hd,
stirred at r’BBW@%&:d&MMRf(@DGIQ:&&mS(bS,T %@g&’%wgt Ny 11-6.96
partitioned ':?é@eansﬁv%’tg anﬂ_ygéhél acetate. The aqueous | ayer”was
extracted 2 trmes Wt - 4 P88 3Whe conbined ethyl acetate |ayers
were dried over sodiumsulfate, filtered, and evaporated under 15 reduced
pressure to give the crude product. Purification by colum chromatography

gave 227 ny (26% of the title conpOpRAnfgIfoyhite solid, np 164C. "H NWR
15 2-[4-(4-Fluorophenoxy)phen yljoxazole-4-carboxamide
a) 4-(4-Fluorophenoxy)benzoic acid. A solution of 4-(4-
fluorophenoxy)benzaldehyde (1.1 g, 5.1 mmol) in pyridine (25 mL) was treated with
solid potassium permanganate (1.0 g, 6.3 mmol). The resulting mixture was stirred at
"9 room temperature for 16 hours. The mixture was then partitioned between an aqueous
2N HCl solution and a hexane/ethyl acetate solution. The aqueous layer was extracted
two more times with hexane/ethyl acetate. The combined organic layers were filtered
through a bed of Celite. The filtrate was washed with an aqueous 2N HCI solution,
dried over sodium sulfate, filtered, and evaporated under reduced pressure to give 790
mg (67%) of the desired product as a white solid. 'H NMR (DMSO-d):  12.80 (bs,

1H). 7.94 (d, J = 8.1 Hz, 2H), 7.30 (t, J = 8.7 Hz, 2H), 7.21.7.17 (m, 2H), 7.01 (d, J =
8.4 Hz, 2H).

25

b)  N-[4{(4-Fluorophenoxy)benzoyl}-L-serine methyl ester. To an ice
cold solution of 4-(4-fluorophenoy)benzoic acid (0.79 g, 3.4 mmol), L
ester hydrochloride (0.59 g, 3.7 mmol), and a [

-serine methyl

-hydroxybenzotriazole hydrate (0.57 g,




(CcbCc13): 8.27 (s, 1H), 8.02 (d, J = 9.0 Hz,.2H), 7.15-7.04 (m 6H), §'495?EP2[][]3
(bs, 11i), 5.61 (bs, /). Exanple 30 4 f4-(4-F gm}ophen(_)xy)

LN

3l uor ophenyl J-tt hi azol e’ 2- car boxam de a)
2- Br ono- | - O gbrdrgmgor ophegoay) - 3- f | uor ophenyl ] - et hanone. A sol uti on of
1-[ 4- (4-f 1 uor ophenoxy) - 3-f | uor ophenyl | - et hanone (2.68 g, 10PETH$EN0794%
Prepared as described for 1-[4-(4-fluoroghenoxy)phenyll e one) in nethanol
cont ai ni ng an aqueous 48% HBr solution (4 drops) was treated with a.
solution of rrgrrrrlige_ Ogé m., 11.8 nmmol) in nethanol. After stirring at
room t enper at-¢rrempygin ?Ginkf owas addddn¥é-nsah Eﬂd}?hé{m rated in vacuo.
The residue VRS R {H tl%_g.ned b@é:}/\etﬁg wat er. aj;]ld ethyl a g’?ﬁ?é?'4fﬁg’°& ﬁ?‘f
acetate |ayer ‘was af PeggoRrorylat-cibylserbediimidechydrotbleridd (armd €VADGhaLAd
under r educeThereesising Qoluliof w4 r99, of the 2 4 SEP 2003 - WO
00/ 57877 -71_ PCT/ USOQ 07944 cragﬁéé‘f)g’o(%g‘d‘é.m'T?P'NW’(PGBMB)QVemem gidwasg = 1
J

th artiyi -
14 2.4 m\j&_w%ﬁ%noa: za)eén ;ra&étaﬁg lfe.lmyl okthte. 7TRE afubdus Bertihs oOired !
4- I[ 4- (411 uor dphe ﬁ‘é’)v- : t%mdzy‘bﬁwblred emalrz]mdemtéiaygrsﬂ%&%éﬁhﬁa %}*ﬁow%tﬁr
sol uti on conafnn gdd -1 - - = upr opnenox -o- uoro en et nanone
(1.30 g, 3. g;a\ra’rrglﬁ'?i g‘rﬁ égt y S'%lﬁdl%ég%ﬁ?cg an.%’GP‘gﬁ%teﬂi Bﬂdmb;luq%d przﬁshﬁ:nﬂi was ‘

refl uxed forgiustheaiesised Pioductak bhiofld 'HAYMER tidio et ween _water and
ethyl acet a;em 2’({1$_a§1 g_ii;gs | a g?(ﬁas extra?taeg E'\ﬂ‘)t(ie gﬁ?t@e& fyl- Hz, 1H),
acet at e/ hexdn&- \“The 3 i2K0d7.88 (fah=B.4 MzeRE) VR 8- 3 al, PMEr7. 698 YL o ¢
sulfate, filHgreq, 5.@@? qvgg%r%eﬁ_g\] Sgger reduced pressure”to grve tﬁé,
crude product. THi S TPeri ol JH803 &8 b 1-%%@%@%9 @1 Bp 5M HhoQH),
purifi®atiod.7t (4, 3WR (CDCI3): 7.80 (d, J = 11.7 Hz, 1H), 7.69 (s, |IHf.
7.66 (d, J = 7.2 Hz, 1H), 7.06-6.97 (m 5H), 4.51 (q, J = 6.9 Hz, 2H), 1.47

o (t, J = 6.9 Hz, 3H).. 15 <c¢) 4-[4-(4-Fluoraphenoxy)-341 -

uor ophenyl ] -t hi azgl e- 2¢car boxam de... A sol ution of crude et hyl '

?4%4m(_ )4-f I go;ggggﬁéxy)%\-dgﬁvrupr opf}%ﬂ%y}’_r ?gﬂrfézlﬁk?fl@r—ophfgbwm)hahﬂ]bﬂtﬁw dn0|t
ande e.UT o IHRRoAB N S8 ut i an .was stirred a

roomtenperature for several hoursf‘{_ﬁ%ﬁa1 ‘ETSF%E?’P&‘P{ Mpmethyl ester

assumed to be 37 mmol from the previous reaction) and triphenylphosphine (0.38 g,

i5 6.8 mmol) in acetonitrile (40 mL) was added diisopropylethyl amine (1.2 ml, 6.8

mmol) and carbon tetrachloride (0.66 mL, 6.8 mmol). The resulting solution was
stirred at room temperature for 48 hours when TLC analysis indicated incomplete

reaction. Triphenylphosphine (1.9 2, 7.2 mmol), diisopropylethyl amine (1.2 mL, 6.8

mmol) and carbon tetrachloride' (0.66 mL, 6.8 mmol) was added to the reaction. The
solution was stirred at room temperature for 16 hours and concentrated to dryness.
The resulting solid was purified by column chromatography affording 910 mg (89%)
of the desired product. 'H NMR (DMSO-dg):  7.88(d,J =8.7 Hz, 2H), 7.29 (1, J=9.3

Hz. 2H), 7.20-7.17 (m, 2H), 7.03 (d, =8.7 Hz, 2H), 4.95 (dd, J = 8.1 Hz, 1H), 4.64-
4.25 (m, 2H), 3.71 (s, 3H).

25
d) Methyl 2—[4-(4-ﬂuorophenoxy)phenyl]oxazole-4-carbokylate. A
mixture of methyl 4,5-dihydro—2-[4-(4-ﬂuorophenoxy)phenyl]oxazolc-4-carboxylatc
(0.91 g, 2.88 mmol), manganese dioxide (2.2 g, 85%, 21.5 mmol) and 4A molecular
steves (1.2 g) in benzene (30 mL) was refluxed for 3 hours. An additional 1.2 g (11.7
30 -

mmol) of manganese dioxide was added and the reaction was heated at reflux for an

additional 2 hours. After the mixture was cooled to room temperature, water was



| H), 7.60

25 (bs, 1 H. 2 4 SEP 2003 WD 00/ 57877 PCT/ US00/ 07944 -72_ Exanple 31 3 [4
(2, 4- D f1 uoragghe oty phiemy, JFHd-mpiie204sEfifis

under reduced pressure and the residue was partitioned between water an
ethyl acetate. The aqueous~hayer was extracted once wth ethyl acet dthe
The combined ethyl acetate FPayers were dried over sodiun sul fate,
filtered, - qupydsg4£d under reduced pressure, and purified by col um
chromat ography to give 765 ng (58% of the title conpound FCTASHBIOTEY
solid, np 183C. "H NWR (CDC13): 7.76 (dd,79d = 11.7, 2.1 Hz 1 H), 7.70 (s,

(d, J =8.7 Hz, 1 H), 7.18 (bs, | H), 7.08-7.00 (m SH), 5.66

The ability of 3%{‘1:5%'[2?"% di f | uor ophenoxy) pr{gﬁﬁ??ﬁ(%rpﬁ g’g?’é’?@gm-%m Blreseri de

to bl ock naxiei™

descri bed

-carboxarnide was admni s

procedure.
(the' dose

sh¥itk-dishleroat thoe znd alse éaaﬁ@)qewaﬁcrﬁ&foﬁ{emaﬂgq as
ek card 4- Oif | uor ophenoxy) phenyl]-1 H pyrazo 8- 2yers
re [fed_ SverSoldfund' sl <, ohiterBd - andd wporater tioder refinged fro@ute s

Bites therppodurd as @XighbydIR, Rt ggwmﬁ@;i}i} 82'2%(%}&@?6‘9@%1

ani

rovi d protection of 50%
fol | ow'ng c%rr-géj&i‘g)si'lﬁlﬁa@ﬂém 6H3398 @sBHY i n MES as described for 3-

[4- (2, 4-difl uorophenoxy)phenyl]-1 H pyrazol e-1-carboxamde: i 0 WO 00/ 57877

-73 Table 1. 2 -4 SEP 2003 PCT/ USQQ 07944 Anti convul sant Eval uation after

Oral Adnrinistrate)ol i 29444

15

25

30

-Fﬁlorophenoxy)phenyl}-oxazole-4-carboxamide. The crude
methyl ester prepared above was dissolved in MeOH and an aqueous ammonium

- hydroxide solution (10 L) was added. Afier stirring at room temperature for several

hours, TLC analysis showed incomplete reaction. An additional 10 mL of an aqueous
ammonium hydroxide solution was added, and the solution was stirred at room
temperature for 16 hours. The solution was then partitioned between water and ethy!
acetafte. The aqueous layer was extracted 2 times with ethy! acetate. The combined
ethyl acetate layers were driefl over sodium sulfate, filtered, and evaporated under
reduced pressure to give thg crude product. Purification by column chfdrhatdgfaphy
gave 227 mg (26%) of the title compound as a white solid, mp 164°C. 'H NMR

(CDCL): 8.27 (s, 1H), 8.02 (d, J = 9.0 Hz, 2H), 7.15-7.04 (m, 6H), 6.93 (bs, 1H)
5.61 (bs, 1H). |

Example 30
4-[4-(4-Fluarophenaxy)-3-ﬂuoroplzeny1]—tkiazole-z-carboxamide

a) 2-Bromo-l-[4-(4—ﬂuqrophenoxy)—3-ﬂuorophenyl]-ethanone. A
solution of 1-[4-(4-ﬂuorophenoxy)-3-ﬂuorophenyl]-ethanone (2.68 g,
prepared as described for 1-[4-(4-
containing an aqueous 48%

10.8 mmol,
ﬂuorophcnoxy)phenyl]-ethanone) in methanol

bromine (0.61 mL, 11.8 mmol) in methanol. Afier stirring at room temperature for

several hours, the solution was ¢vaporated in vacuo. The residue was partitioned

between water and ethyl acetate. The ethyl acetate layer was dried over sodium

sulfate, filtered and evaporated under reduced pressure to give 3.45 g (97%) of the

nti convul sant 5
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ound name 4-[4-(4-fluorophenoxy)phenyl]- | Himdazole

4-f | uorophenoxyy=g- f | uor ophenyi]-1Him ddaéﬂge 24 SEP 2003
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4-f 1 uorohenoxy) phenyl ] pyrro | e-2-¢€arboxyl ate

- (4-fl uorOhenoxy) phenyl ] - pyrrol e- 2- car boxam de 3-

4-fl uorophenoxy) phenyl -1 H pyrazol e- |-carrboxami de

3 [ 21- g 21- chl smezbmnuéfr-oﬁhéﬁfwﬁm@gyl ]'.lsz (#4,0y+ aral g4 Ez,cgqpqgmdgg - 87
-[4-(4-nit - razol e. i car ooxanm de S-

[ 4- (4-fl uor %%Egﬁg%‘?%ﬁ!eﬁy&?’-%)lﬁ%ﬁai5I &4 Blzy 2T pi3dr(s- 2H.4- f | uor o

h- epoxy) phenyl ] - 1H pyr azol e- | -car boxam de 2-

{S-[4-(4-fluorophenoxy) Phenyl ] -pyrazol -1-yl)-acetam de 2-(3-[4

h h b)) - pyEthlt - | -y ) - 4-(4-fli h 3 - -thi
3[40 Z? o Ftépéhrf%tt byl hen%x)’/y(% thﬁ[ |§a 1y oy 3-fiporophenyl)-thiazgle-2-
2 (0 ) SR o it e - osping St
- - - u - -1 X | | [
AE ppeovarip il ogs i
razol e e - 0- ; -yl ) -
g%/hanone 2- (S Eh4 (4-f| uor ophenoi?gpg%n?}s??-ﬁ%yr azg?‘%d %@ﬁ%ﬁlﬁd boitw<=§n k@f‘ﬁyl ) -
pi per azi n- | aé‘l? ethl aqefate. VEws aquegps wag) eRcted2vnice2wilh ethyl acetate/hexane.

The combined organic layers were dried over sodium sulfate, filtered, and evaporated

np
-[4-(
-[4-(
- (4-(
-[4-(
-[4-(
- [

[

~ADDADDN

J unde_r reduced pressure to give the crude product. This material was carried on to the
next step without purification. ."H NMR (CDCl,): 7.80 (d, J = 11.7 Hz, 1H), 7.69 (s,
1H). 7.66 (d, J = 7.2 Hz, 1H), 7.06-6.97 (m, 5H), 4.51 (q, I = 6.9 Hz, 2H), 147 (t, ] =
6.9 Hz, 3H).

15 <) 4—[4—(4-Fluoroph_enoxy)-?s-flﬁorophenyl]-thiazole—2-carboxamide. -

A solution of crude ethyl 4-[4-(4-fluorophenoxy)-3-fluorophenyl]-thiazole-2-
carboxylate in methanol (40 mL) and an aqueous ammonium hydroxide solution (10
mL) was stirred at room temperature for several hours. The solution was evaporated
under reduced pressure and the residue was partitioned between water and ethyl
acetate. The aqueous layer was extracted once with ethyl acetate. The combined
ethyl aceta§e layers were dried over sodium sulfate, filtered, evaporated under reduced
pressure, and purified by column chromatography to give 765 mg (58%) of the title
compound as a yellow solid, mp 183°C. 'H NMR (CDCL): 7.76 (dd, J =11.7, 2.1

Hz. 1H), 7.70 (s, 1H), 7.60 (d, J = 8.7 Hz, 1H), 7.18 (bs, 1H), 7.08-7.00 (m, SH), 5.66
25 (bs, 1H).
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3-[4- (4-Fl uorophert oxy) pl renyl J- ]1 _ pyrazol e-1-carboxalitle as Sodi um

Channel Bt W&ﬁd% 737" [ 4- (4- Fl uor ophenoxy) phenyl ] - 1H pyr azol e-| - car boxani de
e

was tested int el ectrophysi ol ogi cal and bi ndi ng assays #ETAIS0HBW4hbove
and produced dose- dependent inhibition vol t age- gat ed sodi um currents
recorded in HEK-293 cells stably expressing hSkM sodi um channels. The
bl ocki ng effect of this conmpound on Na currents was highly sensitive to

t he hol di ng voltage, indicating that%g {]}B}g?ﬁld
f 1 uor ophenoxy) pheny_u H—l—gyébazol e binds to voltage-sensitive
Na' channels in th fidihrerep Ef“’éfé’)ei’t"é@”énﬁﬁ -maazodedkcqrbbemaidet owar ds Ne

channel s in as anticonvulsant

The ability of 3-[4-(2,4-diﬂuorOphenoxy)phenyl]-lH-pyrazole-l-carboxamide

to block maximal electroshock-induced seizures (MES) was determined as described
earlier.

3-[4-(2,4-Diﬂuorophcnoxy)phenyl]-1 H-pyrazole-1-carboxamide was

administered p.o. to mice 30 minutes before the test procedure. The compound

J exhibited protection against MES with an ED
of animals) of 3.5 mg/kg.

so (the dose provided protection of 50%

The following compounds in Table 1 were tested in MES as described for 3-
[4-(2,4—diﬂuorophenoxy)phenyl]-1H-pyrazole-1-carboxamide:




their resting states (Ragsdale et al., Ml. Pharmacol. 40: 756-765 (19 2;)'
Kuo and Bean, Mbl. Ph@Rmacol. 46:716-725 (1994))¢™rhe apparent ant agz iSEP 2003
di ssoci ation constant™(l() of this conpound for i-Hactivated sodi um

channel s FrWoomsngd 15 The K, (the concentration of a conpo h

produces hal f maxi mal inhibition) value for . 'llE]:qll}sm?/ 7944
3-[4-(4-fluorophenoxy) phenyl ] -1H pyrazolesl - carboxam de and other tested
conpounds are presented in Table 2. 2 4 SEP 2003 - WD 00/ 57877

PCT/ USOQ' 07944 -75 Table 2. 5 Evaluation of the Tested Conpounds as Sodi um
Channel Bl ockers after an El ect rophyp;ﬂq ogical in vitro Assay Conpound
nameHSKM K; /M 3-[4-(4-fluoro henox e) I 1p oy

Anticouvu_!sanr Evaluation after Oral Administration to Mice

5
MES
Compound name p-o.
. ED,,/ mg/kg
4-[4-(4-fluorophenoxy)phenyl]- IH-imidazole 4.2
4-[4-(4-ﬂuorophcnoxy)—B-ﬂuorophcnyl]—IH-imidazole 32
4-[4-(2-ﬂuoro—4-chlorophenoxy)pheny]]— IH-imidazole, hydrochloride 10
4-(4-(4-_11'iﬂuoromemyiphenoxy)phenyl]— 1H-imidazole, hydrochioride 7.7
4-[4-(2,4—diﬂuorophenoxy)phenyl]-Z-methyl- 1H-imidazole 7.5
| Methyl S-[4~(4-ﬂuorohenoxy)pheny]]pyrrole-z—carboxylate i 6.0
) S-[4:(4-ﬂuorohenoxy)phenyI}-pyrrole-Z-carbo;cam ide 10
3-[4-{4-ﬂuorophcnoxy)phenyl]—lH-pyrazole-l-carboxam ide 7.0
3-[4—(4-chloro-2—ﬂuorophenoxy)];henyl]—l H-pyrazole-1-carboxamide 3.1
3-[4-(4—nitrophenoxy)phenyl]-lH—pyrazole-‘l=carboxam ide 2.0
5-{4-(4-fluorophenoxy)phenyl}-1 H-pyrazole 8.0
3—[3-ﬂuoro-4-(&ﬂuorophenoxy)phenyl]- IH-pyrazole-1-carboxamide 4.5
2- {S-[4-(4-ﬂuorophenoxy)phenyl]-pyrazol—l-yl}-acetamide | 2.6
2- {3-[4-(4—ﬂuorophenoxy)phenyl]—pyrazol-I-yi}—pyrimid ine | 4.7
3-[4—(4-triﬂuoromethylphenoxy)phenyl]-IH-pyrazole- 1-carboxamide 3.9
2-(N-methylacetam ido)—3—{4-(4-ﬂuorophenoxy)phcnyl]-ZH-pyrazole 29
‘3-[4-(4-ﬂuorophenoxy)phenyl]— 1H-pyrazole- 1-carboxylic acid 8.6
dimethylamide
l-[2~(methanesulfonylamino)ethyl]—S-[4-(4-ﬂuorophenoxy)phenyl]- 1H- 7.5
pyrazole
1 -morpholin-4~yl-2-{5-[4;(4-ﬂuoro-phenoxy)phenyl] pyrazol-1-yl}- 4.4
ethanone
2- {5-[4-{4-fluorophenoxy)phenyl]-pyrazol- 1-y1}-1-(4-methyl)- 10
piperazin-1-yl-ethanone




p 0.008 eny ]- Hpyrazole- ' -car boxam de 3- (4-phenox hen [)-1 I_HIC:‘JEPyZ[H]a

- - | -car boxard”
0.015 pyraZf)l_e 0.010 car box: m|de 3-[4-L4-chloro-2 fF 5 h - u(>rop 0.003

enoxy) phenwiolgokhkayr azol e 1- car boxam de

H- pyr azol e-

10

15

-[4-(2,4-d ifluorophepexy) phenyl] -

PCT/US00/07944
-74.

Example 32
Activity of 3-[4-(4-Fluoraph enoxy)phenyl]-1H-pyrazole-I-carboxamide

as Sodium Channel Blocker

3-[4-(4-Flu0rophenoxy)phenyl]-lH-pyrazole-l-carboxamide was tested in the
electrophysiological and binding assays described above and produced dose-
dependent inhibition of voltage-gated “sodium currents recorded in HEK-293 cells
stably expressing hSkM1 sodium channels. The blocking effect of this compound on
Na” currents was highly sensitive to the holding voltage, indicating that 3-[4-(4-
ﬂuorophenoxy)phcnyl]-lH-pyrazolc-l-carboxamidc binds to voltage-sensitive Na*
channels in their inactivated states and has weak potency towards Na* channels in

their resting states (Ragsdale et al, Mol Pharmacol. 40:756-765 (1991); Kuo and

Bean, Mol. Pharmacol. 46: 716-725 (1994)). The apparent antagonist dissociation

constant (K,) of this compound for inactivated sodium channels is ~ 8 nM.

The K; (the concentration of a compound that produces half maximal
inhibition) value for 3-[4-(4-ﬂu0ropheﬁ6${y)phenyl]-lH-pyrazolc-l-carboxamide and
other tested compounds are presented in Table 2.




i 0- 3- (4- I)- | Hpyrazole- | - 0.08 carboxanide -
e pheﬂox%pgenﬁoz(y) p e% 0.011 ]#=™ -pyrazol e-1- car Dé:5Eri p
- p enoxy)p 0.009 enyl]- piy azol- 1 -yl) ethanone

PCT/US00/07944
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Table 2.

Evaluation of the Tested Compounds as Sodium Channel Blockers after an
5 : Electrophysiological in vitro Assay

HSkM1

Compound name K,/ uM
3-[4-(4-fluorophenoxy)phenyl]-1 H-pyrazole-1 -carboxamide 0 .00.8
3-(3-phenoxyphenyl)-1H-pyrazole- -carboxamide 0.015
3-[4—(2,4-diﬂuorophenoxy)phenyl]-IH-pyrazole-l- V 0.010
carboxamide
3- [4-[4-chIoro«2-ﬂuorophenoxy)phenyl]- 1H-pyrazole-1- 0.003
carboxamide .
3-methylthio-3-(4-phenoxyphenyl)-1H-pyrazole-1- : 0.08
cal;boxamide ' T
3-[4-(nitrophenoxy)phenyl}-1H-pyrazole- 1-carboxam ide 0.011
1-{ 3-[4-(4-nitrophenoxy)pheny[]-pyrazol- 1-yt}ethanone 0.009
5-[+-(4-nitrophenoxy)phenyl}-1H-pyrazole 0.11
4-[4-(4~fluorophenoxy)—3-ﬂuorophenyl]th iazole-2- 0.02
carboxamide

10 Example 33

Activity of 4-[4-(4-Fluoroph enoxy)-3-fluorophen yl]-1H-imidazole, hydrochloride

salt as Sodium Channel Blocker

4—[4-(4-F[uorophenoxy)-3-ﬂuorophenyl]-lH—imidazole, hydrochloride salt was
15 tested in the electrophysiological and binding assays described above and produced

dose-dependent inhibition of voltage-gated sodium currents recorded in HEK-293




h h p enoxy)p 0.11 enyl]-1H py aazole 4-[4-(4-fluoro hen 3 flcﬁo oxy) -
- 0.02 uorophenyl ]thi azol e-2% carboxani de 10 Exanple 33, Activity ofé §EP 200
j 4- (4 Fl uorophenoxy) 3; firudrophenyl|-1H -inidaZole, hyfirochloride salt
as Sodi um BiaensT878l ocker :
4-[ 4- (4- Fl uor ophenoxy) - 3- f | uor ophenyl ] - 1Hi mi dazol e, hydr ocREEHSAXOB4E ¢ vas
15 tested in the el ectrophysiol ogi cal angydi ndi ng assays descri bed above
and produced dose-dependent inhibition of voltage-gated sodiumcurrents
recorded in HEh(— 2t9§i
cells stably ex i F +
y expressing the 1BIIA isoform of Na channels. The blocking effect of this

compound on Na® currents was highly sensitive to the holding voltage, indicating that

4-{4-(4-ﬂuorophcnoxy)—3—ﬂuorophenyl]-lH-imidazole hydrochloride  binds 1o
voltage-sensitive Na® channels in their inactivated states and has weak potency

5 towards Na* channels in their resting states (Ragsdale et al, Mol. Pharmacol. 40:756-
765 (1991); Kuo and Bean, Mol Pharmacol. 46:716-725 (1994)). The apparent
antagonist dissociation constant (Ky) of this compound for inactivated sodium
channels is 250 nM.

| | The K; (the concentration of a compound that produces half maximal

0 - ilnllibition) value  for 4-[4-(4-ﬂuorophenoxy)-3-ﬂuorophenyl]—lH—imidazole
hydrochloride and other tested compounds are presented in Table 3.

. Table 3.
15 7
Evaluation of the Tested Compounds as Sodium Channel Blockers after an
: Electrophysiological in vitro Assay |
RBIA
Compound name
K,/pM
4-[4-(4-ﬂuorophcnoxy)-3-ﬂuorophenyl]— IH-imidazole, 0 25
hydrochloride |
2-{ 5-[4—(4-ﬂuorophenoxy)phenyl]-pyrazol- [-yl}acetamide 1.56
2- {3-[4-(4-fluorophenoxy)phenyl]-pyrazol- l-yl}pyrimidine 0.42
| 4—[4-(2,4-diﬂuorophenoxy)phenyl]-lH-imidazoie 1.03
| 4-[4-(2-ﬂuoro-4-chIorophenoxy)phenyl]—lH—imidazole 0.12
hydrochloride .
: 2-{4-(4-ﬂuorophenoxy)phenyl]-lH-imidazole, hydrochloride .1
2-[4-(4-ﬂuorophenoxy)phenyl]oxazoIe-4-carboxamidc . 1.31
20
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vol t age-sensitive Na+ channels in their inactivated states an Kk
potency S towards Na cha |l i h nne s n tyrir resting states (Ragsdal e et
al., Mdl. Pharnmacol. 40:756- 765 (1991); Kuo and Bean, Mol . Pharnacol .

46: 716- 725 (1994) )H The apparent antagoni st dissociation constant (Kd) of
thi s conpound for Havirg honatfatly slestribed 165 atvealisn i M, Jhe Ki (the
concentration cﬁf a BH&? nd t hat produces hallf ’nlg;(’lgﬁae r}dﬁﬁ%’ldtﬁ?yoh?s?/é?fue
for 4-[4-(4-fPT B%&f? ‘yay-agtthpmbr:@ynengn be pedforimedoazhings witédina L RhLide and
ot her testedrﬁwggg&ﬁg%g gm@é ed in.Table 3. Table 3. 15 Evaluation of
t he Tested Conpounds as 5 AP TR A0 Obier prameters pathoghaffeetiag the scope of

r ophysi ol ogi Mimmﬁddﬁmarﬂssmhompﬂi&&oﬁam% i J MA4-[4-(4-1] uorOp
henoxy) z 3-fl uorpophenyl]-1 "Him dazole, 0.25 rotg%gr‘? °§E°n{5 cited herein

3- [ 4- (£ f | uoPS IRy ercpTRsTaled by refpreneohdreinlin theidengieérgni del. 56




2-{3-[4-(4-fl uorophenoxy)phenyll-pyrazol-1_ y 1}pyrim di ne0. 42

4-[4-(2, 4-di fl uorophenoxy) phenyl]- | HHirnidazol el. 03 4, SEP 2003
4-[ 4- (2-fluoro-4-chl orophenaxy) phenyl]-1 Himdazole, 0.12 hydrochl orzi dé
2-[4-(4-fluorophenoxy)phenyl]-1HimdaZ8l e, -hydrochloridel.1
2-[4-(4-fluorophenoxy pphenyl]oxazol e-4-carboxam del.31 20 .2 4 SEP 2003 -
WO 00/ 57877 _77_ PCT/US00/ 07944 Having now fully described this invention,

it will be understood by those of ordinary skill in the art that the sane

can be perfornmed within a wi de and equi val ent range of conditions,
formul ati ons and¥tads (aimedilsr s without affecting the scope of the

I nvention or any enbodi nent thereof. Al patents and publications cited
herein 5 are fully incorporated by reference herein in their entirety. 24

SEP2003 78 What s Cained |5, 1. ound having the Forrmula I: 5 Het or
a phar maceut i calll'y ad%ﬁ‘ﬂ?%%nahg‘épgﬁ'%tﬁqor sol vate thereof, wherein:
Het is a heteroaryl selected fromthe group consisting of R2 and Rgq R3 (ii)
R3 (vi) 101 Rl is selected fromthe group consisting of hydrogen, alkyl,

cycloal kyl, aryl, aral kyl, heR¢o o%yl , O R14, CH2C(O R14, S(O RL4, and
S02R14 all of which may b§1 pianal | yResubsti t ut ed;
x Het
R12 1
R13 Rg R5
or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

Het is a heteroaryl selected from the group consisting of

Ri . o R2
N .
| p—R2 Y—R2 . and NN Rg °

, L R Ao

3 ) Rs. (i) R ()

10
R, is selected from the group consisting of hydrogen, alkyl, cycloalkyl,
aryl, aralkyl, heteroaryl, C(O)Ry4, CH2C(O)R 4, S(O)R 4, and SO;R 4 all of
which may be optionally substituted,
Rz, Ra, and R, are independently selected from the group consisting of
15 hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, haloalkyl, aryl, aminoalkyl,
hydroxyalkyl, alkoxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, carboxyalkyl,
cyano, amino, alkylamino, aminocarbonyl, alkylaminocarbonyl,
arylaminocarbonyl, aralkylaminocarbonyl, alkylcarbonylamino,

arylcarbonylamino, aralkylcarbonylamino, alkylcarbonyl, heterocyclocarbonyl,

20 aminosulfonyl, alkylaminosulfonyl, alkylsulfonyl, and heterocyclosulfonyl, or
the R groups in adjacent carbon atoms can be taken together with the carbon

atoms to which they are attached to form a carbocycle or a heterocycle,



R2, R3, and R4 are independently selected fromthe group consisting of 15
hydrogen, al kyl, cycloal kyl, alkenyl, alkynyl, haloalkyl, aryl, am nok# &P 2003
hydr oxyal kyl , al koxyal kyl, al kylthio, alkylsulfinyl, alkylsulfonyl,

car boxyal kyl , cyano, am no, al kylam n@9 am nocar bonyl, al kyl am nocar bonyl ,
aryl am nocar bonyl, aral kyl am nocar bonyl, al kyl car bonyl am no,

aryl car bonyl am no, aral kyl carbonyl am no, al kyl carbonyl,

het er ocycl ocar bonyl, 20 am nosul fonyl, al kyl am nosul fonyl, al kyl sul fonyl,

and heterocyclosul fonyl, or the R groups in adjacent carbon atons can be

t aken toget her with tRseRgaRhdis, Rat 8ns Rig Rij aid Rivegreandependeantipesdlettedf or m a

car bocycl e or ae(_Jrﬁete ocycle; 2 .4, SEP Ogr?, 79m§5, R6 7, R8, R9 i 0, R11,
R12, and R13 ar d'9%dbpc$HARRAtfoPsistinge of diydragepnhtlpe b Lcw!;i%l%@vﬁf

hydr ogen, hal o, , t r rti

unsat ur at ed het g?%(%@g(? (l;é,/lj ﬁg‘?{gy%al# y%‘@kégﬂﬁ%ﬂg‘f@%ﬁ;ﬁﬁ&gﬁgy?’113?1,’ %{%{ygl kyl ,
aryl al kenyl , ar yallainily reyylalkyie tasylaleeny|, adridulkynihe herearwdliadl K @egtoangalkenyl,

het er oaryl al kynyl , cycl oal kyl al kyl , heterocycl| oal kyl, hydroxyal kyl,
ami noad kyl . camsisegavRIymyLaseiselilalN, hetgroisloalie, o drayaliodo amiRltal

acylam no, amd X el | Qx |- do, 0 or:1s bo

car bonyl am do an bé)%%@hi%gﬁo%@rl’ @c%ngd{ﬁlﬁlo’o%éél&% gﬂgﬁﬂ)%‘il are %‘ﬁﬂeén
together with tHgdoxybihivladaitky! zidd)i alitoxy! Ealody Carldbiatidd and aigithiod
carbocycle or a heterocycle; 10 R14 is selected fromthe group consisting

of amino, al kyl ordsiaad i or Biolagé i arexaken togeter with ke camber dpma e mbich
al kenyl am no, cygl oal k rakkyl , aryl het eroar vl , aryl al kenyl,
aryl al kynyl , ar Qﬁ‘!}aﬁ ?/Iaégﬁhﬁg,m gnlrﬁlﬁwa%c?%yﬁggf ﬁ_&ﬁtﬁo,cyéiﬁ’et erocycl e,

het er pgycl oal kyl am n@,, a9 deteyret opdds ytha! gwdx@raoﬂﬁstin%l bf @mintf)i ality1 C @RenyDe
optionally substituted; wherein 15 R16 1s sel ected fromthe grou

consi sting of hxﬁélﬂ@g]eQRneﬁhymno,ﬁiﬂb(h@BiﬂD,tﬂkmlaaﬁnwIcyclaﬁi’dylaﬁaﬂib’ﬁal‘}’ﬂ,net al ;
d Xi f .0, S R15 R1 @) @) 15, .wh ' R15 i

Pydr ogen, _ar kyl BBy oaPIgRE T ey oy Rl - FaySpaaBere i o

(i) or (ii), a) Helerb&ycld, Abtdrotyd1alylfhinS; ari cycRAKY1aMYRindho, 2R of FhiéehnRS- R13

i s other

be optionally substituted; wherein
15 Ris is selected from the group consisting of hydrogen, optionally
substituted alkyl, and an alkalimetal; and
X is one of O, S, NR;s5, NR;sC(0), or C(O)NR;s, wherein R;s is
hydrogen, alkyl or cycloalkyl,
with the provisos that:
20 1) when Het is (i) or (ii),
a) RyisHand Xis O or S, at least one of R,, R; and Rs-R; is other

than H, except that R;; is not NO; when R; is CHj, and R; is not
~CH,CH>COOQOH when the other substituents are each H;

25
b) R, 1s H, Xis O and one of Rs-Ry3 is NO; or OCH;, at least one the
other substituents is other than H;
¢) Xis 0, RyorRy; is CN and a Cl group is ortho to CN, at least one |
30 of Rj, R3 and Rs-Rg is other than H;

d) Xis O, Rs and Ry, are Cl, at least one of Rg, Ry, Rg, Ry, Ryg, Rz
and R,; is other than H;



than H, except that RLF is not NO2 when R3 is CH3, and R3 is not

- CH2CH2OOCH when the ot her substituents are each H 25 b) R is H, Xzilss5P 2003
and one of R9-R13 is NO2 or OCH3, at |east one the other substituents is
other than H ¢c) Xis 0, RO or RI3 is @R and a O group is ortho to CN, at
| east one 30 of R2, R3 and R5-R$ is other than H d) Xis 0, Rs and R11
are Cl, at least one of R6, R7, Rg, R9, R10, R12 and R13 is other than H,
2 4 SEP 2003 80 e) Xis 0, R is nethylthio, R is Hor C(ORl4 wherein R14
is optionally substltut ed phenyl, at |east_one of R5-R13 is other than H,
or 5f) RLis C(O NHX)akds &@ﬁm@mylt%% 1pHeor§H(OpBs vrein& 1 R8- R13 i s ot her
than H, or 2) when Het bptignally subxmuagd phieryl(at deastSynerst Rarys iRdothier thart H oget her
form -CH=CHCH=CH; b)oR, is Hand Xis Oor S, R5-R13 are not all H, or
15 ¢c) Xis S and R and R2 both are Me, at |east one of R3 and R4 is other

than -&H204 2. The cHMROWMONESlaad X id O, WRhS ole bIR t%hﬁl_l%@ggo%@ért ached

to 20 adjacent carbon &aken t oget her form -

-(CH2) 3-, -(CH2)4-, - O, -CH2N(R, 5) CH2-, --CH2CH2N(R1s) CH2-,

- CH2N( R15) CHZCH% g ; CH=CH—, wherein R15 is hydrogen, alkyl or

cycl oal kyl A e“l'ﬁ@“é ound of claim1, wherein RO and Rio or R a and

R11 taken together are -OCH2O, -0OCF20-, -(CH2)3-, -(CH2)4-,
10 a) XisOQorS§, R; andRuio not together form

~CH=CH-CH=CH-,

b) RyisHand Xis O or §, Rs-Ry; are not all H; or

15 ¢) Xis S and R, and R; both are Me, at least one of R; and R, is other
than —CH,OH.
2. The compound of claim 1, wherein the two R groups attached to
20 adjacent carbon atoms taken together form —-OCH,0-, -OCF,0-,

_(CHZ)’:!—: —(CH2)4—, —OCH2CH20—, —CH2N(R15)CH2—,
~CH,CH,N(R;5)CHy—, -CH>N(R5)CH2CH— or
—CH=CH-CH=CH-, wherein R;s is hydrogen, alkyl or cycloalkyl.

25 3. The compound of claim 1, wherein Ry and Ryp or Ryp and R, taken
together are -OCH,O-, ~OCF,0-, -(CH;);—, -(CHy)4—,
—OCH;CH,0-, -CH:N(R5)CHy—, -CH,CH,N(R;5)CH;-,
—CH;N(R;5)CH,CH;— or -CH=CH-CH=CH-, wherein Rs is
hydrogen, alkyl or cycloalkyl.

30
4. The compound of claim 1, wherein Het is selected from the group
consisting of (i} and (ii).
5. The compound of claim 1, wherein R, is selected from the group
35 consisting of an alkyl optionally substituted by halogen, hydroxy,

carbamoyloxy, Ci.s acyl, Cis alkylsulfonylamino, aryl, or




- OCH2CH2O-, - CH2N( R15) CH2-, - CH2CH2N( R15) CH2-, - CH2N( R15) CH2CH2- or

-CH=CH CH=CH-, wherein R15 is hydrogen, alkyl or cycloalkyl. 4. The 24 SEP 200
conmpound of claim 1, wherein Het is selected fromthe group consisting of
(i) and (ii). 5. The conpound of claimgl, wherein R, is selected fromthe
group consisting of an al kyl optionally substituted by hal ogen, hydroxy,
car banoyl oxy, Cl1.6 acyl, Cl-6 al kyl sul fonylam no, aryl, or 2 4 SEP 2003 81
am nocar bonyl ; heteroaryl; C(O R14; CH2C(O R14; and SO02R14; wherein R14 is
selected fromthe group consisting of Cl.6 al kyl, C2.6 al kenyl, OR16,
amino, C -6 al kyl am rmﬁn@ﬁa(b@ﬁylﬁhﬂéﬂoﬁﬂyﬁﬁ(@Rla&H&(&))R@nyﬁcﬁﬁﬂmm wherein

di (G . 6)al kyl am noal kenyl , rocycle, and heterocyclo(Cl, 5 6)al kylam no,
all of which can be ﬂl‘%)ﬁ%l?qt Bk thet grou consist Ein alivl Cantlkeyb are as

defined in claim1. nm, r el ect ed
fromthe group consi st’i“’ngm g’%“ ﬂg‘f,%“ﬁg @éé 'j}lhlam% %@1&5@% Cl- 6
al kyl ami no,  di (Cl. 6)d¥CsyJatk¥lafinoalidng, aI kl&wb@meno and  heterocyclo(C;.

di (C1-6) al kyl am no( C2. aélt)snll kenyl , heterocycle,

het er otycl o( Cl- 6) al ky) mno,aaluofowhlmambe@anorméy suimmmdalamy“énmlknut ed,

wherein R16 is as deflati}{d daflén 4 1 Jhe conpound of claim11, wherein
RL is C(OR14 or S02°M%; 1%1?{535;(? © i‘?sCEj"bl S. 8. The conpound of claim?7,

wherein R14 is amino or Cl.6 alkyl. 20 9. The conpound of claimb5, wher ei n
Rl is optionally substituted heteroaryl, optionally substituted Cl-6
al kyl, or CH2C( ® R14,Theheomgpound RifAclai;n an v\dqsteiimtlia,l Iisyséedtect ifitowt elmb group

het er ocycl e, opti onal I subst I k C1{ al kyl am Cl.6

di al kyl ani no, or ORLE? Rﬂ&gei’iﬁbmé’ﬂ?yg%&ﬁ gfken «9“1&2%“% Crh Eﬂﬁ'ﬁ%nd of

claim@, wherein the Q@i Aligldn¥ns VeSS lalkdhfifinino, di(C,.)alkylamino(Cs.s)alkenyl,
heterocycle, and heterocyclo(Ci¢)alkylamino, all of which can be

optionally substituted, wherein Ry is as defined in claim 1.

7. The compound of claim 1, wherein R, is C{O)R 4 or SO;R 4, and X is

15 OorsS.
8. The compound of claim 7, wherein R4 is amino or C, alkyl.
9. The compound of claim 5, wherein R, is optionally substituted
20 heteroaryl, optionally substituted C, alkyl, or CH;C{O)R,4, wherein

R4 is an optionally substituted heterocycle, optionally substituted C,.¢
alkyl, Cy alkylamino, C,. dialkylamino, or OR ¢, wherein Ry¢ is Cy.6
alkyl.

25 10.  The compound of claim 9, wherein the optionally substituted
heterocycle is optionally substituted N-morpholinyl, N-pyrrolidinyl or

N-piperazinyl.

11.  The compound of claim 1, wherein Het is (vi), R; is hydrogen, R; is

30 selected from the group consisting of aminocarbonyl,



het erocycle is optionally substituted N-norpholinyl, N pyrrolidinyl grl' SEP 2003
N- pi perazinyl. 11. The conpound of claim1l, wherein Het is (vi), RLis
hydrogen, R2 is 30 selected fromthe group consisting of am nocarbonyl, 2
4 SEP 2003 82 al kyl anmi nocar bonyl, al kyl8ar bonyl, heterocycl ocarbonyl,

am nosul fonyl, al kyl am nosul fonyl, al kyl sul fonyl, and heterocycl osul fonyl,
and R3 and R4 are both hydrogen. 5 12. The conpound of claim 1, wherein
R2-R4 are independently selected fromthe group consisting of hydrogen,
Cl-C6 al kyl, C2-C6 al kenyl, C2-C6 al kynyl, am no(Cl-C6)al kyl, am no, Cl-C6
al kyl t hi o, cyano, Cl-aylamainpearkanyt, ialkylcarbyyr lestsrocyclaggibainkly Rmingsulfosylal koxy,
am nocar bonyl, Cl-C6 | kyl am nocar.bgn Co6-LC10 aryl am.nocar yl, C6-Co
aryl (C1 10 08) al kyl antREtapiRoy. 8 %&ﬂq@g%@%/‘f!ﬂsg&?ﬁy &ng-aﬁ‘io

aryl carbonyl am no, C6r @ baiitlydfekefd) al kyl carbonyl ami no, Cl1-C6

al kyl car bonyl , heterocycl ocarbonyl, am nosul fonyl, Cl-C6

al kyl am nosul fonyl, Cl1-C6 al kyl sul fonyl and heterocycl osul fonyl. 15 13. The
conmpoupd of claim 12, wherein R2-RA are .i ndegendent]y sel ect eglectgéomthe

group ctonsi sti ng ‘of h%ﬁ%&?}m@%@ﬁ,wg}}e;en@; 2 aLf 1p gw:pdentlys
am no(Cl- C6) al kyl, Clg&h 1Rd %ﬁ%@b&isﬁﬂ oPHShﬁ‘O%‘?\,r @g—g%/%ﬂkylgﬁﬁ.@aﬁ( nylThe

conpound of claim1, wherei -R13 are 1'ndepend y“ selecte fromthe
group consi sting of hggCealkynyl,Ralim(CECsYatkyt) aiad, Ky1Cy alkdthib) cyaaoyC,-C¢4- C7

cycloal kyl, C-C6 al ky], - al kenyl - | kynyl, C6-Clo
aryl (Cl- C6) al kyl , %-@S@&%?@éﬂﬂ&@%&éﬂ%‘%@s &Wamwbewla%%yl ,
Cl- C6 hydroxyal kyl, nij319ninRd ahd - 66 ac i do, hydroxy,
thiol, Cl-C6 acyl oxy,élgiiggjg,sggéml%ﬁ%&%yﬁﬁﬁﬁg@aor lb%d"l%&@he conmpound of
cl ai m@4, wherein R5-Galkylemiiokcaltydiy) §eiCs alkiarbbh@aminapQway, of claim 1,
wherein Xis 0 or S. 30 17. The conpound of claim 16, wherein X is 0.
arylcarbonylamino, C4-Cy aryl(C,-Cs)alkylcarbonylamino, C;-Cs
alkylcarbonyl, heterocyclocarbonyl, aminosulfonyl, C;-Cs

alkylaminosulfonyl, C;-Cs alkylsulfonyl and heterocyclosulfonyl.

15 13.  The compound of claim 12, wherein R,-R,4 are independently selected
from the group consisting of hydrogen, C;-Cs alkyl, C,-Cs alkoxy,
amino(C,-Ce)alkyl, C,-Cs alkylthio and aminocarbonyl.

14.  The compound of claim 1, wherein Rs-R;; are independently selected
20 from the group consisting of hydrogen, halo, C;-Cs haloalkyl, Cs-Cyo
aryl, C4-C; cycloalkyl, C,-Cg alkyl, C,-Cs alkenyl, C,-Cs alkynyl, Cs-Cio
aryl(Ci-Ce)alkyl, Ce-Cyo aryl(Co-Ce)alkenyl, Cs-Cio aryl(C,-Ce)alkynyl,
C:-Cs hydroxyalkyl, nitro, amino, ureido, cyano, C;-Cs acylamido,
hydroxy, thiol, C,-Cs acyloxy, azido, C,-Cs alkoxy, and carboxy.
25
15.  The compound of claim 14, wherein Rs-Rs are all hydrogen. -

16. The compound of claim 1, wherein X is O or S.

30 17.  The compound of claim 16, wherein X 15 O.




2 4 SEP 2003 83 18. The compound of claim1, having the Formula II: 2I4 ?EPO{UU
a pharmaceutically acceptable salt, prodrug or solvate thereof, wheré&i'n 3
Het2 is selected fromthe group consisting of Rro A NNWRI4, A 2 ; R2 and
R3 (i)2 10 S2; 15 20 Ais selected fr@nthe group consisting of C(O),
CH2C(O), S(O and R2-1 5 are as defined in claiml; and Xis Oor S wth
the proviso that when Het2 is (i)2 or (ii)2 a) Xis 0, RRis nethylthio, Rl
is Hor C(ORl4 wherein R14 is optionally substituted phenyl, at |east one
of R5-R13 is other than H or b) RLis C(ONH2 and X is 0, at |east one of
R2, R3 and R5-R13 is other than H 2 4 SEP 2003 84 5 10 19. The conpound

of claim 18, wherein R14 is am no, optionally substituted C1-C6

al kyl ami no, opt i Bhal | Thessgmnound, pbelaim 1, baviag kg Formmladift i onal | y

R
10 Rg Re Ry
R1 2
X Het
I

Rg Rs

R12
R13

5 or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein

Het’ is selected from the group consisting of

Ri14
A R14.
N’N A"NfN
/L%_ R2 /Q R2 and
R3 @) Rs (i
R R
14\/,\\N 2
N '.
~./ R4
Ry (Vi)
10 A is selected from the group consisting of C(O), CHxC(O), S(O) and
SOy,
R, 5 are as defined in claim 1; and
XisOorS§,
with the proviso that when Het? is (i)* or (i)
15 a) Xis O, R; is methylthio, R; is H or C{O)R,, wherein R4 is
optionally substituted phenyl, at least one of Rs-Ry3 is other
than H; or

b) R, is C(O)NH; and X is O, at least one of R;, R; and Rs-Ry3
20 is other than H.



substituted heterocycle; R2., R3, and R4 are independently hydrogen, ﬁlsﬂpﬁm
al kyl, C1-C6 alkylthio or Cl1-C6 al kylsulfinyl; and"Xis O; with the

provi so that the conpound is not 3-(4-phenoxyphenyl)-1H pyrazol e-1I-

car boxam de. 20. The conpound of clai m&8, wherein Ais C(O or CH2C(O),

and X is O 21. The conmpound of claim 18, wherein Ais S(O or SO, R2-R4
are independently Hor Cl.6 alkyl and Xis O 22. The conpound of claim

18, wherein Ais S(O or S, R2-R4 are H Rl4 15 is methyl and Xis QO

23. The conpound of claim1, having Fornmula Il1l: Het3 20 or a _

phar maceut i cal | yl%ccebrestomposad of clpmolf, whersin Bolivamigor ppsianelly subsétutadn  Het 3

i | ected f th | Sti R2. .. (I bi)}3 dl1lJl 2 4
SEp 200 85 R 1 1's sel GeCodusRgnePthraly htioed {GeCor i apb gihonaly
optional Iy substitutg@dsihied hetefstitIenR), RY, Hd¥6Ldré tHdegeraeh sy H&Qﬁ'c\’%en, €(-0 R14i

CH2C(O R14, S(OR14, and SO02R14; "R 2 I's attached to a carbon atomthat is
not the |inking atom @4 alkylh&a-Gsaalkythicher E5+s afjrtruifinah)dind sX 9810 ovithd ther om t he

group consi sting of hydr.ogen, .al kyl .. keny, | kynyl , o, hal oal kyl ,
O hoat kyl  —hy s oxyal RVSS ok ot cmanund i (4P mnepnd i avedle”:
al kyl sul fonyl, carboxyalddinided! Kyl am no, di al kyl am no, am nocar bonyl,

al kyl am nocar bonyl , aryl am nocar bonyl, aral kyl am nocar bonyl ,
al kyl car bonyl am no, aryl carbonyl am no, aral kyl carbonyl am no, al kyl carbonyl,

10 et er ocycl ocagponty, 8 n0s fo0th, 16 SHEAT 1% P W cniliy| 8 S

is O.
10
21. The compound of claim 18, wherein A is S{O) or SO,, R-R, are
independently H or C, alkyl and X is O.
22. The compound of claim 18, wherein A is S(O) or SO, Ra-R,4 are H, Ry4
15 is methyl and X is O.
23.  The compound of claim 1, having Formula HT:
R'g RS
3
Het
g;?axxx_ACi;rf e biig
R10 RS
20 or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein

Het’ is selected from the group consisting of

R1 . R
-N R~ N N
N N N
)'\Q o /LVJ , and /L;> ;
R2 R2 3 R2 3
(@) (1) (vi)




R5 R6, R9, and R 10 are independently selected fromthe group

consi sting of hydrogen, halo, haloal kyl, alkyl, alkenyl, alkynyl, 24 SEP 2003
hydr oxyal kyl , am noal kyl, carboxyal kyl, al koxyal kyl, nitro, am no, ureido,
cyano, acylam no, 15 am de, hydroxy, tBisol, acyloxy, azido, alkoxy,

car boxy, carbonylam do and alkylthiol; Rl4 is selected fromthe group

consi sting of am no, alkyl, alkenyl, -alkynyl, OR16, alkylam no,

di al kyl am no, al kenyl am no, di al kyl am noal kenyl, cycl oal kyl, aral kyl,

aryl, heteroaryl, arylal kenyl, aryl al kenyl, heterocycle, 20

het er ocycl oal kyl , andR’cisctleetkd ftoal thy kevupronsiding ofhydoged) optionalle opti onal |y
substituted; wherein R16 is selected fromthe group consisting of hydrogen,
optional |y subgstbstitated alkyk pptionaHy substitted:hetarpang, p(@Hﬁw@HéJ(Qg%Mof 0, S
NR1S, NR15C( O, b)g O%AHI%?R\Ahere R15 is defined 25 as above, with the
foll owing provisos’that: 1)>When Het is (i)3 or (ii)3, 30 a) R1is Hand X
is 0 or S at |east qeisQitabhied to® cBiboRafom adsAitd theidkhg BomidM@thddhan H
except that R9 or R10 is not NO2 when R2 is CH3, and R 2 is not

- CH2CH2COOH wherthe aeyl @révgr andsissstecteddintrs the graspetonsistiy of BydfogerR alky1,86 b)

R1is H Xis 0.and R.9 or R 10 is or , eas ne. of the other

substituents is aélfarqu, ?I%QWE’HFW@?’ Mcg‘%l BNy L%’ﬂ%" r‘b‘y algﬂgagcyg‘ gr oup
tho to CN, at ' .t h V Xis 0,

01170 0N oo, Aol B, St gt Ry

R5 and R9 are C, R IO TS than'H, 10 e) X
is 0, R 2 is netdamihé¢dartmnylR alkylamitboarbobylOaRlsmmbettsonyl, Ritdkylaminopdrbomdy | y

substituted phenyl, at |east one of R5 R 6, R 9 or O is other than H,
or 0O P ﬁkylca?bony amsmo, arylcarbonylamino, aralkylcarbonyl:in%no, al]s(ylcar onyl,
10 heterocyclocarbonyl, aminosulfonyl, alkylaminosulfonyl, alkylsulfonyl, and

heterocyclosulfonyl;

R’s, R’s, R, and R'jy are independently selected from the group
consisting of hydrogen, halo, haloalkyl, alkyl, alkenyl, alkynyl, hydroxyalkyl,
aminoalkyl, carboxyalkyl, alkoxyalkyl, nitro, amino, ureido, cyano, acylamino,

15 amide, hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido and
alkylthiol;

Ris is selected from the group consisting of amino, alkyl, alkenyl,
alkynyl, OR6, alkylamino, dialkylamino, alkenylamino, dialkylaminoalkenyl,
cycloalkyl, aralkyl, aryl, heteroaryl, arylalkenyl, arylalkenyl, heterocycle,

20 heterocycloalkyl, and cycloalkylalkylamino, all of which can be optionally
substituted; wherein

Ry is selected from the group consisting of hydrogen, optionally
substituted alkyl, and an alkalimetal; and

X is one of O, S, NR;s, NR;sC(0), or C(O)NR;s where R;s is defined

25 as above, with the following provisos that:

1) when Het is (i)* or (i)’,

a) R'yisHand Xis O or S, at least one of R, R's, R’s, R’y and
R'1p is other than H, except that R's or R’y is not NO; when R,

30 is CH;, and R'; is not -CH,CH,COOH when the other
substituents are each H;




R1is CCONH2 and Xis 0, at least one of R2, R5 R6, R9 or 15 R10 is
other than H, or 2) when Het is (vi)3, R1is Hand Xis 0 or S, R S} 4RE,2003
R9 or R10 are not all H 20 24. The conmpound of claim 23, wherein Xis 0O
or S. 25 30 25. The conpound of claim 88, wherein Het3 is (i)3 or (ii)3 and
R1is heteroaryl, C(OR14i CH2C(O R14, or SO02R14 wherein R14 is am no,

al kyl, al kyl am no or heterocycle, all of which can be optionally
substituted. 26. The conpound of claim 25, wherein wherein Rl4 is ani no.

27. The conpound of claim 23, wherein Het3 is (vi)3, R 1 is hydrogen and

R 2 is selected fromthe ® ospl, CORD sid Ry ooR' aRINOLEr OOHY, at least one of

al kyl am nocar bonyl , al kyl ey Seaydubstiiedre Rewek aeanponyl , am nosul f onyl,
al kyl am nosul fonyl, al kyl sul fonyl, and heterocycl osul fonyl. 28. The

conpound of claim 27, enLel | S I NQ bhonyl. 35 2 ER.,.2003 87 5 10
15 20 35 29. The COWDO\S%d )g}srbc’l ??,Hdz@’%: Wﬁ F‘E% gToélpsoéf}"gi?g&%f om t he
group > consi sting of hydr dgehoneef Re LY RyR s 1gtheythan Hy) 5 ky| |

am no( Cl- C6) al kyl, hydroxy(Cl-C6)al kyl, al koxy(Cl-C6)al kyl, Cl-C6

al kyl thi o, Cl1-C6 al kyl sd) fX isyD, R'candi® uie@ll; fa¢at kyd of Bl-ER alikytherri no,

am nocar bonyl, C1-C6 al kyltkai Hocar bonyl, C1-C6 al kyl car bonyl,

het erocycl ocar bonyl, am nosul fonyl, Cl1-C6 al kyl am nosul fonyl, Cl-C6

al kyl gl fonyl and het er ocye| Qs W Q¥dinvithio, R”, is H or C(O)R1e wherein Ry is

optionally substituted phenyl, at least one of R's, R’s, Ry or R'1o
is other than H; or

f) R'iis C(O)NH; and X is O, at least one of R";, R's, R's, R’y or
15 R'}o 1 other than H; or

2) when Het is (vi)’, R isHand Xis O or S, R's, R’, R’s or R’} are
not all H.

20 24.  The compound of claim 23, wherein X is O or S.

25.  The compound of claim 23, wherein Het® is (i)° or (ii)* and R', is
heteroaryl, C(O)R14, CH,C(O)Ry4, or SO;R;4 wherein R4 is amino,
alkyl, alkylamino or heterocycle, all of which can be optionally

25 substituted.

26.  The compound of claim 25, wherein wherein R4 is amino.

27.  The compound of claim 23, wherein Het’ is (vi)’, R, is hydrogen and
30 R';is selected from the group consisting of aminocarbonyl,
alkylaminocarbonyl, alkylcarbonyl, heterocyclocarbonyl, aminosulfonyl,
alkylaminosulfonyl, alkylsulfonyl, and heterocyclosulfonyl.

28.  The compound of claim 27, wherein R", is aminocarbonyl.
35




30. The conpound of claim?29, wherein R 2 is hydrogen or am nocar bonyi 31.
The conpound of claim 23, wherein R5 R 6, R9 and R 10 are 4 SEP 2013
i ndependently sel ected fromthe group consisting of hydrogen, hal o,

hal o( C1- C6) al kyl , Cl1-C6 al kyl, hydroxy@Zl- C6)al kyl, anvno(Cl-C6)al kyl,

car boxy( Cl- C6) al kyl, al koxy(Cl-C6)al kyl, nitro, amno, Cl-C6 acyl am no,

am de, hydroxy, thiol, Cl1-C6 acyl oxy, Cl-C6 al koxy, carboxy, carbonyl am do
and Cl-C6 al kylthiol. 32. The conpound of claim 23, wherein R2 is attached
to a carbon atom adjacent to a nitrogen atom 33. The conpound of claim

23, wherein Het 29 s SHieaohfouhd ofliime23gnbetein R RsdeRkicddrond theigrdupand (i) 3.
34. A conpound having Formula I11: or_a pharmaceutically acceptable salt,

prodrug or sol vate t Hopgsing eftwdiegen, G:itCoalkyl dpp(Cobaaliet.3 is 88 or (i)3 3

ii) RR R1i O R14.. i s qak tached rhon om.that 4 s not the
I(: In%q ng at ornI Zt tcfatc)he %&%qsﬁaékytérhﬁ%ﬁ@dgcﬁiﬂ%ﬁi @E%%&E?Qaf@# gr‘ﬁ%tﬁhe group
consi sting of hydr ogeikyliilk),-C; afdylsaliviyl, At _lvcsww,%l-bﬁﬁlﬁﬂhﬂﬁﬁﬂo;
am noal kyl , hydroxyal kyl, al koxyal kyl,” al kylthio, alkyl sul finyl,

al kyl sél fonyl , car boxamingsarbongl, Kyi-@nalkdaminpedrkgnyh i ACs alkydearbanybr bonyl |

al kyl am nocar bonyl, aryl am nocar bgnyl. aral kyl.apmi nocar bonyl.,

al kyl car bonyl ani no, %@%YFB’SF@’PQ% %@Poﬁlﬁépﬁykﬁgﬁ %ﬁ@%ﬁ&nﬂﬂqﬁﬁ‘car bonyl ,
10 heterocycl ocar bonﬂlkyiﬁl@oﬂ@%ﬁhh@t@bﬂcyc]@id&)ﬂhﬁm nosul fonyl, al kyl sul fonyl,
and heterocyclosulfonyl; R5i R 6, ahd R 10 are i ndependently sel ected

fromthe group consisting of hydrogen, hal o, haloal kyl, alkyl, alkenyl,

al kynyl, hydroxyal kyl .. am noal kyl , . X ) )
yny y y3a0. Y The compound ¥>f claim 29, wherein R"; is hydrogen or aminocarbonyl.

10
31.  The compound of claim 23, wherein R's, R's, R'5, and R’} are
independently selected from the group consisting of hydrogen, halo,
halo(C,-Ce)alkyl, C1-Cs alkyl, hydroxy(C,-Ce)alkyl, amino(C;-Cq)alkyl,
carboxy(C,-Cq)alkyl, alkoxy(C,-C¢)alkyl, nitro, amino, C,-Cs
15 acylamino, amide, hydroxy, thiol, C,-Cs acyloxy, C,-Cs alkoxy,
carboxy, carbonylamido and C;-Cs alkylthiol.

32.  The compound of claim 23, wherein R"; is attached to a carbon atom
adjacent to a nitrogen atom.
20
33, The compound of claim 23, wherein Het’ is selected from the group

consisting of (i)’ and (ii)’.

34, A compound having Formula IIT:
25

R1g

K¢ R®
(/Z}\x _C;}/Het"’ /i1
R'G

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein



car boxyal kyl , al koxyal kyl, nitro, am no, ureido, cyano, acylam no, a?4d§EP 00
15 hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylam do an
alkylthiol; R 9 is selected fromthe group consisting of hal o, hal oal kyl,
al kenyl, al kynyl, hydroxyal kyl, am noagkyl, carboxyal kyl, al koxyal kyl,
nitro, amno, ureido, cyano, acylam no, am de, hydroxy, thiol, acyl oxy,
azi do, al koxy, carboxy, carbonylam do and al kylthiol; 20 R14 is selected
fromthe group consisting of am no, alkyl, alkenyl, alkynyl, OR16,

al kyl am no, di al kyl am no, al kenyl am no, di al kyl am noal kenyl, cycl oal kyl,
aral kyl, aryl, heterddstyls, aryl al kenyl, arylal kenyl, heterocycle,

het erocycl oal kyl , and cycl oal kyl al kyl am no, all of which can be optionally
substituted; wherein 25 R16 isRgel ected fromthe group consisting of
hydrogen, optionally substigwed alkyl, and Raqur‘,z,uNkal inmetal ; and 2 4 SEP

2003 89 X is one of 0, S, NRL5g NRL5CED), or C( 5 where R15 is
hydrogen, al kyl or cycloal kyl =~ 82 A conpound ng Formula I11: 5 Het3 or

a pharmaceutically acceptabl e sal@? prodrug or solv ;)é t her eof , wherein
Het3 is Il R1 is selected fromthe group consisting of hydrogen,
optionally 10 substituted alkyl, optionally substituted heteroaryl,

C(O R14, CH2C(O R14, R@(S@@,ﬁ“. and SO2R14; R 2 is attached to a carbon atom
that is not the linking atom aftached to the aryl group and is selected
fromthe group consi sk} isutiathddytdraogehon aabrkyhat is mtkheiihking htoymattached/tano,

hal oal kyl , am noal kyl , hydroxyal kyl , al koxyal kyl, 15 al kyl thi o,

al kyl sol finyl, a%Ry‘lUéLHTP‘&hW‘! lsc%ﬁl%@y@wm RO PRAMISHBS OfinyiegPaAliad,

R o AT PREECY O BBt koo
ar al kyl car bony! aatkylthio, adlkglsutfnyh oalkylsulfonyl, carboxyalkyl, alkylamino, dialkylamino,
aminocarbonyl, alkylaminocarbonyl, arylaminocarbonyl, . aralkylaminocarbonyl,
alkylcarbonylamino, arylcarbonylamino, aralkylcarbonylamino, alkylcarbonyl,

10 heterocyclocarbonyl, aminosulfonyl, alkylaminosulfonyl, alkylsulfonyl, and
heterocyclosulfonyl;

- R's, R's, and R’y are independently selected from the group consisting
of hydrogen, halo, haloalkyl, alkyl, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl,
carboxyalkyl, alkoxyalkyl, nitro, amino, ureido, cyano, acylamino, amide,

15 hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido and alkylthiol,

R’y is selected from the group consisting of halo, haloalkyl, alkenyl,
alkynyl, hydroxyalkyl, aminoalkyl, carboxyalkyl, alkoxyalkyl, nitro, amino,
ureido, cyano, acylamino, amide, hydroxy, thiol, acyloxy, azido, alkoxy,
carboxy, carbonylamido and alkylthiol;

20 Rjs is selected from the group consisting of amino, alkyl, alkenyl,
alkynyl, OR,, alkylamino, dialkylamino, alkenylamino, dialkylaminoalkenyl,
cycloalkyl, aralkyl, aryl, heteroaryl, arylalkenyl, arylalkenyl, heterocycle,
heterocycloalkyl, and cycloalkylalkylamino, all of which can be optionally
substituted; wherein

25 Ry is selected from the group consisting of hydrogen, optionally
substituted alkyl, and an alkalimetal; and




het er ocycl ocar bonyl , am nosul fonyl, al kyl am nosul fonyl, al kyl sul fonyl ?4aggp 2009

het erocycl osul fonyl; 20 RS, R6, and R 10 are independently sel ected
the group consisting of hydrogen, halo, haloal kyl, alkyl, alkenyl,
al kynyl, hydroxyal kyl, am noal kyl, cargsoxyal kyl, al koxyal kyl, nitro,
am no, ureido, cyano, acylam no, am de, hydroxy, thiol, acyloxy, azido,
al koxy, carboxy, carbonylam do and alkylthiol; 2 4 SEP 7003 90 5 10 R 9 is
selected fromthe group consisting of hal o, haloal kyl, al kenyl, alkynyl,
hydr oxyal kyl , am noal kyl, carboxyal kyl, al koxyal kyl, nitro, am no, ureido,
cyano, acyl am no am Xas oﬁwrm)SyNR.niM{mC(ﬂ:)ybn&m)mlg dhered® kixxy, carboxy,

rom

car bonyl am do a al kyl tgx R14 is selected fromthe group consisting of
am no, al kyl, é‘ﬁ%en lpyﬁxﬂlo 16, al kyl anmi no, di al kyl ani no,
al kenyl am no, d| al kyl am noal kenyl, cycl oal kyl, aral kyl, aryl, heteroaryl,

aryl al kenyl, aryl al kenyl, heterocycle heterocycloalkyl, and
cycl oal kyl aI kyl a38.no, A@binpgu‘md/\m@ﬁgmdmeﬂpptl onally substituted; wherein
R16 is_selected fromthe group consisting of hydrogen, optionally
substifuted alkyl, and an alkalinetal; and X is one of 0, S, NR'S,
NR15C(O, or C(O)NR15 wher e R15Rigs hyd-gogen al kyl or cycloal kyl. 15 36.
The conpound of claim1, wher said © rrpound is: 3

-[ 4- (4-fl uorophenoxy) phenyl ] g‘&p r He&® biid
- met hyl t hi o- 3- (4- phenoxypheny ol e- | -carboxam de;

5- net hyl sul fi nyl - 3- (4- phenox®pbenyl ) - 1 Eegyrazol e- | -carboxam de; 3-
[4-(4-fluorophenoxy) phenyl]-1 H pyrazole- | -carboxam de; 20
3- [ 4- (4- ni t r ophesoxphapinetentitally atbapyabiezaalteprolirugaarsblvartheteof, wherein
3-[4-(4-net hoxyphenoxx\%ghenyl ]-1 Hpyrazole- | -carboxamde; 3

-[ 4- (4- am nophenoxy) pR&n¥ ] -1 H pyrazol e- | -carboxani de; 3

-[4- (4- cyanophenoxy) phenyl]-1 H pyhazol e- | -carboxam de;

Ny
R2
iy’

R, is selected from the group consisting of hydrogen, optionally
10 substituted alkyl, optionally substituted heteroaryl, C(O)R,4, CH,C(O)R 4,
S(O)Ry4, and SO;Ry4;

R’ is attached to a carbon atom that is not the linking atom attached to
the aryl group and is selected from the group consisting of hydrogen, alkyl,
alkenyl, alkynyl, cyano, haloalkyl, aminoalkyl, hydroxyalkyl, alkoxyalkyl,

15 alkylthio, alkylsulfinyl, alkylsulfonyl, carboxyalkyl, alkylamino, dialkylamino,
aminocarbonyl, alkylaminocarbonyl, arylaminocarbonyl, aralkylaminocarbonyl,
alkyicarbonylamino, arylcarbonylamino, aralkylcarbonylamino, alkylcarbonyl,
heterocyclocarbonyl, aminosulfonyl, alkylaminosulfonyl, alkylsulfonyl, and
heterocyclosulfonyl;

20 R’s, R’ and R’y are independently selected from the group consisting
of hydrogen, halo, haloalkyl, alkyl, alkenyl, alkynyl, hydroxyalkyl, aminoalkyl,
carboxyalkyl, alkoxyalkyl, nitro, amino, ureido, cyano, acylamino, amide,

hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido and alkylthiol;




3-[4- (3-chl oro- 2- cyanophenoxy) phenyl ] - 1 H-pyrazol e- | -carboxani de; 23 SEP 700
3-[4-(2, 4-di fl uor ophenoxy) phenyl ] - 1H pyrazol e-| - car boxam de;

3-[4-(4-chl oro-2-fl uorophenoxy) phenyl ] -1H pyrazol e- | -carboxam de; 3
-[4-(2-chl oro-4-fl uorophenoxy) phenyl] o4 H pyrazole- | -carboxamde; 1 -[3

- [4-(4-nitrophenoxy)phenyl]-1 H pyrazolyl]ethanone; 2-nethyl- | -[3

- (4- phenoxyphenyl)-1 H pyrazol e] propanone; 30

1- net hanesul f onyl - 3- (4- phenoxy) phenyl -1 H pyrazole; 2 4 SEP 2003 91 5 10 15
20 25 2-{ 5-[4-(4-fluorophenoxy)phenyl]-1 H pyrazol-Il-yl } -

1-(4- net hyl ' ; | L
L, (4~ et hyl ) pi per azf R i del@taaeonhg lrburPcb i 'drptPhssay) Akesy! 1 -

i [ 4- (ﬁ }‘I uozoplﬂélmxly)lpfldm‘!?zl}?’li. dﬁnmallqi.obarboxwlky} gdkopatieyh- mjmla Iarmrllo

nmor phol i n-4-y uor o n pyraz -yl }-

et hanone; 1-[2- (“r‘?’é‘f‘%‘raﬁ}é%t‘i’r faGHigmIne: n%‘}‘g W‘ifg@s ﬁ“cbzl aFYT‘]EY oﬁﬁ oi’%’ﬂaenyl]
1 Hpyrazole; 1-gd; 0% ‘%ﬂggﬂ aﬁﬁﬁbecfﬂa |-4- (4-fl uorophenoxy) phenyl ] -1

H pyrazole; 3- [4 (4-f uorgp eny thl%’) ényl]-l H-pyrazol e- | -carboxam de;
?- [4- (%-f1 uor ophenyl tRuiy a3 Fslalecty:ﬂ]ffdm Hha)granxpalcenmﬂmg%f amino, alkyl, alkenyl,

4- (4-fluorophenoxy) phenyl ] - razol -yl ] et hanol ;
[ 4- (4-f1 uor oph yl) PR sy | ]kY aping, p@lﬂ&ylém@ot a&@ﬂﬂawwop diglkylaminoalkenyl,
|

[ 4

2[5 [ (a1 uory SR staldr Dol HRECRRETRVARSTY whaa Y Flkefbcfcte.

et hanone; heterocycloalkyl, and cycloalkylalkylamino, all of which can be optionally
substituted; wherein

10 Ris 18 selected from the group consisting of hydrogen, optionally
substituted alkyl, and an alkalimetal; and

X isone of O, S, NRs, NR;5C(0), or C(O)NR s where R;s is

hydrogen, alkyl or cycloalkyl.

15 36.  The compound of claim 1, wherein said compound is:
3-[4—(4—ﬂu6rophenoxy)phenyl]-1H—pyrazole;
S-methylthio-3-(4-phenoxyphenyl)- 1H-pyrazole-1-carboxamide;
5-methylsulfinyl-3-(4-phenoxyphenyl)-1H-pyrazole-1-carboxamide;
3-[4-(4-flucrophenoxy)phenyl]-1H-pyrazole-1-carboxamide;

20 3-[4-(4-nitrophenoxy)phenyl]- 1 H-pyrazole-1-carboxamide;
3-[4-(4-methoxyphenoxy)phenyl]-1H-pyrazole-1-carboxamide;
3-[4-(4-aminophenoxy)phenyl]- 1H-pyrazole-1-carboxamide;
3-[4-(4-cyanophenoxy)phenyl]-1H-pyrazole-1-carboxamide;
3-[4-(3-chloro-2-cyanophenoxy)phenyl]- 1H-pyrazole- 1-carboxamide;

25 3-[4-(2,4-diflucrophenoxy)phenyl}-1H-pyrazole-1-carboxamide;
3-[4-(4-ch]oro—2-f_1uorophenoxy)phenyl]- 1H-pyrazole-1-carboxamide;
3-[4-(2-chloro-4-fluorophenoxy)phenyl]-1H-pyrazole-i-carboxamide;

1-{3-[4-(4-nitrophenoxy)phenyl]- 1H-pyrazolylJethanone;
2-methyl-1-[3-(4-phenoxyphenyl)- | H-pyrazole]propanone;
30 1-methanesulfonyl-3-(4-phenoxy)phenyl-1H-pyrazole;



2- (N-met hyl acet am do) -3 -[4-(4-fl uorophenoxy) phenyl] -2H pyrazol e;
-[4-(4-fl uorophenoxy) phenyl ] -pyrazol- | -yl } -acetam de;
2-(3-[4-(4-fluorophenoxy) phenyl ]-pyrazol- | -yl)-acetam de; 3- {
5-[4- (4-fl uorophenoxy) phenyl ] - pyrazol -B1yl }-propionam de; 3- [3
-fluoro-4-(4-fluorophenoxy)phenyl] -1 H pyrazole- | -carboxam de;
-[4-(4-fl uorophenoxy) phenyl ] -pyrazol- | -yl } -pyrimdine;, 2- { 3
-[4-(4-trifluoronethyl phenoxy) phenyl ] pyrazol- | -yl) pyrimdine;
5-[4- (4-fl uorophenoxy) phenyl ] - pyrrol e- 2- car boxanm de;

5- (4- phenoxyphenyl ) pyr{ol4et4learopienaxy)plenyl|hét-pyrazd-1-y1} -

-[4-(4-fl uorophenoxy) phepyl rol e-.2-carhoxyl ate; or a pharnaceuti
acceptabl e salt ther eop{-P‘é&%&bwg&wqﬂﬁ-@p&q, A phar naceuti cal

conposi tion, conpri si ln%égﬁ@_ﬁmwgw&ﬁpq_ 1@ﬂﬁyr§{801- 1c Izjzﬂﬁet%ggﬁrgﬁﬁg

pharmaceutically accep

| e carrler uent . use

29 {{SEP 2003

2- {3

cally

a
ffective

amount of a conpound of2-blprnmul a: 5 R11 or a pharnaceutically acceptable
salt, prodrug or solva

her eof , wherej n: Het is het er oar yl
fromthe group consi s‘t-{%i-g‘kﬁwo %“Oﬁ)ﬂ“‘é‘yg‘e‘&“gEl’ré%Plflrﬂﬁ'iH"Pi@“g?r‘B%
consi sting of hydrogen A BYCl 08l akkyl qatatoaryl,
C(O R14, CH2C(O R 4, qg‘?%@f%ﬁﬁ P %‘S%ﬁﬁuzﬁf?ﬁ%@%#@ﬁm?k %%fa%dg?i Al | y
substituted; R2, R3, amghddénere independently selected fromthe group
consisting of hydro

aryl, am noal kyl ,

h

%E%Q%hwwl oavlmliﬁt

al kyl, cycl oal ky

|,
i3~ (4l kiperpphenioxy Jppeayll-f i

al kyl sul fonyl, car boxyahjlf_ékgazglg. cyano, am no, al kylam no, am nocarb

al kyl am nocar bonyl ,
al kyl t@r bonyl am no,

ary nocar bonyl , aral kyl am nocar bonyl ,

la(2ytatbaneyiydyathyi)a-[4a@dathioybphendaNytieapt] 181-pyrazole;

al kyl car bonyl , het erocgzég ar bonyl am nosul fonyl , al kyl am_nosul fo

al kyl sul fonyl, and hex

15

20

235

30

rgehsny gHgIphenyi]- 1H-pyrazole-1-carboxamide;
3-[4-(4-fluorophenylthio)phenyl]- 1H-pyrazole,
2-[5-[4-(4-fluorophenoxy)phenyl]-pyrazol-1-yl]ethanol;
3-[4-(4-fluorophenoxy)phenyl]-1H-pyrazole-1-carboxylic acid
dimethylamide;
1-benzyl-5-[4-(4-fluorophenoxy)phenyl}-1H-pyrazole;
2-[3-[4-(4-fluorophenoxy)phenyl]-2H-pyrazol-2-yl]-1-pyrrolidin-1-yl
ethanone;
2-(N-methylacetamido)-3-[4-(4-fluorophenoxy)phenyl]-2H-pyrazole,
2-{5-[4-(4-fluorophenoxy)phenyl]-pyrazol-1-yl }-acetamide;
2-{3-[4-(4-fluorophenoxy)phenyl]-pyrazol-1-yl }-acetamide;
3-{5-[4-(4-fluorophenoxy)phenyl]-pyrazol-1-yl }-propionamide;
3-[3-fluoro-4-(4-fluorophenoxy)phenyl]- 1 H-pyrazole-1-carboxamide;,
2-{3-[4-(4-fluorophenoxy)phenyl]-pyrazol-1-yl}-pyrimidine;
2-{3-[4-(4-trifluoromethylphenoxy)phenyl]pyrazol-1-yl } pyrimidine;
5-f4-(4-fluorophenoxy)phenyl]-pyrrole-2-carboxamide;
5-(4-phenoxyphenyl)pyrrole-2-carboxamide;
methyl 5-[4-(4-fluorophenoxy)phenyl]pyrrole-2-carboxylate;

or a pharmaceutically acceptable salt thereof.

sel ected

al kenyl , al kynyl , hal oal kyl ,

nyl ,
onyl ,

nyl ,




2 4 SEP 2003 93 the R groups in adjacent carbon atons can be taken together
with the carbon atons to which they are attached to forma carbocyclfﬁngqgﬂg

heterocycle; Rs, R6, R7, R$, R9, Rio, R|l, R12, and R13 are independen
selected fromthe group consisting of gaydrogen, hal o, hal oal kyl, aryl,

Iy

cycloal kyl, 5 saturated or partially unsaturated heterocycle, heteroaryl,
al kyl, al kenyl, al kynyl, arylal kyl, arylal kenyl, aryl al kynyl,
het er oaryl al kyl , heteroaryl al kenyl, heteroaryl al kynyl, cycl oal kyl al kyl

het er ocycl oal kyl , hydroxyal kyl, am noal kyl, carboxyal kyl, al koxyal kyl,
nitro, amno, UrH‘i.dO,A@Hﬂﬂﬁceﬂﬁh’]'@mg@ﬁtio@%ﬁ)grisingﬁﬁr ubhdbPAny GRYIFOXY,
azi do, al koxy, carboxy, carbonylam do and al kylthiol; 10 or RO and R o or
Rioand R i are takethimsdettand agharmacheticaly tnsaptablesrrico ondlilusnt. t hey are
attached to forma carbocycle or a heterocycle; Rl4 is selected fromthe
group consisting of am no, alkyl, alkenyl, alkynyl, OR16, alkylam no,

di al kyl ami no, aligny| A [Re of & EFQAVE ¥hour o’k K¥tnpodidy bf forfGlaer 0ar yl ,

aryl al kenyl, aryl al kynyl, aryl al kyl am no, di al kyl am noal kenyl, 15

het er okycl e, heterocycl oal kyl ami no, and cycl oal kyl al kyl ani no, all of which
can be optionally substituted; wherein R16 is selected fromthe group
consi sting of hydrogen, optionally substituted al kyl, and an al kalinetal;
and X is one of 0, S, NRis, CHR,,NRL5C(O), or C(ONR's, wherein R15 is 20
hydr ogen, al kyl or cycl oal kyl, for RbheRre"p;arati on of a nedi canent for the
treatnment of a disorder reé% ¢ to $heA bl ockade of sodium channels in a
mammal suffering therefrom 25 7 e @ "t he conposition of claim 37
for the preparation of a nedganent fo e treatment of a disorder
responsive to the bl ockade of sodfum cganm®d s in a manmmal suffering
therefrom 40. The use of an effective anount of a conpound fornula: 24
SEP2003 94 5

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

10 Het is a heteroaryl! selected from the group consisting of
R1 R2
~N R1"‘ ~N R1\
N N N .
M R2 /&“?7 R2 and /Qi Ra >
"36) R3. (i) s ()

R, is selected from the group consisting of hydrogen, alkyl, cycloalkyl,
15 aryl, aralkyl, heteroaryl, C(O)R,4, CH2C(O)R 14, S(O)R}4, and SO:R 4 all of
which may be optionally substituted;
Ra, R3, and R, are independently selected from the group consisting of
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, haloalkyl, aryl, aminoalkyl,
hydroxyalkyl, alkoxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, carboxyalkyl,

20 cyano, amino, alkylamino, aminocarbonyl, alkylaminocarbonyl,

arylaminocarbonyl, aralkylaminocarbonyl, alkylcarbonylamino,
arylcarbonylamino, aralkylcarbonylamino, alkylcarbonyl, heterocyclocarbonyl,

aminosulfonyl, alkylaminosulfonyl, alkylsulfonyl, and heterocyclosulfonyl, or



or a pharmaceutically acceptable salt, prodrug or sol vate thereof, mhe?éisrﬂ: 1003
Het is a heteroaryl selected fromthe group consisting of and R3 (ii) | R

is selected fromthe group consisting of hydrogen, alkyl, cycloal kyl,

aryl, aralkyl, heteroaryl, C(O Rl4, CH®E(O R14, S(O Rl14, and SO02R14 all of

10 which may be optionally substituted; R2, R3, and R4 are independently

sel ected fromthe group consisting of hydrogen, alkyl, cycloal kyl,

al kenyl , al kynyl, hal oal kyl, aryl, am noal kyl, hydroxyal kyl, al koxyal kyl,

al kyl thio, alkyl ﬁul finyl, al kyl sul fonyl, car boxyal kyl cyano am no,

al kyl ani no, ar nithe &aS18RS in, adaﬂCRVI %ﬁb%ﬁmbéﬁybe taken é‘Pgﬁlﬂthﬂ thetrarhpn,

ar al kyl am nocar 0, | am
ar al kyl car bonyl gd?n&ﬁ%)m \%IHEHP%S Eo*%‘: lJeatf.}grr“(%gycl éé"a?ﬂcb%n{/‘?etem%#énosul fonyl,
al kyl am nosul fonyl , alkskxms L RO, FaCRAERE! a6y ® Patd haspendedlly seldefedR

groups in adjacent carbon atons can be taken together with the carbon
atoms to which tfey ﬁlﬁegf@tlt’a%qﬂé@llflg) Ofobyﬁftége@aﬁlbbc%wl@ll@ﬂ afyhet:ElQﬁHSMhl e; R5,

& R7,sR8, RO, d Rl d d | h
f oup Sonsi ot nRaraR bt gaialR o asRrtuBl b BOSRE | Rt o il kel it e
or partiall y un at@ﬁam?tt %ﬁﬂké‘dﬁ mls)mg?ﬁﬁawﬂem ﬂrliﬂ I, hRickGm Lﬂkenyal kynyl ,

aryl al kyl , yIaIken |, hét er oary eteroaryl al Kenyl, 2

ﬁ gEP 20?:;» ;35 hét@rgiawllqmdy nwloﬂlad?ksdahﬂyn}ogml?y& hhstcbﬁmu«yl cmtifglkyl, y
r , ntr n r y
czangfygcyyam e’ nlg)a gé"l @yar?tﬁgo?"“%gcs}\)%a% %ﬁ%odldmy amy?"?‘g&lrjbg;(y?
car bonyl ami do afl@d?d:&?%h{l&l' géyloxyoazﬂ@ ARSkyRcaHoky, Bhibod ?Qmﬂofaxﬁlr AcflAlcEn
a

together with the carbon atoms to which 5 they are tached to form a
carbodfcle or a MdiﬁmddymbeRmmdRhsarséal@utt@ttlfermhtthecqbomptomsrtemdnamg of

REAEATIRE S AT e
aryl al kynyl, aryl al kykgnis nQlectidfry! fai foap ka%mﬁktmg of amino, alkyl, alkenyl,
alkynyl, OR;,, alkylamino, dialkylamino, alkenylamino, cycloalkyl, aralkyl, aryl,
heteroaryl, arylalkenyl, arylalkynyl, arylalkylamino, dialkylaminoalkenyl,
15 heterocycle, héterocycloalkylamino, and cycloalkylalkylamino, all of which can
be optionally substituted; wherein
Ris 15 selected from the group consisting of hydrogen, optionally
substituted alkyl, and an alkalimetal, and
X is one of O, §, NRys, CHz, NR;5sC(0), or C{O)NR;s, wherein Ry; is
20 hydrogen, alkyl or cycloalkyl,
for the preparation of a medicament for the treatment of a disorder responsive

to the blockade of sodium channels in a mammal suffering therefrom.

39.  The use of the composition of claim 37 for the preparation of a
25 medicament for the treatment of a disorder responsive to the blockade

of sodium channels in a mammal suffering therefrom.

40.  The use of an effective amount of a compound formula:




heterocycl e, heterocycl oal kyl am no, and cycl oal kyl al kyl am no, all of v §fp 703
can 10 be optionally substituted; wherein R16 is selected fromthe group
consi sting of hydrogen, optionally substituted al kyl, and an al kali netal;
and X is one of 0, S, NRI's, CH2, NRL5CE®), or C(O) NRL5, wherein R15 is
hydr ogen, al kyl or cycloal kyl, 15 for the preparation of a nmedi canent for
the treatnent, prevention or anelioration of neuronal |oss follow ng
gl obal and focal ischem a; neurodegenerative conditions; pain or tinnitus;
mani ¢ depression; for providin | ocal anesthesia; for the treatnent of
arrhythmas, or convul sions. 2G'@1g,The usg, of the conposition of claim 37
for the preparation of a i nt f®% treating, preventing or
anel i orati ng neuronal |oss iLng g gl-Hend focal ischem a; treating,
preventing or aneliorating dedgne atf ve conditions; treating
preventing or aneliorating paﬂﬁ R tindiths:; treating, preventing or
anel i orating mani c depression; 25 provi%ﬁ ng El ocal anesthesia; or treating
arrhythm as, or treating convulsions. 30 42. The use of claim40 or 41,
wherein the use is for treating, preventing or aneliorating pain and said
pain is one of neuropathic pain, surgical pain or chronic pain. 2 4 SEP
2003 96 43. The use of an effective anount of a conpound of formula: 5 1| or
a phar maceut i cal 12 Rhagagreutitadly segeptablersalir prgdie os splyate shareed; whereinpher ei n:
et 19 a heteroaryl sglagh fteld:QbibSePESMNE GATH ohiinglorR A - RUIM=N

. (i) R3 (vi)

5

R1. R2

’bi R1‘- —N R1"~
N N N -

R3 (i R3. (i) Ry ()

R, is selected from the group consisting of hydrogen, alkyl, cycloalkyl,
aryl, aralkyl, heteroaryl, C(O)R 4, CH;C(O)R,4, S(O)R 14, and SO,Ry4 all of

10 which may be optionally substituted;

Rz, Rs, and R, are independently selected from the group consisting of
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, haloalkyl, aryl, aminoalkyl,
hydroxyalkyl, alkoxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, carboxyalkyl,
cyano, amino, alkylamino, aminocarbonyl, alkylaminocarbonyl,

15 arylaminocarbonyl, aralkylaminocarbonyl, alkylcarbonylamino,
arylcarbonylamino, aralkylcarbonylamino, alkylcarbonyl, heterocyclocarbonyl,
aminosulfonyl, alkylaminosulfonyl, alkylsulfonyl, and heterocyclosulfonyl, or
the R groups in adjacent carbon atoms can be taken together with the carbon
atoms to which they are attached to form a carbocycle or a heterocycle;,

20 Rs, Rs, Ry, Rs, R, Ryp, Ry, Ry, and R;3 are independently selected
from the group consisting of hydrogen, halo, haloalkyl, aryl, cycloalkyl,
saturated or partially unsaturated heterocycle, heteroaryl, alkyl, alkenyl,
alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl,




10 R1 is selected fromthe group consisting of hydrogen, alkyl, cycl Oa?KXi'TEPIUﬂH
aryl, aral kyl, heteroaryl, C(ORl4, CH2C(OR O S(O R14, and SO2R14 all o

whi ch nmay be optionally substituted; R2, R3, and R4 are independently

sel ected fromthe group consisting of 98ydrogen, alkyl, cycloal kyl,

al kenyl , al kynyl, hal oal kyl, aryl, am noal kyl, 15 hydroxyal kyl,

al koxyal kyl, al kylthio, alkylsulflnyl, alkylsulfonyl, carboxyal kyl, cyano,

am no, al kyl am no, am nocarbonyl, al kyl am nocarbonyl, aryl am nocarbonyl,

ar al kyl am nocar bonyl , al kyl car bonyl am no, aryl carbonyl am no,

ar al kyl car bony| drienoarylalkiyl ceyclmatkylalkyheticesrocyctdatiah riydrosdyalkylanintiasitdyi, ony | |
al kyl am nosul fonyl, al kyl sul fonyl, and heterocyclosul fonyl, or 20 the R
groups in adj acéRtboxydisn alkogvalkdamitie 1BRen UL RENOwACHAMTS, AMiBsN

atons to which t r g, at d.jeo f a 0 | e.or. teracvel e; Rs,
R6, R7, R8, R9, }&Iﬂ%l)o,x?qui(?}’ é@ﬁ’aﬁ%@%@&g&’emﬁﬁé pg%gggﬁl?@dgeapgcaﬁgg% romt he
group consi sti ngra; and & PSRy, ah@ RO, ard alkemtdgsther ditlilthe CarbdrORbinY ko whith R4 2
4 SEP 2003 97 saturated or partially unsaturated heterocycle, heteroaryl,

al kyl ,3al kenyl , they argattached tg foamiadarbasygle af kbeigrocyeley| al kynyl ,

het eroaryl al kyl , hetegoarylal k I het er oaryl.al k |, .cycloal kyl al kyl ,
het erocy%:ll oal Kyl , hy§§‘6>3§/§f3§§tf$r%?ﬂlnt85|5{w? °°§%$W§§§%PW°§/ ailhyio o yl>/,
nitro, amno, urgikydgl, ORYAAfylaind, AHIBPamias] ﬂl&nyﬁnﬁﬁ(?&?db’alkﬁ%&r@ikyl, | oxy,

azi do, al koxy, carboxy, carbonylam do and al ky[thiol';  or and RI4 or RIO
and R11 are takdmtarogyk harylalkenyl, t rreylalkyiybn ayliiglamnohididdkylahinpalkenyl,
attached to for car pbocycl e or het er ocycl g; | s.sel ected.fromthe
group consi sti nglegefm ﬁrengée%ﬂcﬁ?ﬁl@%ﬂyﬂd cyﬁ‘%%®im%,aﬁ£f@%Wo,

di al kyham no, aldeedvibally Wbstived Qphdisth. aral kyl, aryl, 10 heteroaryl,

aryl al kenyl , aryl al klynylyl,masfyl a{i’kyl anli no, di al kyl am noal kenyl, heterocycl e,

het er ocycl oal kyl am ndR;saisdsetegteidofibiay thel kydupniorsistiag | ofohydsbgent) apionaltye
6.is selected fromthe group consisting

SPt L;gﬁlol\:]gn,suggts:‘%%{iﬁq%g JQE%‘S‘%Q‘E%@H‘“’&WWQ and an alkalinetal; and 15 X is
one of 0, S, NRI's, CHg.is NRIGEOOs; NRL,, €1 NRIG(OINE 8{BINRLD, Wherein Rys is
' hydrogen, alkyl or cycloalkyl,
15 for the preparation of a medicament for the treatment, prevention or
amelioration of neuronal loss following global and focal ischemia,

neurodegenerative conditions; pain or tinnitus; manic depression, for providing

local anesthesia; for the treatment of arrhythmias, or convulsions.

20 41.  The use of the composition of claim 37 for the preparation of a
medicament for treating, preventing or ameliorating neuronal loss
following global and focal ischemia, treating, preventing or ameliorating
neurodegenerative conditions; treating, preventing or ameliorating pain
or tinnitus; treating, preventing or ameliorating manic depression,

25 providing local anesthesia, or treating arrhythmias, or treating

convulsions.

42, The use of claim 40 or 41, wherein the use is for treating, preventing or
ameliorating pain and said pain is one of neuropathic pain, surgical pain

30 or chronic pain.



hydr ogen, al kyl or cycloal kyl, for the preparation of a nedicanent for 4 SEP 2003
alleviating or preventing seizure activity in an animl subject. 20 474

The use of the conposition of claim37 for the preparation of a nedi cament
for alleviating or preventing seizure &tivity in an aninmal subject. 45. A
compound having the formula: 25 1 2 4 SEP 2003 98 or a pharmaceutically
acceptabl e salt, prodrug or solvate thereof, wherein: Het is a heteroaryl
selected fromthe group consisting of R3 (1) 5and R4 R3 (ii) R3 (V1) Rl

is selected fromthe group consisting of hydrogen, alkyl, cycloal kyl,

aryl, aral kyl, heteroaryl, C(OR14, CH2C(O R14, S(O R14, and SO2R14 all of

whi ch may be opttonal substi t ut ed,; and R4 dependent |y

R2, , e i
sel ected fromthe-groufy BORSMLE %V%mo%lggff&?‘&@%‘%ﬂd |fRgpm ?”“cycl oal kyl ,
al kenyl , al kynyl, hal oal kyl, aryl, am noal kyl, hydroxyal kyl, al koxyal kyl,

al kyl thi o, al kyl sulfinyl, alkylsulfonyl, carboxyal kyl, cyano, am no,
al kyl am no, ami nocarbonyl, al kfanjnocarbonyl, aryl am nocarbonyl,
Y ar yl car bonyl am no,

ar al kyl am nocar bonyl , al kyIRg
ar al kyl car bonyl am no, al kyl
al kyl am nosul fonyl , al kyl sul f ofty
groups in adjacent carbon at SHE ¢ e together wth the carbon
atons to which they are attached to forffa a ¢arbocycle or a heterocycle; R5,
R6, R7, R8, R9, R10i R11, R12, and R13 are independently sel ected

OCYfet ocar bonyl, 15 am nosul fonyl ,
erocycl osul fonyl, or tr]e R

5

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

Het is a heteroaryl selected from the group consisting of
R1

R2
-N R, ,-N Ris
N N N .
/JI\/e’Rz . _\\ Rz . and /Q*RA; ;

&10 %3 (i) Rs ()

10 R, is selected from the group consisting of hydrogen, alky!, cycloalkyl,
aryl, aralkyl, heteroaryl, C(O)R,4, CH;C(O)R,4, S(O)R,4, and SO,R4 all of
which may be optionally substituted;

Rz, Rs, and Ry are independently selected from the group consisting of
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, haloalkyl, aryl, aminoalkyl,

15 ~ hydroxyalkyl, alkoxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, carboxyalkyl,
cyano, amino, alkylamino, aminocarbonyl, alkylaminocarbonyl,
arylaminocarbonyl, aralkylaminocarbonyl, alkylcarbonylamino,
arylcarbonylamino, aralkylcarbonylamino, alkylcarbonyl, heterocyclocarbonyl,
aminosulfonyl, alkylaminosulfonyl, alkyisulfonyi, and heterocyclosulfonyl, or

20 the R groups in adjacent carbon atoms can be taken together with the carbon
atoms to which they are attached to form a carbocycle or a heterocycle;

Rs, Rs, Ry, Rg, Rg, Ryo, Ryy, Ryz, and Ry; are independently selected

from the group consisting of hydrogen, halo, haloalkyl, aryl, cycloalkyl,




fromthe group consisting of hydrogen, halo, haloalkyl, aryl, cycloal kgl SEP 2003
20 saturated or partially unsaturated heterocycle, heteroaryl, alkyl,

al kenyl, al kynyl, aryl al kyl, aryl al kenyl, aryl al kynyl, heteroaryl al kyl,

het eroaryl al kenyl, heteroaryl al kynyl, 9ycl oal kyl al kyl , het erocycl oal kyl,

hydr oxyal kyl , am noal kyl , carboxyal kyl, al koxyal kyl, nitro, am no, ureido,
cyano, acylam no, am de, hydroxy, thiol, acyloxy, azido, alkoxy, carboxy,
carbonyl am do and al kylthiol; 25 or RO and R10 or R10 and Rl11l are taken
together with the carbon atons to which they are attached to forma

carbocycl e or a Seraedcyicipartially wsaturased chegasoeygles r gteronw], galiyh dberyl,sti ng

f amino, alkyl,_.al kenyl | kynyl 6, al kyl ani i al kyl ani
21 Kenyl i no. S v afSigKenvl S5ynorfiy HeigRaihancl, Beliealiyheis
aryl al kenyl, ar Mie@ér&ﬂ%; cyblcuib Y m&b&g@mémyl,l llh}‘ﬁg?(y\‘;imﬂéjya%ﬁnoalky

’ !
het er ocycl oal kyl am no, cycl oal’kylal kyl ami no, "a ich can 5 be
optional | y substdarhexpalkylwaboaiyalkyl Gt sminec tueeddd,r oyanoh excglaminw, canide,st i ng

f hyd , t,i [ 1y, bstitut.ed al kyl d | i etal; d Xi
One o508 NPy aR thigle iy B0 Ay per B0, AR aMIaRE 4 ARARben :
al kyl or cycl Oa'd‘rniwana@tlwfkﬁiaﬂd )3 ﬁe@&@ﬁ%ﬁ&ﬁ'@& %dtﬁ'ih@&arbélpat%ﬂﬁgeml ed. |

46. Use of a conpound of claim45 as a radioligand for its binding site on I
t he sodi um chanrtbey arg Bttached Tin forosecanipanycldion g heteraslyaem 40. wherein the use |

5o reating o ogel Lopling, neuenal | ook Lol orng 8 001 ftdocel
deprassi on. . pr ovi i Ot ke, QgD R R PREPMRR FERE o ng
convull@i ons. 20 heteroaryl, arylalkenyl, arylalkynyl, arylalkylamino, dialkylaminoalkenyl,
heterocycle, heterocycloalkylamino, and cycloalkylalkylamino, all of which can
be optionally substituted; wherein
Ris is selected from the group consisting of hydrogen, optionally
substituted alkyl, and an alkalimetal; and
15 X is one of O, S, NR;5, CH;, NRsC(0), or C(O)NR;s, wherein R;s is
hydrogen, alkyl or cycloalkyl,
for the preparation of a medicament for alleviating or preventing seizure

activity in an animal subject.

20 44.  The use of the composition of claim 37 for the preparation of a
medicament for alleviating or preventing seizure activity in an animal

subject.

' 45. A compound having the formula:
25

R10
Rg R RT

Rq 8
% Het
R12 I
R1a R

Rg 5




10

15

20

25

98

or a pharmaceutically acceptable salt, prodrug or solvate thereof, wherein:

Het is a heteroaryl selected from the group consisting of

R+ R2
-N Ry -N R1.
N N N .
MRZ : \\ R ; and QR;; N
R3 (1) Ra (i) Ry ()

R; is selected from the group consisting of hydrogen, alkyl, cycloalkyl,
aryl, aralkyl, heteroaryl, C(O)R4, CH;C(O)R14, S(O)R14, and SO;R;,4 all of
which may be optionally substituted;

Rz, Rs, and Ry are independently selected from the group consisting of
hydrogen, alkyl, cycloalkyl, alkenyl, alkynyl, haloalkyl, aryl, aminoalkyl,
hydroxyalkyl, alkoxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, carboxyalkyl,
cyano, amino, alkylamino, aminocarbonyl, alkylaminocarbonyl,
arylaminocarbonyl, aralkylaminocarbonyl, alkylcarbonylamino,
arylcarbonylamino, aralkylcarbonylamino, alkylcarbonyl, heterocyclocarbonyl,
aminosulfonyl, alkylaminosuifonyl, alkylsulfonyl, and heterocyclosulfonyi, or
the R groups in adjacent carbon atoms can be taken together with the carbon
atoms to which they are attached to form a carbocycle or a heterocycle,

Rs, Rs, Ry, Rs, Rs, Ryo, Ryy, Rz, and Ry; are independently selected
from the group consisting of hydrogen, halo, haloalkyl, aryl, cycloalkyl,
saturated or partially unsaturated heterocycle, heteroaryl, alkyl, alkenyl,
alkynyl, arylalkyl, arylalkenyl, arylalkynyl, heteroarylalkyl, heteroarylalkenyl,
heteroarylalkynyl, cycloalkylalkyl, heterocycloalkyl, hydroxyalkyl, aminoalkyl,
carboxyalkyl, alkoxyalkyl, nitro, amino, ureido, cyano, acylamino, amide,
hydroxy, thiol, acyloxy, azido, alkoxy, carboxy, carbonylamido and alkylthiol;
or Ry and Ry or Ryg and R, are taken together with the carbon atoms to which

they are attached to form a carbocycle or a heterocycle,

74 SEP 200



10

15

20

99

Ris is selected from the group consisting of amino, alkyl, alkenyl,
alkynyl, OR ¢, alkylamino, dialkylamino, alkenylamino, cycloalkyl, aralkyl, aryl,
heteroaryl, arylalkenyl, arylalkynyl, arylalkylamino, dialkylaminoalkenyl,
heterocycle, heterocycloalkylamino, and cycloalkylalkylamino, all of which can
be optionally substituted; wherein

Rys 1s selected from the group consisting of hydrogen, optionally
substituted alkyl, and an alkalimetal; and

X i1s one of O, §, NR,s, CH;, NR5C(0), or C(O)NR,s, wherein R;; is
hydrogen, alkyl or cycloalkyl,

wherein said compound is *H or "C radiolabeled.

46.  Use of a compound of claim 45 as a radioligand for its binding site on

the sodium channel.

47.  The use according to claim 40 wherein the use is for treating or
ameliorating neuronal loss following global or focal ischemia, treating
or ameliorating neurodegenerative conditions, treating or ameliorating
pain or tinnitus, treating or ameliorating manic depression, providing

local anesthesia, treating arrhythmias, or treating convulsions.

24 SEP 2003



