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Pl PERI DI NE COVPOUNDS AND PHARVACEUTI CAL COVPOSI TI ONS
CONTAI NI NG THEM Thi s application clains the benefit of

wO2@5/0098Vi si onal application no. 60/489, 515, PCT/@82004/023912

July 24, 2003, the disclosure of which is incorporated
by reference herein inits entirety. 1. FIELD OF THE

%o%@} %cg?ﬁms 'A(NlrPHARMAb@@?IG@%E@};%AF;%{)@SEIONS
of a Piperidine COnggﬁyiﬁﬁwﬁiiEEWQMfor treating or
preventing a condition such as pain conprising

adm ni st ertiigapicAiforPElhii®l thé Beﬂb@i@@f U@'P@@sﬁs@ﬂal application no.
ef fective anount of a Piperidine Corgﬁoun
i

EMIHOURIBAdRlyTHE 20%/@&@@1@hom¢ af whi hsamﬁ@@prmﬁhwwference
whi ch patients seek nedi cal advice and
AR e -

Bdl n can be acute or chronic. Wile acute
pain is usually selflimted, chronic pain persists for
3 nonths or Iong@r an¥IEBD OETHE INVENTIONant changes
in a patient's personality, lifestyle, functiona
abi | ity antheptedent inveptadn redatedftd PlpRridbICdndpariids, RainPositions
in Cecil Textbook of Medicine 100-107 (J.C. Bennett

CRREPTISINgPN Hifeidee amczmt of agiperiging)Gommgyng gpd methads &¢r teeating or
pQQ\%Qltlﬁ H CQ&dlﬁk@m ce gmac% rﬁﬁ%&dﬁﬁ%ﬂs@:ﬁﬂ b 8‘1 Mimal in need

neurop th|c Ive |n I°nc
thel]eufrmeffaducedmpmtmfamparmtﬁﬂeemmpmnm. pai n such as that
associated with arthritis. Neuropathic pain is caused

by damage to fhe W centra Eﬁ\lsystem
and i s maint & ned K5

processing, .There is a | arge bod dence rel ati
Botivi Ly laibBihe Eosm %Y%%w%ofawﬁ&hmm seek medical
a{d@ﬁ:@ %%15@ ESathEEl. Ubsan cé%égachéJm&ﬁc WiHe et Paikiis %%a@% self-

and vanilloid receptors (V. D Marzo et al
1@niteds phroQs; panropﬁrmts KesLi¥ miohihis ogjonger iAxag teud(to @@)f)canbchanges

BB S Simathy, LR, b efoBieEy &g erll R BEPEER acnr
oy Plairy & Codil Bhxibvdk o dfddivthe 100-107 UIRD Bevh&t gnd F. Plum eds., 20th

neur opat hi ¢ pain in rats was attenuated (M E. Fundytus
e 19960)). Neur oReport 9:731- 735 (1998)). It has al so

been showryy E&%(re@@%loﬁh D Ghltd 9&%85& eFﬁB&%%ﬁ% off

nd uRl al | eviat e$ neuropat I'c an
rxeatdpa(hM ENodresptiye psindhclades tiSsiet mﬁiny-dlmimwthpamfand mﬂammatory

PHAT A 0 R JssO NP IS ETA s o SEWAPPNG HAgh IFAUSETIDY ditiae to the
[{enégﬁgrlﬂ) or colga! neWUu@ Q%t&n 3Rk ?sgrﬁﬁh&hﬁ:dfb‘grrabenam somatosensory

uRb- at t enuat ed paln 1n vivo ani mal "nodel s are
mvessingelihém is elagge badywhlekiglenestrekating higtinity dot@oiupdy

mgtablzftropgc fgu O%na?e receptorD%%HIIuRs% (M#E Ful}l%y&o S&Ng %ugs 15:29-58
(2001)) and vanilloid receptors (V. Di Marzo et al., Current Opinion in Neurobiology
12:372-379 (2002)) to pain processing. Inhibiting mGluR1 or mGluRS5 reduces pain, as

shown by in vivo treatment with antibodies selective for either mGluR1 or mGluR5,
where neuropathic pain in rats was attenuated (M.E. Fundytus ef al., NeuroReport 9:731-
735 (1998)). It has also been shown that antisense oligonucleotide knockdown of
mGluR1 alleviates both neuropathic and inflammatory pain (M.E. Fundytus ef al.,
British Journal of Pharmacology 132:354-367 (2001); M.E. Fundytus et al.,
Pharmacology, Biochemsitry & Behavior 73:401-410 (2002)). Small molecule

antagonists for mGluR5-attenuated pain in vivo animal models are disclosed in, e.g., K.
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Letters 292:115-118 (2000). Nociceptive pain has been
traditionally nmanaged by adm ni stering nonopioid
wan@s®e®sTs, such as acetylsalicylic acid, choPCT®ES2004/023912
magnesi umtrisalicyl ate, acetam nophen, i buprofen,
Willesi@p ubf B&urophdrinasolngy 40: 290200 e ;Degrulafiah] Neuroscience
anal_gesi cs, i ncl udi ng nor phi ne, hydronor phone,
lﬁ%@?ﬁ&é&ﬁ%ﬂlﬁé%prhanol, fentanyl, oxycodone, and

oxynor phenpe: 3 L R [ : -
Cr 2ot mong Seiogblive o BAHebh A Bpli\m 3R bl g Birlsering non
opioi drraégesics fsach ad aetybedinylic @i, etiolmd nagmsivnepishibgpiates
sl Gl B B TR g BB Oh B i,
incllﬁﬁfix?gqneﬁ)hh%? kbR g r}ﬁéﬁladén@Pl!eﬁ;&lpPéﬂ(ﬁ,%ﬁﬂaﬁﬁ, 64 Rbdone, and

post-herpetic’neuralgia), and tricyclic ' .
oxpmotptiens. ods dmaddifien tp. the hbersxlistédrizgatments mmetapethagpain, which

m t.ri. | i ne U. is unconpt.ral.l abl e .uri.nation .
car i PARISoSRE b HyP BeehdtraR ot Sl Fnlfebele s kabapenin,
carbfhARidel {3 proid a@a,f@%&asna@gqmbﬁyt@fn M0 eseagoidsts Vel s

of physical health, both in health care setti ngs and
ketapine, deximmriberphan: topigpljidocming £fos petjihernstis @gesalgia), and

. COp ilon results.jg_lar t. fr T

mcg’gfe}% é@ﬁ?@?ﬁssnag% @'éuiﬂed& Q%Jtu?eﬁgﬁf%g i oenangfa%gg?ttylbnf%gl i onic
muscar i nild-ig egeptrol~bi¢ tuesation, fenachllgrcasssd dybladdss-etrusor-
Treatments for U include the adMIﬂdgé i

A ation of drugs .
mugelg inabality g 4d affeets Reaple obalbpgssangdev fathm@rl peglgh, both in
el AELOUBRLITUE o, PALRRLI g Bhacion
reshitoin ldeze parct fginy eapylchainetisducad dtimohibion af pestganglionic

snmoot h- nuscl e rel ts such as a .conbi nation. of
GRS AP TN SRR PORF el GPLRgAE for UT Mclude the
adBfidef8h bPBRGE Ravil@¥RAIDGERIMERDrbferiiése Mhiddhe(p®ontrol

e.g., Al. Win, Uol. din. N "Am 22:557-577 (1995);
bladdertdetmsoramuscleovegrasivity. 1 Per goewds gnidudipyreicssodteaset

al . Afr. .Med. . 63:3 (1983).: K. [, et
proasthginenbinidfifti elycopSiiote) B dmbpfion'of S Bhsch retaxants
sudhf ds &Cdoimbenat 00 \WE YARLemid Sk yblutynpadrndeditfclbraineng atl Ahtidholinérgit,

bl adder contractions. Adm nistration o

. f
haygrfhees Heed Rdregt Ul (26 €&t PolndVeiaply il ehin. f\a drd2indtl 23/ 7¢1995);

Lebilllef ol ,yﬁg{r% %9%(@2@ 198?2&?‘08?% 6{ Z?zﬁ, 5‘?2&%?&1&9]. £33 (1983); RK.

COMerci n as achi eve
Mieakimpt &tod., Augaseresial 38: HIOB- 204 £ 5383) pf THdke gaes eretiot effedtive,
has treatnent occurred, wi.thout significant adverse,
howfYes, Bl gricats Reying Raighibued Blages draectioge, AfaEton of
ant‘?&@ﬁhér@ﬁtﬂl&ﬁcatﬁhk‘ fép%ieﬂﬂ the ﬁﬁinsfh%@ﬁ%‘ri@ Spe Jrachineatdi a,

and cardi ac arrhythma, which are related to the
ant i chol Noae gf theasisting tymoferdialalging ireatmientadier Ulhascchigyed

C occur fr ent | d .adversely. affec ati ent.
o5 oasies 8 ALsiame i Phbvfatohial sRuatt offist Migpout
sigiFichftHalvERe sk effeéts eBbiSexiathplB AyoviddtiesS, ir$ mouth, constipation,
anticholinergic drugs are currently prescrjbed for

blused ivéstens hpadaches, tachycrrdia,vad errdiaeraetytisnianehick are related to the
I pf or i AR d

oo BHG6TRL 0 L8 SRR PO S AR BBt

affédt patier @dmpherve. Yet despite the prevalence of unwanted anticholinergic

effects in many patients, anticholinergic drugs are currently prescribed for patients

having UL The Merck Manual of Medical Information 631-634 (R. Berkow ed., 1997).
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eroded by stomach acids or digestive juices. The sores

are typically well-defined round or oval |esions
wW@r0s@R098Y occurring in the stomach and duodenPoT/UStmOu023912

1 in 10 people develop an ulcer. U cers develop as a

result of ] gﬁggg e r t

al so k noméggfs"r%%%@gsggﬁc\g% ac %’?@%ﬂq@ﬁ% éﬁglg d}sl%egﬁn‘gectg&% has been

aroded, byps@raich, acidstbridégastiadmidesr Pii¢ sores anefigsitdlbnyelhdefined round

| ocal, mucosal -protectjve factors, such as secretion of

o al Iseipat Ry Recurging i sstospchra dgodepugn Apaitt 1gp 10 people

d’év@ﬁ»@%n&ﬂ&r.c Bhide¥s &é%gigVag% E& 'aﬂgm%lahg%é%véixﬁ&i&-b&retory

aggressive factors. r exanpl e, antacids such as

fattors, alsorkhgwn ex i‘aigresping feesors ihstighdasoermdach ol ipapsin, and

i carbonate, .a cal ci i carbaonate can_. be used to .
Reliiobas P i Sitaefinn fnd Dol gifodsiqaorGiashrs. S 4 gegtion of
BbdBORH, SauduSatidModi I H@usea, headache, and weakness.

; .

Antacids can also interfere with the absorption of
ot her dr ugEreatment ofdcdss txpdcadlyrimentyesrdducangser idhiditingghe
H2 anga?%ni Stﬁ such. as ciir&geti i ne, r.anitidine N .
JERFSTT BT AR FRTRIS APRECS 3y a3l P RS, gpagnesium
Ildesi8e, sbiudBiedboNasd, and 4RI EHiUABEHatd € beWheBYo neutralize
reduci ng gastric acid and di gestive-enzyme secretion
omegh asirlsh riacidsa by Weveargn sewserallirgosiy dendinedoingusepcheadache, and
whABGH &R&i&%ﬂ%&%ﬁh&%a@ﬂ@?&%%?&ﬁtioﬁ‘ ki dru%séiﬂ{o the blood
cause breast enlargenent and Inpotence In nen, nta
ghramged chesplailadal y in the el derly), headache,
di zzi ness,__nausea, nyal gia, diarrhea, .rash, and fever. . .
He, K+ - ATPAEasniys: spescig n%ngalahéwag&ogﬂwﬁdand nizatidine,
| | . . ’ . .
RIS R aBIe, B S EONE PR uE Ridpe Bl ot gusrc
acsbahdodigeshize-shoymee fectation ebicittdeb yalustdmitsi ahd aglidrdbtagonists in the

associ at.e i th , K+ - ATPase inhibitors include
FeRedRaGhatond, 1 ptigsidy Foorre, o peas entifgement and
it poFnbe fiSmers GREHAI RN G es PdshEcislpahe cldBdy), hed¥ati) Hizziness,
el'evations of plasnma activities of am notransferases.
19yesaanlyakede, diardies.gads ead fayer.r eat ul cers. Sucrafl ate

adheres t o epit helpal - . [ |.eyved ;to for
protecti ngd(@%t'i %P%F 1@%&%%;3’%%0%5%&%%% Z@e{a’rg]td&%bsf) grrzrlo%lg are also
iredto next uless 31, &'e ATRWME itdiihitoeainhibtilthe peammsliorpal dndfmes used
dr%l nmouth, and interfere \é@ét h the absorption, of other

b g stomagh fvricststeaciar 81dg sBgcimerciaad wEbHo e p)TBpse iplybitors
: 1 f i DiQLiC .1

R0 BEL S0 AR B 105 U e, 04 0L R BALC i s
adripositisclswacthnase! fasmuddiviies oéhinmotmneemsat. col | oi dal

bi smuth cigrate. The bismuth conpounds are | i eved.to,.
enhance se%ﬂé‘iffa&%ls&ﬁoﬁﬁ%%st_mé‘ﬁﬂ HE “,"raﬁﬁﬁi agﬁ?rebg)p@nhehal cells
Alié ¥elleved BNfdrRG pré@civt @At AHhe bhR!ofafaldes fo ffomote healing.
pylori. Ingestion of bisnuth conpounds, however, can

Suszaflate, hewevert era qahsesepmstinpntionndry anousih andXimertgrearith thaabsorption
ifniﬂlerfﬁlre wWith the
of other drugs.

Antibiotics are used when Helicobacter pylori is the underlying cause of

the ulcer. Often antibiotic therapy is coupled with the administration of bismuth
compounds such as bismuth subsalicylate and colloidal bismuth citrate. The bismuth
compounds are believed to enhance secretion of mucous and HCOs', inhibit pepsin

activity, and act as an antibacterial against H. pylori. Ingestion of bismuth compounds,
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absorption of other drugs. Prostaglandi n anal ogues,

such as m soprostal, inhibit secretion of acid and
w@Risbe8e t he secretion of nucous and bi car boret/@Sand023912

are also used to treat ulcers, especially ulcers in

+3 |

hogza% z{néFV\éégot cfl%xgilt%l: afis’}lgzg éog%&%faQ% gf 35 a%%éa%l%%f&’wﬂh the
abﬂﬁ@h@@u@@he er, can cause dlarrhea and abdonlna

cranmping._In addltlon some prostagl andi.n anal ogue

are abor tRrpsiaglandin anatogussriyeh %Wésopgpsml,ﬁehla}t sectdtion of acid and
st1&§ﬁ LG sgfreﬁ&poﬁ]nﬁ@o& Qnd %ﬁ%rbtoﬂatreraﬁatar lgdaﬁs%d to treat dllcers

enoxol one appears to a the conposition

espicidlyi Utlger@ fn pamems Svhotﬂaqnﬁhwmtekmdail ang-ihfiEmmaeog diugs Effective

o o SRR BB JOHELE ot B

cnsrﬂj % ﬁﬁa&hﬁtﬁ%ﬁné g%&fag%am HMHRGAES b GbGBlcieey gi ©
oni sts such as pifenzapl ne~and tel enzapi ne can
aI so be Gagbenogolonelrcminguil domeondetarmiscabmustede@treat ulcers.

| cers. Side effe&ts of nuscari nler:H ChO|I i C
us &]ﬁeaeby

CaRtIogBNPS PR dtier BF FORBHOR

enhARSid e hliRBsal bhirRr. MEiibkndIsIR! h@fe ¥ d:'aﬁ i?éad't@f[\&r ARd fler
496- 500 (R Berkow ed., 1997) and Goodman and G | nan's

retphiéorphaparosipadivpakalpa, sndinpriisd ghieast ©FIgTE- 915 (J.
oyl SO Sa stk e 8B s cinsain

caflaBobe@ked td eric@ hcidhecleavwehndeen ks, Fidaeftstts effhgsearinic
causing recurri, ng:lg abdom nal cra s .and di arrhea. The

cholipergig satagemists gpsTudesdrympppth, bl Hsien 94 copHmaLey. v@w Merck
MEL Lf Med&&ﬂpszr lagbr? 866800 YR eﬁ‘k&\@ @% :j T?%@ dGd @Og)d%ﬁ land

enteritrs, granulomatous ileitis, ocolitils, iIs
Gitmalis @he Bha;midcaha@f&tail Basiobf Thmupames@ﬁ) rals (EaHlardn\ianﬁmﬂ'Is

.di sease cur qually in both sexes and is nore
IJE%Hﬁﬁ% '%ﬁggﬂéggk east er n- Eur opean ancestry. Most

cases of fHahMatrilbeRasdsdasi msbe)‘i@raezh?&ﬁc %o@eﬂlnt\mﬁch the

majority start between the ages of 14 and 24

bostick beromies }q:ﬂanmdl, 9ft¢:1f ¢auging reqveringiatidontinal lerrmeps a@ﬂ dnarehea The

I Nt est i era t.he_di se affects the
ipoys et BB e el I RS, 1) cim Sand the

| ar ge i nt@shh’ddiseiidt whRh cag Cﬂdﬂudel}egﬁﬂalI@ﬁfehu@fgrhrh&omatous

di gestive tract. Ear | y symptons of Cro s di sease_ are

ilegfis ol deagplifis, Remchrenig snfjaramatinn ofdhe %?Sﬁnalf%%rcmhwsdlsease
ocglflrts %&%?%r' 1}1 %o Qesv\ﬁqup }no#@ (g‘fﬁmtnﬁlg ﬂpj' év%"ﬂf'egg aﬁfrgﬁéaﬁtaﬂgestry.

hn"s sease I NC devel opnent
Momtcm ofi@rolmbsdiseast begia befobaayerfil andahmmajdmg stattdetveden the

o RO T o 0 loiRB Sl e wa.
Geq'I'éPJW}} ﬁ%@géﬁéaﬁeagﬂeﬁawgt 8BRicR cﬁ*'ﬂ?@ﬁﬁaﬁl in?esﬁﬁéﬁfehﬁ{) gﬁ!d the

er disorders such"as gal | stones, inadequa
largbweqmne,dmt ofn ocaur ireatyspartaofithodigestive tragit hriti s,

Early symptoms of Crohn’s disease are chronic diarrhea, crampy

abdominal pain, fever, loss of appetite, and weight loss. Complications associated with
Crohn’s disease include the development of intestinal obstructions, abnormal connecting
channels (fistulas), and abscesses. The risk of cancer of the large intestine is increased in
people who have Crohn’s disease. Often Crohn’s disease is associated with other
disorders such as gallstones, inadequate absorption of nutrients, amyloidosis, arthritis,

episcleritis, aphthous stomatitis, erythema nodosum, pyoderma gangrenosum, ankylosing

-4-
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episcleritis, aphthous stomatitis, erythema nodosum
pyoder ma gangrenosum ankyl osi ngspondylitis,

w@a@sond98T s, uveitis, and primary scl erosing PCT/US2004/023912
chol angitis. There is no known cure for Crohn's

dis e. Cranps and diarr.he i de ef S,.a | ate
RSt RTR Bl SRR sl BBl et PR B Bknown
cuird fog Mebhmeaesedr ugs, di phenoxyl ate, | operani de,

deodori zed opiumtincture, or codeine. Ceperally, the

drug is tdkempsead fiarbes, 5rde ehfeqts apsochiedawiith Faehiy ydiscase, can be
AL 0 OB M AgdBlod Ped pium incre

orebdeine. dagmdrally, sheodriig s takbn oraly befock admenl. t he di sease

affects the large intestine or causes  abscesses and
fistul as ﬁ@aﬁapm%@.w% At-QleRRdpdRsisred to treat the symptoms

JIRADA0S BRACE THR ANEMBHic nEABERIRIR dIRAHARiniERM WiiAhe disease

I'n pins-and-needl es sensations In the arnms and | egs.
affelts disalaggel intestamcoralaeses @bddesses endafigulad aroyad ¢lananus. Long-term

suppress mld inflammtion, especially.in the | e
Db B Sale L Hg i SAES S eh e W in e ey
SSHOEBA: inSRY 8B afﬂd%é‘s‘. \SRSfas A0Mitd SRISIBAMUS relaté@ndS can suppress
predni sone, reduce fever and diarrhea and relieve

aibdi viiamahation; espaeielly wrible fangsimtestion glhase drugs, however, are less

rticosteroid thera h ver.. invariabl ts.in
SRR SleiCh R n YR e By S8 oAy afloR fever
dnd @i ARe dnd rdievohbdoMigsltga@Nandash &Rk OBbsg-teplticosteroid
retention, and fragility of the skin. Drugs such_as

therapihopie ere inyatiatte Fesait Buterines ddneléentpiushios Bighidood-sugar
1%\?@1@" ﬂﬁ:ré@éé& AR mg{e%{i%%fs{eggorggi%,e\%thy I%tegrlﬁan,%ﬁq{glgﬁity of the skin.
nts at no e

I'séase I n patie respond to oth
Dingg such Bl @zghibprigs andmeaptonrinsceal doynpremibe $hd imrbune system and

nmonf hs hefore they produce benefits and can cause
e phnetrde furGiobe s e i SeaL gy 50 RotTemeat i piger drugs.
BRE 8RB, WPl QR 68dd 3 ﬁP@Hfonth@%fbr%@%&d&é $ERFRs and can

causes the intestine to be obstructed or en
cabscesgessidy efféctt wiches ddergptpaherghtitiss andylowywhiterbloed-cell count.

necessary r ve diseased sections of ,.th

"ot eat o W Bet SERPS dRGEEERReGEE it fhe o ph Oyeted or when
aBbEEORS Or fidtuths idafloR AFAL Subiery ditise ieRedseBd rhevedibiBed sections of
intestine is rejoined. In alnost half of the cases a

thendastine pSyrgenyo hovevenaloge ot cpre hiediscase, Mchipflamgation tends to

RS TR0 4 SRR R4 s A3 gaions

deadegle THetMeaick MurbetsMedicdiilhfarmarianil8$30eRaBeckow ed., 1997).
| eadi ng tqQ_epi sodes, of bl oody diarrhe

of, ,. .abdaom nal |

cranps, artdlCsratEs colifisdet shopic ditseig linﬁugla%eﬁ@rgs SYpstige becomes
i L, A P Bl o AR s SSUBNRL s, and
foirdri Kidcebatofervolitislnaatly begint betwatn egesddl antli39; neweer, a small group

ffects the snmall intestine and do not ..af fect,t he
Farsit firiadhet e et SRL0 aPeule bR dfpee
IQFARE oNtié BSvel BFEMIMIRRall et UoePARMRBCthe full thickness of
eventual | y spreads partially or conpletely throughout

thhimtgsting e Thedisease neuallyhegivs istbe s¢cturn@ad e sigmeid|coldnsand
eivgntllfzrﬁkyns%\%qads partially or completely throughout the large intestine. The cause of
ulcerative colitis is unknown.

Treatment of ulcerative colitis is directed to controlling inflammation,

reducing symptoms, and replacing lost fluids and nutrients. Anticholinetgic drugs and

-5-
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Treatment of ulcerative colitis is directed to
controlling inflammtion, reducing synptons, and

wo epbaciosy | ost fluids and nutrients. Anti chol PEEU§2004/023912

drugs andl ow doses of di phenoxylate or | operam de are

P hgﬁﬁ@f‘ea RbarfRIfild diarth
I?ﬁglnse 1g§?%§ﬂm%6ﬁﬁgb égié%og fphenggy é}ggor area.
Hoo peraimtetae dmnhdaahlghen dwses ofpdiphenoipleterdopararnisideonieodorized

are adm ni stered. Sulfasal azi ol.sal a . .
PG RPGHTRT GHe e 8 RateEn U REAPY §lsFlsorednisone, or

%&Eiaﬁﬁﬁ@& R usbF & fRORY 1hﬂ§mﬁﬁ€ioﬂef%§ékﬁfoﬁﬁﬁé hiemidAd Ftopurme have
een used to naintain remssions i n ul Cerative-co
teen igndits nwigainaemibsionk i wiceretiveeedlitis@agente miro would otherwise need
corticosteroj eat ment.. I n severe.cases. of ... .
G ter P OREIq [ETREL RO BT CHE. o URPadyT Sl dhgpationt i
HOkYiBiliz6@hAd S081 ErAtshterbidb iiaMSBAMS]YY . PIOpRAViEh Yévele rectal bleeding
severe rectal bleeding can require transfusions and
danreqaire tkansfusipng ansl infravengns Buigy| Ifttpxic geljéy dyysloppgnd treatments
eatments fail r I
AL SabBll B SHETPUEAFy SRS Ly can
Hegletform@tlif ichna@acdisigriosed) paganseshs lpgiendre deuautsd,l @gmmmttmg

are detected, or unremtting chronic dj
chraids disense arld etherwitermake (e PP AR HvaH 855@%@ Gt o high doses
c{? cglqlcg&é]?ﬁdso Co?ﬁ’ﬂlétg CORbGI oF R lar%gg gﬁ{:ﬁfﬁn@ ah& TRYEh pefmdRily

arge 1 ntestine and rectum per y cures
dukess e @trative ocotitis.t Tle MeErdkad drpiat kf Madiaal Inﬁa‘rﬂ%dﬂ 630-532 (R. Berkow

con B st aes ol iseelenid SRR .

Iﬁa}dmﬁﬁﬁanﬁEﬂﬂrdLedsLQWHer%gsa 9th ed. 1996).

I'rritabl e-bowel syndrone ( Is a disorder of
mot il i ty dfritable-bemtel sxndgas@ f“éBﬁt)elsauditﬁ@rdenf phaotiliaefshegtire

%th%‘g{ Uﬁﬁ g‘létniiarlﬁﬁlgsahg %gpf%iﬂac?q%éo atlgnaWO%%gé}}%§ IBS affects

thick Tithds r8&t6 RvadSensthireien. T BS stihulgsuchhe kresapdiet, dfugs, hormones,
irritants can cause the gastr0|ntest|nal tract to

QF SR RS eanGaH et tlhg|g|a§;rong§g$qqutrgm t@ Wrg@gbatgxprmggl During an episode
GBS EfillaOhs U ﬂ{é“geasgaﬂefs (a1t 38¢ HddBhne lrBfider BRE AIRe froquent,
strohger a requent, resulting In e rapid

resuanisg in thé rapab@arsitd! ffmbzmdtfbms lﬂybugm thesmelll 1niesllim pftereleading
often leading to _djarrhea. s resu

fromthe
tediagthga.c SR E Lo the ﬁéoqu&)a ath&&%iﬁlﬁéafaﬁ iptestine and
1h&%£s%@§§&§1t§xﬁﬁr%f é;laiﬂ rle¥eRbrs RRHHR 14 e%&&s%% in the |arge
I ntestine ere are two mmj or pes of IBS. The first
type, spaskhere golton ma]@ayperS)deﬁnﬂ“hb)flrﬁtrtYl@g epasticigglon type, is

S R R R e G R
witepRal Muecdls 6@dEappead e sefol. CTRE baiH @S céltie in B Gfcontinuous
in_or cranps, usuaII in the | ower abdonmen. The
cgék@bmgmfrr @rdrargps, USHA g'paéhq I@Webalmnteyp d'hepersen gufigring from
d
FABREIRE RO IS bl o RrigfARER ne B ARy Heldelb Tyimue

depesion tanRitRfand B&fw@ltgaidmemmﬂgc &he padont ege ofi |IBS mlsmdly
or constlpgatl on, The di arrhea_can bﬁgl n suddenly gfg
mPduces Reiplesediarhearncongtinatian Rhe diagheaean begm suddgny and with

&likfile 1RdBd! O 1GNNS IR S00E S4Er a meal and can sometimes occur

immediately upon awakening.

Treatment of IBS typically involves modification of an IBS-patient’s diet.

Often it is recommended that an IBS patient avoid beans, cabbage, sorbitol, and fructose.
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I medi at el y upon awakeni ng. Treatnment of IBS typically
i nvol ves nodification of an IBS-patient's diet. Oten

wo eoos®ogeronmrended that an | BS patient avoi d bRemE$2004/023912
cabbage, sorbitol, and fructose. A | ow—fat hi gh-fi ber

S )R L BB SR AL R i o

aﬁs¢r1fe1p lestpnie Qﬁs&pﬁﬁésﬁnaltﬁmgﬁmwmhng§rq@eﬁp.anhtgsIsuaead hat
slow the function of the gastrointestinal tract are
pyenvetheling thap slowrthe fnclien phihe gpdriptayfinalact are generally not

PRI O foRe S Wy RA AR R G BURL SRS ap fgperamide

heldwith diakthEar Ted Merck32&mik 6f MedicBelnfomagdn 523-99F JR. Berkow ed.,
ggﬁtal n pharmaceutical agents have been adm ni stered
] )treatlng addiction. U S. Patent No. 5,556,838 to

Mayer et aherafl §@eﬁt1€£%§]&§t§ h¥e H&ﬁta@fﬁhﬁstered for treatin,
NMVDA- bl ocki ng agents co-adim nistered wth an |ct|v%

addictiomnUes. Patept Noeh 56,838 weMeyarpneh ﬂ1so]fos¢saheummfmomox1c

i+ hd | t at.ent 5,574,052 to R
oSt Ring el B mmiitired B g st Ve AR (] e the
dRVAEH AR Mb1EAnNorRiRE MRAISy ndpforR@ ! UiSa PhténtIN®.0X514)852 to Rose
pharmacol ogi cal effects of thé addictive substance.

ewgdlsp@sw agninitratien alem addiative delséamge atithgn antagonist to partially

hRSHERFRhIToHER ool PSRN0 B¢ WUAIRY) 5175 341

& ang ctron
t& mad@&éem dosibses ek 08 esnlﬁéﬁ‘rbpiaﬁtagaﬂmmmgfomst to treat cocaine
3- phe oxypyridine to treat addict tents. No,

and opiptesisiction. 8.3 Jntent o, 5213%18%459 Qozéftns Q}scloa@Ss?érra@étratwn of
35@598;(3&)3&1%&%%@% 4 ginc?lgﬁbtﬁé ﬁggeéﬁ g&%@(ﬁ d 5,198,459 to

Imiperatti &ail.atigdosenisingiarsgrdBifk amagbﬂistéto gneamhlanﬁcaﬂ: adxilstmm U.S.
Rl Bowd SSGE SRt B B QBAaTa e RENAAT Sloh erowih factors

th Hﬁ‘ﬁBﬁt SubersdheRrologiceNidapii clﬁn%&%h%%r&ﬁtesﬁﬂﬁ Behavioral changes

di scl oses i npl anting encapsulated adrenal nedul |l ary
ig e hédictad individeali &hS. Ratense.&,762:892500 Sagysdiselpses lmplantlng

elﬁg%t%’éﬁ]? eﬁoalafe % %%d@%ﬂn}??‘%lség Ieat%gl}qallsgéeo%fl grgf:g\(f: us géj eter:nm o inhibit
tlﬁé ddw‘@mabﬁﬁlﬁﬁmmﬁcé @-&mhin@ml 684,28PldBxREAl discloses

for use in the prevention or relief of a w thdrawal

rasEAYe Ghel- k%@nsill qxgphwﬁw%wb@wl@{ﬁ 1 8hexergsfonnts indhe prgwention
E’ar BFQ(WBE mg?egﬁf@i‘ﬂ W§ddlw&g1ﬁg lagfﬁtsfaga_tfgﬁﬁg

I nson"s Se progresseés to a r netic
tehidbcnt Dﬁchdmmzﬁ dppdsndemtlss are i ncapabl e of caring for

t hensel ve ath freq ults from
conpl i cat MHE‘EFW?WF&E:%?‘E %Pf‘d‘a‘? PRpeLEs s o pirigifl akinetic state
i WA kin(® hrdHtAPADRIof cgﬁf?é)fdr HBmLVeg. SDE&HHRQhé’ntHﬁ%QJIts from

for the treatnent of Parkinson's di sease include
comphicatiopa of evmdoibsy, inpdudyod as@aatlm pmmlmqnpﬁ ¢rmlmonary embolism.

el eqgi| | di ne ex
I GO AR i e PR B e ngly o1
cehbiipatiSRidepa, fpefgoliae, bromocrlptme, selegiline, amantadine, and
trihexyphenidyl hydrochloride. There remains, however, a need for drugs useful for the
treatment of Parkinson’s disease and having an improved therapeutic profile.
Currently, benzodiazepines are the most commonly used anti-anxiety
agents for generalized anxiety disorder. Benzodiazepines, however, carry the risk of

producing impairment of cognition and skilled motor functions, particularly in the
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treatment of Parkinson's di sease and havi ng an
i nproved therapeutic profile. Currently,

whenwsnwsazepi nes are the nost commonly used  PCT/US2004/023912
anti-anxi ety agents for generalized anxiety disorder.

zodj azepi n . . [ '

G N R N T e s
al3alcbherdndy biesdribet Hoctrebeink nxiedyi Chheeapiradssyistichi #8 buspirone, are
confusion, delerium and falls with fractures.

alsedied (pdeeahmodanateasintto R 223peRes) Rteveprg legsiseRy for treating
AL Etﬁ%et?fgt}@o m?pdr&?gﬁaniébﬂt‘f&kés buspi rone, are al so

used reat era anxi ety. The azapirones,
however, &xampksof daegs fibr tfaating neeaizimegnd epiepsy amotudet y

acconpani ed wth panic attacks. Exanples of drugs for
car%é@@zerpgnea e@@ﬁ%%?eaa%?aaﬁmne tPﬁE‘Fd&l&n@éﬁfB‘éﬂa@?B?‘i‘?&’
pgﬁg@&ia(k’%ﬂﬁc ad@NARRMalbne, RARSdibAD RS, PREFOGABRt al |

nytoi n, primdone, valproic acid, trinethadi one,
absazdathide cpidfelbamgtev i Angi-setaBAdrugs dioavey b widkgveside effects such
fel bamate., Anti-sei e.drugs,. er, can have. sid
st B ROE P P A T o R Ve
pBAbh Sl A JuQ Bsterh Reslikity, kiXcH R SPREMINE M8dxe4, deROpihdndaRetigo;
peripheral nervous systemtoxicity, such as nystagnmus,
gingival Aypetplabiepgasiromirstival rdigtgbanqegs seghasinapsagey YPRamE sepigastric
astrointest.i i STl es. : . as ea.,.:
o RS bl SERA0SER, A AR pormone,
hﬁf)élngbSmw glycasurianbdtéirhdl aoia;aind aypérsdnsitpiityGuttossgeagatiniform
per gt!gﬁpem a, glycosurja, osteomual aci a;, g}g)d
wosaiHiprm (AshySteYRIE-1 9BNSOB AYRUPTR; PSICFAIE BipHs erythematosus, and

hPEegﬁ' decids R Md @éﬁhto@éi?ﬁl%@ﬁc’tﬂ)ﬁp S hs %{Jlgélpgﬁgsri]@d YgtAlloeytosis,

us eryt hemat osus, epati c necrosis;
tivembboytopinia laplasthc srienris, amdolegakblaste emdniiaafhaddeack Manual of

! | t OSi t ' | asti i a,
ket DR BB Tanual of Wed! tal
| nf or mat i gn3tamsestioRes BRY HO¥EnRthg onl ¥R part Jf MY 118 9 hffected.
a

strokes vary ‘dependi ng on what part of the brain is
Syhipearnethclugy igss onsbnanmaliskasativns itoan agherrlagbr eeanyde pighe body,
in.,an armor leg or one si f.ith n
sty 8 el 7 PP st B ik SE RSN RN IER G Ohson o
heaird, abuble@ § i, ditk-mess, Slirrbe aydetly, difficulty én thinfkiigmof the appropriate
di zzi ness,_ slurred speech, difficulty in thinking of
viaié Op pRYiREHiti Inakilitide acconiza Priiyef the bpdia ipsua} mogements, loss of

| : I I
ERBOCAEEL b oA B, Yot HAEH2 THERYRRM g8 Formancnt
ahaicii begssodihed syitidonnsorcapoheEpanplaneindrugivr tearirtgsstrokes
ol R T IR 8 S 49 s o
tﬂﬁf&?lﬁ in9EdtOR 11V A18E, aRd 8RS Uit FARIES sWwélGiRg &&ch as mannitol or
strept oki nase or tissue plasm nogen activator, and
cdrtimgstetoidst Fheddierek Musiil af §lelion Taformenimn 333+33r (R. Berkow ed.,
1@&? i costeroids. The Merck Manual of Medi cal
)or mati on 352-355 (R Berkow ed., 1997). Pruritus is
an unpl easaffitus &NGAkIpRAsdh 8énsBli GBS EIpAL sehitdlgng.

Conventionally, pruritus is treated by phototherapy with ultraviolet B or PUVA or with
therapeutic agents such as naltrexone, nalmefene, danazol, tricyclics, and
antidepressants.

Selective antagonists of the metabotropic glutamate receptor 5

(“mGIuR5”) have been shown to exert analgesic activity in in vivo animal models (K.
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Conventionally, pruritus is treated by photot herapy

with ultraviolet B or PUVA or with therapeutic agents
waeobk/oe®snal t rexone, nal nef ene, danazol, tri cyRCT/TS2004/023912

and anti depr essants. Sel ective antagonists of the

Vgﬁ_ﬁ(%begt biro c%rf%ﬁgg} 46 qed){Zgb?gar&i &’%ggﬁl 22‘ J?ax@u}?&%@nce

xer ana ge c—act I'vo “ahi

[enee| AK: Ve ks (2000% ,  Neur ophar macol ogy 40: 1- 9

(2000) and A. Dogrul et ah, Neuroscience Letter

292( 2} 1 Psloptige pemuyds oidhe BXTINES reepE BAYEAIE® Benshewn to

S50 HBlobAE R i UEMEBORUPEFR £ WM laliESAs (7. Tatarceynska

adnBndl Pmmbﬁicsl Q_(T)'&ﬂ%&-d:@ﬂ’l@b&l)e&ndaPJ MBNJII at al., Trends in

Pharma 0 1 d P.J. M WII t
Péllﬂ””a ﬁ%fa%lzzé&%]log @é&g ci) ences 22(7): 331- 37
(2001)). %%le%ﬁbé Xtﬁ vﬁﬂlt i RO S hi518R 5 QR pisEh WNDals EB&RsRbwn to

have al so been sho 0 exert anti -Par ki nson activity
ekert enti-akihsod actsyoinskm &t J stsomka dpﬁaNﬁawh@gmcology

A TR TN Y ol h Bl 0

29ehegt izrq2emhipgoni sts of the md uRS receptor have al so

"been shown to exert anti-dependence activity in vivo

(C. Chi amfietectiveeantagonistmefithe m@URS sedentos Bav dyo beegshawn to
2 <

gerg gt%tll—é%%enﬁén eq}.%{l{llg)?llanh f @Ocy%flﬁ@grg%zgé ’un 9}4 ﬁ&{rﬁ:%ence

45DEH7BI4200D). exchange i nhibitors. International
publication no., WD 99/ 37304 descrihes supstitute

oxoazahet drgEAREPYal pyRlicatina 2o W BIL/OL B07; depgrifies i glpss of
ny et al.

h%%dd y %ltlé?on al%éu?ﬁ%ﬁﬁp FP%@W%R%%%XZ@%‘%7 %%g descri be

a class oﬂmpnmaoimiipubhmnn aonW@9%’67r$ﬂ5kﬁussr1bdsaubstltuted

i nhi pit farnes tel ra sferase ase) .
%ﬂ%@ﬁﬂs&qcxﬂéuwé@ s B R et6  Gbscr i bes a
class of argnpdiim mrm 7@6 i mqun? @AYLYd inferAdtiod8Bpublication
useful as antidepressant drugs er nat i onal

nouBi@ eABBeIS dﬂscnm dasszémrdmmn@e@na cempeuyndsfthat inhibit
i di nes m
m%ﬁ}i é’écftg\l? frerqs? ?e ‘oxy/ am no) car bonyl - 4- aryl - pi per
i di ne t hatInt@ﬁﬁtlUﬁ%ﬂfpubhmloﬁnbmm%/emstcx@lstagﬂms sf Sromatic
International publication no. WD 97/ 38665 describes a
agagsslegyediiparqyglinaminss vaafpl WGnHeeRseS A SITISRat ar e
usef ul f
U, pat onpPRlsRoh R pBnRcpiR a0 R0 PEEIA sy legeE:
pipetisiines etivedlafrom 1-(piperazin-1-yl)aryl(oxy/amino)carbonyl-4-aryl-piperidine

"'h

that are useful as 5-HTpy, receptor antagonists.

International publication no. WO 97/38665 describes a class of piperidine
containing compounds that are useful as inhibitors of farnesyl-protein transferase.

U.S. Patent No. 4,797,419 to Moos et al. describes a class of urea
compounds for stimulating the release of acetylcholine and useful for treating symptoms
of senile cognitive decline, characterized by decreased cerebral acetylcholine production
or release.

U.S. Patent No. 5,891,889 describes a class of substituted piperidine
compounds that are useful as inhibitors of farnesyl-protein transferase, and the

farnesylation of the oncogene protein Ras.

-9.



conmpounds for stinulating the rel ease of acetyl choline
and useful for treating synptons of senile cognitive
walewbiomos7 char act eri zed by decreased cerebral PCT/US2004/023912
acetyl choline production or release. U S. Patent No.
5,891, 889 [ ' i di
conpounds ﬁ%at Iregggﬁuf}e‘?é‘%? Zasc‘?%arz{ %ng{nodrléé”é%? O&&e&ﬂugé Usefol for
tfeatif sy preming ipaint UdnshdcasBD,dBS, ihaddictiveakiydrddri Bark‘mfson’s
t he oncogene protein Ras. There remai ns, however,
diseasss PHEEWORISMY AXiGH+ ePIEPS Yn SPkSr A§RZYE A PIUTHIG condition,
p’s%&f%gfén 1th}r U &P érngn% OEY ddfioit, 88t wt&ﬁ;raml BRetidnBHuntington’s
i i sor nson”s |sease,

5 cherekj AES,niesmnntla,rmumBam}e piniusple\spasst, raokigraine, voimitimg dyskinesia,
pruritic condition, psychosis, a cognitive disorder, a
"thﬁi’ﬁe?s“ﬁ’ef icit, restricted brain function,
Hunt i ngt 0rC1§at1%ﬁ QF 8y refdrShcedR SRR of @i Jﬂ)@ﬁ@dtﬁ))ﬁ,ls flot to be
muscl e spasm a mgraine, vomting, dyskinesia, or
cdegireed 9 on adiGissianitioat sech refeyencefieprercat torthepresens application.
this application is not to be construed as an
adm ssi on that ,such Uty
pr esent appllcgtlon.

present [ entlon enconpasse conpounds
10 0y hr T R AR @fnf%%faespﬁ%w ff fgﬂP%?D
acceptable salts thereof, where Ari is (R2 )Jn N N Ri
LALL* or Ar2 is NN (Ri4k RRRO Re RO, Rs RO ' Xis
LRR i - hal o, - CH3,
-CH(hal 0) 2, or

y)
and pharmaceutically acceptable salts thereof, where
AI‘1 is
(Rz)n (Rz)p (Rz)p (Rz)p
~N ~N ~N ! N
R R Rq
) L ’ or ;
15 Ar is
N “NH Nék N” O
(O
X X
B R4

Xis O, S, N-CN, N-OH, or N-OR;
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each Ris independently: (a) -halo, -OH -CN, NO2, or
-NH2; (b) -(Cl-G o)al kyl, -(C2-C o)al kenyl,

WO ¢@02/0@99) al kynyl , -(C3- G o)cycl oal kyl PCT/US2004/023912
-(C8-Ci 4)bicycloal kyl, -(C8-C 4)tricycloal kyl,
-(C5-C o) gy I yl ( y | K
G ol R 8- H8BYIC CHy §6 S0 BORY OCARLKRRY, €haloys

-@Hﬂm]ﬁ)gr&d@:ﬁg@harogrcycl e (I t 0
10- menber ed) bi cycl ohet(frocycl e, each of which is
unsubstlt&{i‘é’dRZ)I’s1 lfed with one or nore R5

gr oups; r?‘réae)( J) Qﬁ?nﬁN @agptMI -(G4)aryl or -(5-
re

to 10-ne heteroar each of which is

unsubst i t @)edCe€;alkyl +(Cul(hdakkbmﬂ ¢6e-Cap)alkpnyd, KCs-
R T il

I oghk
(d @yﬁk%lzbl cyCIlIo (C'g-((%‘tru?cﬁ)hﬁééﬁ j0akkyd 7- membelred)heterocycle or

al kyl fricycloal k

-(7( Gsl(nmﬁ@mddabWerocXcteg e@hzr)fbvmylc 1som51p3q_sny4ted or substituted
IIIIEIJIII‘I%CI oal kenyl -(3- to
5 reeEME L e, -(3- to

10 nmenber egh)-phayt, Iﬁéftﬁitl%ﬂ(l@@ﬁb&yl &agh te10-whingleréBheteroaryl, each

unsubstituted or substituted wth one or nore R5

ofjhinbgs uayubgtétyted or éwgsrltutedﬂé(ﬁhton‘y pr mofeRaA$IHPY; or - (5-

to 10-ne each of which is
unsubstlITE?‘Ihgﬁ% &@gﬁ%lyed wth one or nbre R
groups; Rda)i-BaloQEN,- OLEFSNOzhﬁI NHz (G -0C6)al kyl,

G5 B GuBL. ot nbeish 5e- <oy Cer o
C@%@@kﬁ (C%}% @gﬁﬂélggl (HH@Q gyg%ylpst&ft o%)y%loalkenyl

(e @bigyaldaikienyls; ((CZ—Giﬁ))mwmaudenyl KAl ®,7- nNﬁa,berdd({l@terocycle or

—(7&3% me&?ﬁd%@f%%}%&éﬁc RaGh of %I@ﬁ@ﬁw tg)d c_)r(s&bstituted

w&&)&ldfyﬁorekgg?oug@)(ﬁl kenyl (C2 Ce) al kynyl,
C3- C8) cycl oal kg ycl oal kenyl phen

(s Lo’ Slevenben it ot byl ol as 3 mem@{CIIbfrt@mryl cach

T RBAIE\ Bl e el R o e s oy
SR7 S( R -0 -OCLEOR! {(RaHalR, iGHIOMe R CHYBr, -CH,l,
?))aka% (C2- Ce)alkenyl (C2-. 6 aI n)II—II’
CH@E é@(@g} p %1y TOR 10,-SBacey @O e I-C(Q Q ’
re
LR PrOTHREMFIORDEON G LA, 6o,
[ ndependenactlyRsislmde@aldeﬁﬁy aCNy1OQH; ((C3- @e)lhylkf(ﬁ)ﬂca)alkenyl,
- (C2-C6 k [, - - C I kvl ,
TG Noo e i ker NG RECDRE 61, -CORs, -C(0)ORs, -OC(O)Rr, o
-OC(O)OR7;
each Rg is independently -(C;-Ce)alkyl, -(C,-Ce)alkenyl, -(C,-Ce)alkynyl,
-(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5S-membered)heterocycle,
-C(halo)s, -CH(halo),, ~-CHa(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NRj, -NR;OH,
-OR7, -COR7, -C(O)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O)2R7;
each R is independently -H, -(C;-Cg)alkyl, -(C2-Cs)alkenyl, -(Ca-
Ce)alkynyl, -(Cs-Cg)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, -CH(halo),, or CHy(halo);

-11 -



menber ed) het er ocycl e, -CH2C( hal 0) 3, - C(hal 0) 3,
-CH(hal 0) 2, -CH2(halo), -CN, -OH -halo, -N3, -NC2,
WO aispiboog7 - NR70OH, - OR7, -COR7, -C(O OR7, -OC(Q@&US2004/023912
OC(O OR7, -SR7, -S(OR7, or -S(O)2R7; Riois

- E 8 - ag g:lﬁ%}%ﬁd R %B%%h%n%ez)eh{fgﬁ&eﬁd g@ l%)allé}ﬁ) - Rikenyl,
fcpeghryad) K%ﬂswwhﬂ@actcmg)mlwm{mm uplmmlyst d3t- m Ed
or substituted w e or _nore

merEbHED éé‘ﬁchydﬁ(@H@b%?hypﬂial@@zqgljla#ﬁe oty AN, O

%1%1\%) O8] g\‘#—ﬁ\ﬂ{ﬂ 7@% in)ﬁ 0%62%4 -C(O)ORy, -OC(O)R7, -OC(O)ORy,

5 -SRHES’(Z@)IBdQ)ﬂNS(@)zﬁe'yd e, CH2C( haI 0) 3 - C(hal 0) 3,
_CH( hal “halo, -N3, -NC2,
CH(:N?WO) %fwg&( E%Qggﬂ COR?, C( 0 0?270 - 0C( O R7,
- 000 O, oy s Rbilgfr - S(O 2R7; each halo i<
Br’ -

i ndependent | I; nis an integer
rangi ng fr(a)‘ﬁHItom -&1- @)alkylanrl nt eger ranging from Qo

The i nventPbIPEERIR s SheamHEtee S5RpaT AN gt hui -
10 dnkhBstitdted orfsubBStited with didd dl\rxﬁorém%?@hp@h ar maceut i cal

acceptabl e salts thereof, where

orX i s O eschRugnindependendy -(Gi-GRiadkylRi(Ci- §6)a%1@msl (C?zzl%)alkynyl

O e BN AR o S e

-OHCWEG);, GCQhaid)Q CH(KHI@)E K{IH, (ral 32-CIN 01081, kdly) -N3, -NO,, -CH=NRy,

Ng‘@@ Clog{bl ¢ 70”a¢ gﬁh g@%b@ﬁ% i%a(é’%%aﬁ%yl S(O)R7, or -S(0)2R7;
15 - (C5-Ci o) cygh HQBK?GMQpendenﬂy -F, -Cl, -Br, or -1;

n is an integer ranging from O to 3;

p is an integer ranging from O to 2;

q is an integer ranging from O to 4; and
misOor 1.

20 The invention further encompasses compounds of formula (II):

AN

(RQ)H——\ I R4
Ry 7(R3)m

N

X)\I}IH
Ar3
dm)
and pharmaceutically acceptable salts thereof, where

Arsis

—Ry1) . | (R
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-(C8-Ci 4) bicycl oal kenyl, -(C8-C 4)tricycl oal kenyl ,
-(3- to 7-nenbered)heterocycle, or ~(7-to

wda eeoswodyer ed) bi cycl ohet erocycl e, each of whi chP€BUS2004/023912
unsubstituted or substituted with one or nore RS

groups; or I | .. -(CG4)aryl or -(5-
to 10- nenb}grsg%)%g?g}gg?ﬁf%gg:ﬁk&’ which is

unsubst | t (R€idl-lelo,sCBi 1 -NQy, eCNWQH, -0 0 FNHRGth#o)s, -CH(halo),,
gr Qu each R3 is independently: (a) -halo, -CN, -OH,
(halro) NH2; (b) -(G -G o)alkyl, -(C2-G 0)al kenyl ,

(CZ G 0 0) cycl oaI kyl ,
-(C8-C 4) %:aé%lg oa ﬂé}@den?& Cd)tri cycl oal kyl ,

- (C5- G 0) cycthekl, KeHyor, -NH2C8 G 4) bi cycl oal kenyl ,

- -G 4)t cl -t

8 O ) ) ST kel (o ook, C
dPeyE0he 1ect):g1®¥)% CG}BI%E&?PC(S%L@M)tﬁ@ﬁ:'lbaﬁfylW‘@C?Cld)?cloalkenyl,
unsubstl ted or substifute one Or nore

-(feolpdhicystoalleenyl, p@l‘@@tﬂcmﬁtﬂﬂﬂ -(3- tay-meambpredyheterpgycle, or
LF/Q §% gg{}f?‘fﬁh %ﬂ%het §%§?m¥§(ﬁl &tacv'm ?tgwol\ré\]:@ ISOLFlSh%StItut&d or substituted

@mmrrme@gr@lgs oOCF3, -hal o, (o - C6) al kyl ,
“CH2OH, - CH2dT, - CHRBr

CH2I -
- CF3, CRl(Q) 'PhQMB'naPI@IiH(QM:@r -@5 'to é@@lq:(pbg)ed)heteroaryl each

dﬁ%‘@%}g&‘ ﬁ%@%@&@dﬁw’u ea%&\'gihﬂogleloggﬁpe RS O%Ip C0\|( R i

- (]—L (CI eaClbRa iskillependén?tyCo) al kenyl , haI 0,

N2, -N(R7 70H OR7, -CORY, - O OR7,
OC( o) R7 6$ %abe(o%_;(}%ﬂ @gghoﬁ%\]ﬂ% i ndependent |C2§/ ) -(C
- C6) al kyl -
(O By Bl SSTIPARYE Bt QRS2 iyt (G
Coxchelbakgl, (O@H(lm)blayz;lzalkywskféimyl@ycl@ncyl - Qdaesrcdpalkenyl

g%@%yc’loa&(nél\l g?%g Cua yc’loagteéyh#SC???-r%e(r%ei%éﬁetgrg%cle or

B’z th SOJnEBi’ﬁfb@&gBl@SréIMhetﬁo di&ieact6h) whieh s unsubstituted or substituted
- (C2-C6) al kenyl C%) al kynyl, -(C3-C8)cycl oal kyl,
WM@)@WI%@W@WW _phenyl, -(3- to 5-

ot o) SRR e o B g, s

of (¥B2eH3e )uahlibﬁfit}dted er(sGBstltﬁ&) el omeldk yitare Rg groups;
- (C5~C8) cycl oal ke

5- menber edy Méf@?lo%gfk ‘hal‘%llé"é(ﬂ@(]g)’%taH@Ha'f%‘)[éﬂ -CHBr, -CHyl,
C%Ngﬁaq% N&]% TR G) S_Ré&kggtfﬂﬂ cdtﬁha c@%)o By,

-O000M RO C(OBNHR 10, SVBIR?)R 0, r-C%((E)QRSSOsz 08 NQzO
ggg g: Eg: eace:lkijl n 1sgngjil * Ig%ep%&lfj eBH y(C Célg,)alkq_| (ngég)alkenyl

-halo, -N3, -NO3, -N(R7),, -CH=NR7, -NR;0OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, or
-OC(O)OR7;

each R is independently -(C;-Cg)alkyl, -(Cy-Ce)alkenyl, -(Cy-Ce)alkynyl,
-(C5-Cg)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -C(halo)s, -CH(halo),, -CHy(halo),
-CN, -OH, -halo, -N3, -NO,, -CH=NRj7, -NR;0H, -OR7, -COR7, -C(O)OR7, -OC(O)R7,
-OC(0O)OR7, -SR7, -S(O)R7, or -S(O):R7;

each Ry is independently -H, -(C1-Cs)alkyl, -(C2-Cg)alkenyl, -(C»-
Ce)alkynyl, -(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, ~CH(halo),, or CHa(halo);

-13 -



-hal o, -N3, -N®2, -N(R7)2, -CH=NR7, -NR7OH, -OR7,
-COR7, -C(OOR7, -CC(OR7, or -OC(OOR7; each R 3 is

wo pabsperrgent | y: (a) -Hor -(C C4)al kyl; or (b)PrPephswgd/ 23912
r -(3- to 5-nenbered)heteroaryl, each of which is

0
bstit t
;Pgﬂpz Ie;étgﬁgﬁ% %@ éf)hgegﬁe{%e 6()@(91% ?é;c-:??f E%Byl e
Cgcyclvalksy, a(Cg-m)efgﬁdSalkeaygl -plgeniyt, 6(B- @b §-nemiseredhetarocycle,
inte rran ng from o 6; nteger r
ePoftaio: 3 Babd ool Sinul m Dbt RhanNGh, -CH=NR,
CORTPS f I
911ﬁar nBceut |7’c§@9§1§2edtcg%?r§ salts (%1}]7(;%1?_' S“(b%R§ &[ SORRz
5 AI'I |sAr3R151s--|(¢CR3n))alkyll G(R9S, or Xis O S N

o L Sl Tl
B R2 d . - -
hQBQ(rE%QcNoz, erﬁﬁ}% ?gl;‘lNli?; q?g%mn@m, @R, ~0EDYOR 7, DE(O)R, or
-OdDIAR ;- (C2- G o) al kenyl, -(C 2-C10)al kynyl, -(C3-
ao | oal 8- G 4) i | oal kyl, -(C 8-C
Der oycl At neBedend Tty
10 -(C8-G 4) Qh}:_}pbmt}ce:mﬁlkyl -drCg- G "t r| cycl oal kenyl , -(3-

to 7- rrenberem)hheteroc ycle, or -(7
10- nenber &b) 1Rhesd 06 HSt m%@mt@redé%w@fyl,\mdtﬂf yhich is

u&ﬁ@&ééﬁﬁfté& At ?19 tﬁﬁteﬁ %ﬁﬁ]tdnte %j%%% Ero%s or nore RS

rou C i4)aryl or -(5-
to 10- rremmacleﬂalheﬁ mﬂqmnﬁénﬂ}e@ckclomebr dh is
unsubstituted or substituted vvlth one or nore R
groups; edbtih aRAtegeT rEERRiaR R §

15 r is an integer ranging from 0 to 6,
s is an integer ranging from O to 5; and
misOor 1.

The invention further encompasses compounds of formula (IIT):

Ar;. Ba

é"—(l%)m

N

N

X” 'NH

|
Arg

((11))

20  and pharmaceutically acceptable salts thereof, where
Al‘1 is

(Ra) (Ro) (Ro)
2 px/ﬁ 2/p 2 p\/\

| B \
~N | A I /lll I N
Rj R R R

or
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(a) -halo, -CN, -OH, -NO 2, or -NH 2; (b) -(Ci
-Co)al kyl, -(C2-G o)al kenyl, -(C2-C10)al kynyl, -(C 3-

w@r@poywspal kyl , -(Cs-C i4)bicycloal kyl, PCT/US2004/023912

-(C8-Ci4)tricycloal kyl, -(Cs-C 10)cycl oal kenyl

- (C8- C|4)b %%Ioalkenyl, -(C 8-GCi4)tricycl oal kenyl ,

-(3- to 7-énbered) heterocycle, or -(7- to

10- nenber ed) bi cycl oheterocycl e, each of which is
unsubstituted or Sybstituted wi th|one or nore R5
groups; or (c) -p ', -naphth N (C i4)aryl or -(5-
to 10- nenber ed) hdt er (gl eachlof ﬁ IS
unsubstituted or ‘sub tItU%Gd nmpre R
groups R4 is -OH ~OCF 3, -h | o, (C i -C6)al kyl,

I\ ; F, CH(haI 0) 2
e, or L SR RN ORBICOREST o GOk 10,
C( O H, @(1@}]{ ihald, -CCCOMNHRN,GOH, NDICH?) -H, E,(ha10)3,
R 0, O NO2; each R5 is independently
1‘%10”3("@5? Jis) al kyI (c 2-06) al kenyl, - hal o,
N8, - N2 cachR sh%d -NR7QH, -OR7, -CORY,
-C(OOR 7, - 7p,or- O)O??; each R6 is
i ndependen(a) 311310( EDH ~((D6) MHOK o ; NHé,CZ C6) al kenyl ,

1 Go- ) oy &Y Bt anphr, TS B GG osllomg 651 o)
@I\?cgﬁb@@lﬂl-@gvcl%;c@a%?l )h@j:gccm)t clo (€§3E!-TJ)B7doalkenyl
-(@GRG ) big(ayaiirenyb - (Codf @)trircloallsasmyl, -| % mm@ﬁé%iibﬁ@qoyycle or

('}_Ié% 1&%1%% ) rgtgH% lbhet% %yc%%e%éllg H(Ce A y‘ﬁi‘?sub &ﬁﬁt@h l&/ B}Ustltuted

w1ﬂ30nd@ therelRrgreustipthet er ocycl e, - C(hal o) 3,
gg QIaLSI) 20 ?P&?Q%gph@g)ﬁlyr(%?f)h O]!Cg§l n%@ﬁg% ered)¥1ete oaryl each

I | I,
sF ol b Sn oo g ragien
- C( hal 0) 3,eaclCRg raihdyznden@s2 ( hal o) , CN -OH, -hal o,

'B"&qg?caa%%@%és QRO e, o - SQS%R% oi's
-(G -c4) l"’({l()b(}(bq-ci RU(GZSCm)'ﬁM?Fdﬁ@ZI(tM)aﬂ&}NyI
)

(d-C 6)a A2,
Clbl(cwlpazlkyl, MR7 lc-yrxm (Q&E@wtﬂm]kqu(@) Erpcycloalkenyl,

__(%%121f¥31021_11&%5y gng)?cbr?all@n&% 9- 't@g“?rqe?@?e?%ﬁghé/tero@%e or

7- FfBﬂb&ﬁﬁﬂBdiéd)ch?&bhéteroe?cﬂ& eath whivhichiisunsobstheted bt fubdtituted
Witk ot of Tote K groupsor ¢ 07 TOre R groups;

(c) -phenyl, -naphthyl, -(Cys)aryl or -(5- to 10-membered)heteroaryl, each
of which is unsubstituted or substituted with one or more Rs groups;

R4 is -OH, -OCF3, -halo, -(C;-Cg)alkyl, -CH,OH, -CH,Cl, -CH,Br, -CH>I,
-CH,F, -CH(halo)s, -CF3, -OR 19, -SR13, -COOH, -COOR 9, -C(O)R 19, -C(O)H,
-OC(O)R1p, -OC(O)NHR 19, -NHC(O)R 3, -CON(R13)2, -SO2R 19, 0r NO9;

each Rs is independently -CN, -OH, -(C;-Ce)alkyl, -(C,-Cg)alkenyl,
-halo, -N3, -NO3, -N(R7);, -CH=NR7, -NR;0H, -OR7, -COR7, -C(O)OR7, -OC(O)R7, or
-OC(O)OR7;

each Rg is independently -(C;-Cg)alkyl, -(C,-Ce)alkenyl, -(Co-Ce)alkynyl,
-(C3-Cg)eycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -C(halo)s, -CH(halo),, -CHz(halo),
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each halo is independently -F, -d, -Br, or -1; pis

an integer ranging fromQo 2; r is an integer ranging
woe@si0®987 s is an integer ranging from 0-5; apdI/ns2084/023912

Cor 1. Aconpound of formula (1), (Il) or (Ill) or a

PP G R N R 0Bl 98 “EPRAT GG -0cOR

p)G{@@(DRl;,ngRﬂaS(O)RHJ or -8(0MRger, 1BD, |BS, an addi ctive
di sorder, Parkinson's di sease, C'gark nsoni s anx |ete/C
-

epi | epsy, ©8€hBris lnge@gdezn&l,ng A Coreatkyle- (Qé ?atlkeélﬁl

fi
CREARL TG rapabykhy RSRpERRCRTIRBAN, RE - o
manesntd)acteroeyelapdhdly)s, ~€}Irhslobze01s@H§(haloa; m gr ai ne,

, d
Y Conci £ P orbath Re Seipdatiensantly RneCORTEh( {or A Ko es G ggalioyns,
g??,-@gaemémwo I {M3" Eﬂoﬁkeﬂylag)heﬁ;ﬁew %%S-ARBEedMetefocycle,

eridi ne Conpoun rneiceutical [y acceptabl é
Cﬁzﬁ(lmiio)@ FC@me)p |-@H(hald)laec&hﬂ‘ph94 (NROH rmlmsélfsmN @zo fCH=NR7,

-NKGBH: R 6P PRy S0 HDMIRET B AR r SOk

Condi ti on m?qmr(c§mu@qim nistering to an animal in
need thereof an effective anbunt of a Piperidine

Conpound. €RpleRiniy éxdeperndendy tG¥r-Qldl {(Ce sk viet Golslatksnyl,
ti t
BBets | 02T - LR IR DR AETCORS LIRS OIRr or

-BiqgenoRri;ne Conpound. The invention still further
relates to methods for jnhibiting Vanilloid Receptor 1
("VR ") f 36l Renis ipflegendeptly: conprising contacting a

cell capaqg)eﬁpgr ?égtﬁéﬁ{ggg} VR with an effective

amount of peri mpound. The invention still
f u rther r e(b)atpdasnylmr ABt tmﬁlmeﬁmhered)hntbmhnyhg:ad&ﬁ%lch is
ct.ion rising_contacting a cell

in
FLB%?I%@WB@Q.VH i VBN 1S U ef f ect i ve anpunt

of a Pi perdaeh R0 $OMRSpEdentiNE, Loy el bery; still further
relates to nethods for inhibifing metabotropl c

gl ut amat e nia@epntggerxar(gmngrmomz unction in a cell,
conprisin cont ctin C oS pabl e of expressing
nd uRl wit ?%eéﬁa[% fg @a of a Piperidine

Conpound. sﬂb%hrﬁ&@ﬁdﬂgﬂlgsﬁrd>ﬁl|05laﬁlﬂhef relates to a
nmet hod for preparlng a conposition conprising the step
of admi xi f81%0 pf beri di ne Conpound and a

phar mace UtA %gllnbgund of formula (I), (II) or (III) or a pharmaceutically acceptable
salt thereof (a “Piperidine Compound”), is useful for treating or preventing pain, Ul, an
ulcer, IBD, IBS, an addictive disorder, Parkinson’s disease, parkinsonism, anxiety,
epilepsy, stroke, a seizure, a pruritic condition, psychosis, a cognitive disorder, a
memory deficit, restricted brain function, Huntington’s chorea, ALS, dementia,
retinopathy, a muscle spasm, a migraine, vomiting, dyskinesia, or depression (each being
a “Condition”) in an animal.

The invention also relates to compositions comprising an effective

amount of a Piperidine Compound and a pharmaceutically acceptable carrier or
excipient. The compositions are useful for treating or preventing a Condition in an

animal.
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acceptable carrier or excipient. The invention still
further relates to a kit conprising a container

waeeosadssng an ef fective anount of a Piperi di nBCT/US2004/023912

Compound. The present invention can be understood nore
fully by r Lo ik ed "
descri pti oﬁ{ ang‘gﬁﬁ% flhf@rttéeg ?I%tg' ex@etﬂ?dg;ﬁ)‘i\%ﬁ%tﬁF %andmon
donipeRth@hdiinieteanPtd dryarimar ininged iHegeof ah effectbietasnouiht dfve
i nvention. 4. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
B:P@FldﬂllﬁF@szPNEl COVPOUNDS OF FORMULA (1) As stated

above, th }%r@%@g?@ag#&a%gﬁ RGOUBASRE Brek AL 0 5 iion

dqoheprivingendininistetiyg acaeptiabl i reed therdofi en efféctivetaeramntofi a |
and m are defined above for the

Ar2, R3, R4, !
lﬁP?féir“i‘edﬁ‘:?i‘@P@Hﬁpounds of formula (1). In one

embodi rfentThe%vedu%n@uﬂMka&é@ﬂﬁnethbdmmﬁwumg Vanilloid
enbodi ment, Ari 1s a pyrimdyl group In another

Racbptdir i€ Rl’Munqtmnan pyc]é,zqomplnsgxg@gptacthng acadl ¢aprble of expressing

odi ne L dazi roup. | n another
@%Wdtilh r#fecﬁqal?@ng ?m) ﬁ 8 i anot her
enbodi MentFheniéntith stil fadk ?&éteﬁt&ﬁé’thﬂ@ﬂfor inhibifinSmd16R 5
anot her enbodi nent, X is N-CN._hi another enbodinent,
fimetipnnp @eell jromprisingeontatiegit aelheapakieiof exprerimg mRIuR5 with an
e benzoi m dazol yl group. hi
{ﬂ gmoug;ggg%%%lduﬁ%&éou%dbenzot hi azol yl group. hi

an ot her erfiedhvemion sill 2urtifer felitewanxthady fok ugﬁlﬁtmg mitabotropic
anot her enbodi ment, At2 is hi another enbodi nent, AX2
glatamategpeptrsrl ERSYER hrdinctiondp a gell.compriging rontagting a cell capable

FRPLIRNGIR Pl ah®flctive amount of a Piperidine Compound.

The invention still further relates to a method for preparing a composition

comprising the step of admixing a Piperidine Compound and a pharmaceutically
acceptable carrier or excipient.

The invention still further relates to a kit comprising a container
containing an effective amount of a Piperidine Compound.

The present invention can be understood more fully by reference to the
following detailed description and illustrative examples, which are intended to exemplify

non-limiting embodiments of the invention.

4. DETAILED DESCRIPTION OF THE INVENTION

4.1 PIPERIDINE COMPOUNDS OF FORMULA (I)

As stated above, the present invention encompasses compounds of

Formula (T)
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In anot her enbodinment, mis 0. In another enbodi nent,

mis 1. In another enbodinent, R is -H hi another
weniwsadosyent, Ri is -halo. In another enbodi menPCT/B8200£023912

-CH3. In another enbodinent, R is -NO2. |In another

enbodinent, R is -CN. In another enbodinent, R is

-OH In another enbodinent, R_is -OCH3. In another

embodi nent, Ri is -NH2. IMtapBther enbodinent, R is

-C(hal 0) 3. In another enbogt t, R is -CH(halo) 2.

I n anot her enbodi nent, Ri |is $)al o). hi anot her

enbodinent, n or pis 1 an is -halo, -CN, -OH,

-NO2, or -NH2. hi another enppodinent, nor pis 1 and

Ris -(G -Go)alkyl, -( | 0) al kenyl ,

-(C2-G 0)al kynyl, -(C3-G 0) cydfdal kyl,

-(C8-Ci 4) bi cycl oal kyl, -(C8- @krg)trl cycl oal kyl ,

-(C5-Cio)cycl oal kenyl, -(Cg-GCi "bi cycl oal kenyl, -(C8-

Ci4)tricycloal kenyl, -(3- to (ymenbered)heter ocycl e,

or -(7- to 10- rrenbered) bi cycﬁ ohet erocycl e, each of

which is wmépbemaceautiellyacepble salis deregft whesadrorAmadte Re, X

Rﬁ nQ b elﬁ%%me(i chogvg %@ﬂ%& P?ﬂ-g?’%ﬂ{f) -0 y[lﬁou%fi? {)f( @yﬁl%sﬂa](l)an d R2

10 rrenber eld)Jone eebodinydnt, /@i Pfridygiapi s unsubsti t ut ed
or substltuted wWith one or nore R groups. |In another

enbodi mentIn appther embedimpat, Ak wﬁaammldiérgmum -NO2, or

-NH2; In n is -(CG
-G o) al kyl, %% % og a: Eﬁ 11@*‘("@5&&%@% qlp)éynyl ,
-(C3-CGi o) d;acahothbkg&hbodlméﬂ @r14')s hipyyidhzmyligybdyp.
-(C8-Ci4)tricycl oal kyl., -(C5-C o)cycl pal kenyl,
-(Cs- G 4) blpéi}é%%‘?‘?% ent, g}s‘ thipdany §OU'Bal keny! ,
-(3- to 7111'538?8@{&{43&%1@15@%@@ or '(7' to _
10- menber ed) bi cycl ohet erocycl e, each of which is
unsubstltdn@dotbcr@ummthdS&th one or nore R5
groups. | ano herm nécb is 1 and R3is

- phenyl , - ﬁrﬁ -(5- to

10- merrber Qﬁ)ah@&@xféiﬁlsddmeﬁaxhsmfoﬂﬂi ch is unsubstituted

or substituted with one
In another embod1ment X is N-OR ;.

In another embodiment, Ar; is a benzoimidazolyl group.
In another embodiment, Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a benzooxazolyl group.

In another embodiment, Ar, is

L

In another embodiment, Ar, is

(R14)q

AN

X
\/(R14)q

In another embodiment, n or p is 0.
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nore R groups.In another enbodinment, mis 1 and R3 is
-CH3. I n another enbodinent, R4 is -OH In another

wenimsadgyent, R4 i s - OCF3 hi anot her enbodi nent PCRUS1084/023912

-hal 0. m anot her enbodinent, R4 is -(C -C6)alkyl. In

anot her enhaodi i anot her enbodi nent,
R4 is -CHg%ﬂgbﬁlg‘?péamn%%i = ng_lgllsrrgnt Ris -CHCl. In
anot her er]h@dbmelnémbdaﬁimeﬁt mGkIRBr . h| anot her

enmbodi nent, R4 is -CH2I. hi anot her enbodiment, R4 is
_CH2F. hi lnrssether erbasiaentemtis IR4 i s - CH(hal 0) 2. hi
anot her anot her enbodi ment,
R4 is Nogm%ﬂbﬁgﬁ% ‘%@?mé‘?{bRcfsnem R4 is -ORLO. hi
anot her erhadothenémbddmest, RSEl—Balol n anot her
enbodiment, R4 is -C(QO R O hi t her enbodi nent, R4
is - cooH. IRianathst $apo RisiCHsra is -C(OH hi

anot her enQodh BN mbd¥mbs:, Rm@ hi anot her

enbodi nrent, R4 1s - I(r)‘) R O, hi another enbodi nent, R4
is -3Sq 2R|Iuianotbmo¢mlmdlmmtnoﬁu melN. R4 is - OC(O) NHRi o}

hi anot her di ment O R 3. hi anot her
embodi ment™ t?‘ gn%&ﬁ\f(l #QISI not her embodi nent,

Ar2 is a hﬁ%ﬁ@&l@ﬂ&ﬁlswﬂnembﬁmzsammazol yl, or
benzooxazol yl group; and at |east one of Rand RI is

-H. hi andnmet%emhndmmt Rais2Ny. (R14). , and g is |
0 anothgg erRedl EMmeAY B, koc(BIA,S and d is L

In another embodiment, R; is -CH(halo),.

In another embodiment, R; is -CHz(halo).

In another embodiment, n or p is 1 and Ry is -halo, -CN, -OH, -NO,, or
-NH,.

In another embodiment, n or p is 1 and Ry is -(C;-Cyg)alkyl, -(Ca-
Cioalkenyl, -(C,-Cjp)alkynyl, -(Cs-Cjg)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cg-
Cigtricycloalkyl, -(Cs-Cjg)cycloalkenyl, -(Cs-Ci4)bicycloalkenyl, -(Cs-
Ciptricycloalkenyl, -(3- to 7-membered)heterocycle, or -(7- to 10-
membered)bicycloheterocycle, each of which is unsubstituted or substituted with one or
more Rs groups.

In another embodiment, n or p is 1 and R; is -phenyl, -naphthyl, -(Ci4)aryl
or -(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one
or more R¢ groups.

In another embodiment, m is 1 and Rj is -halo, -CN, -OH, -NO,, or -NH>;

In another embodiment, m is 1 and R is -(C4-Cyp)alkyl, -(C,-Cyp)alkenyl,
-(Cy-Cyp)alkynyl, -(C3-Cjo)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cs-Cig)tricycloalkyl,
-(Cs-Cjp)cycloalkenyl, -(Cs-Cia)bicycloalkenyl, -(Cs-Ciatricycloalkenyl, -(3- to 7-
membered)heterocycle, or -(7- to 10-membered)bicycloheterocycle, each of which is
unsubstituted or substituted with one or more Rs groups.

In another embodiment, m is 1 and R3 is -phenyl, -naphthyl, -(C;4)aryl or

_ ~(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one or

more R¢ groups.

-19-



10

15

20

25

30

| n anot her
Omis O,
W@ L@3/00998N
Xis O m
group. In
Xis O m
group. In

enbodi nent, Ari is a pyridyl group, X is

R4 is -halo, and Ar is a benzot hi azol yl

anot her enbodi nent, Ari is a pyri dyPCTUS04/023912
is 0, R4is -F, and Ar is a benzothiazolyl

AISABELRRRAARIERL iy sy TRy OV oo

Ianabther erabdabicheneRY, is -@H.i s a pyridyl group, X

is O mis 0, R4is -Br, and Ar2|sabenzoth|azolyl
gr oup. Inlaﬁ@9%@%ﬂ€W%Bﬂ?Wbﬁﬂm NG s a pyridyl group

Xis O my,
group. In

?ﬁe&%hidold&m fnek AnR is a benzothiazolyl

ano er e rrent A1's a pyridyl group, X

is O m i dnGpotRé4r ¢rmbodimknt, Ra[sd((Ar Cslakyh

benzoi m d
pyridyl gr

pyridyl gr

a pyridyl
a benzoi m

t nmbodi t, Arl i
apbinePehlionesl &0 POF "ang ar s 2

benzoi m dagohyheféAbiimBh, R er,cerbodi ment, Arl is a
oup, Xis O mis 0, A is -d, and Ar2 is a
benzoi m ddrehgthexerobgliment, Bnist-kdhCoénbodi nent, Arl is a
pyridyl gr is -Br, and Ar2 is a
benzoi mi d&f’&g%h%?%'&@mﬁﬁ“’ gﬁbﬁ’n:gé%nbodl ment, Ar i is
Tdra06fer dnb&difentIRl, & CHR4 is -1, and Ar2 is
dazol yl group. i _another enbodlnent Arl is
Igrapgiber ombedimentyRy & €HR4 is -hal o, and Ar2

a pyridyl

|52 benzagxAsAly Lo fien, R iARgigabyeTDod mEnt . A

is a pyri

group 4 is -F, and Ar2

is a benzdﬁmaz@byhngmﬁm@m:Rhuanﬁﬁher enbodlnent Ari

is a pyridyl group,

0, Mis -0, and Ar 2

is a benzo‘E})@ﬁQ@F&?mB‘?(BWﬁml’masnﬁ%r enbodi nent, Ari is

a pyridyl

a benzooxaz

pyridyl gr
benzooxaz

Igra]ﬁb@er nbRifdent™Rl, & OR 4 is -Br, and Ar2 is
0

group. In anot her enbodlnent Ari is a
Inwppthxrctmbcﬁdlmﬂnu B4 -SR43.is -1, and Ar2 is a

u nat her odirrent, Ari is a
pyridyl gr lfﬁo f(r?‘gb?ém’ﬁ% C&Q)S?@ -halo, and Ar2 is

(Ri 4>q.

benzooxazolyl

and qis 1.

In another embodiment, R4 is -COOH.

In another embodiment, R4 is -C(O)H.

In another embodiment, R4 is -COORp.

In another embodiment, R4 is -OC(O)Ro.

In another embodiment, R4 is -SO,R 0.

In another embodiment, R4 is -OC(O)NHR jo.

In another embodiment, R4 is -NHC(O)R 3.

In another embodiment, R4 is -CON(R13)5.

In another embodiment, Ar, is a benzothiazolyl, benzoimidazolyl, or
group; and at least one of Rg and Ry is -H.

In another embodiment, Ar, is
W AN
k%

(R14)q,
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In anot her enbodi nent, Ari is a pyridyl group, Xis O
mis O, R4 is -F, and At2 is (R14>q. In another

weniwsadosyent, Ari is a pyridyl group, X is O nPCEHUS20082423912

is -, and At2 is (Ri4)qg. In another enbodi nent, Ari

is a pyridyl mis 0, Rdis -Br, and Ar2
|s(H4)q%aﬁ&ggo&ﬁb3&lm§t 2mant Ari |sapyr|dyl

group, Xis O mis 0, R4 is -1, and Ar2 isll '(Ru)q.

In anot her enbodi nent, Ari 1 a pyridyl group, Xis O
mis 0, R4 is -halo, and Ac2ds . 1R 4)g. In another
enbodi nent, Ari is a pyridyl gfoup, Xis Omis 0, R4

is -F, and Al2 is & (R 4) N WM& anot her enbodi nent, Arj

is a pyridyl group, Xis O ntfislq0, R4 is -d, and Ar2

Is (R4)g. In another enbodinent, Ari is a pyridyl

Haup1, X is O mis 0, R4 is -Br, and Al2 is & (Ru)c

I'n anot her enbodinent, Ar i is a pyridyl grou Xis

O mis 0,lnRaother embodimentAfz: is ' pyRAylgroum ais fradis 0, Ry is -halo,

q“gbom n'e‘?r:]\ert?& fﬁiago Yig%?“ gglzg%”hl ggglusl zg(r IoapO I nrn 1’:1?1ot0’he||r:{4
; Zblo 2‘ e Ogtm aftbthbr drsbcUiR¥At, Ay] is ApItiByl glols; 30is M 1hss O,R, is -F,
and Arp is a benzothlazolyl group.

In another embodiment, Ary is a pyridyl group, X is O, m is 0, R4 is -Cl,
and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -Br,
and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, mis 0, R4 is -1,
and Ar, is a benzothiazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -halo,
and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, mis 0, R4 is -F,
and Ar; is a benzoimidazolyl group.

In another embodiment, Ar is a pyridyl group, X is O, m is 0, R4 is -Cl,
and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -Br,
and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, mis 0, R4 is -1,
and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, Ry is -halo,
and Ar, is a benzooxazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -F,
and Ar; is a benzooxazolyl group.

In another embodiment, Ary is a pyridyl group, X is O, mis 0, R4 is -Cl,

and Ar; is a benzooxazolyl group.
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and Ar2 is a benzoi m dazolyl group. In another
enbodi nent, Ari is a pyridyl group, Xis Omis 0, R4

WO 20050h498aNd At2 is a benzooxazolyl group. |n BODURENN4/023912
enbodi nent, Ari is a pyridyl group, Xis O mis O R4

is -OH a L Sohad:Bi4) G| [ . Pie .
IS a pyri giﬂllaﬁ%@g}u%n @ﬁlseétogﬁ\ i?saéig@tclgﬁ rlogﬁ':?%%’ 6’?&38 %?54 is -Br,
dnd Arb is'd{ lRngdogazblyl grwopher enbodi nent, Ari is a pyridyl
group, Xis O mis O R4 is -CH3, and Ar2 (s a . )
benzot hi aZ813pPthgt %Bqdlmﬁmaﬁétﬁé‘rpwﬂgﬁ%w%ﬁf 18 QrnigQ By is <L,
ra ' mis O R4 is -CH3, and Ar2 is

@&%?o?%n g%zéylél}oo p. I'n another embodiment, Ari is

5 a pyridyl Igraaother embali®entnAirsis @ pyRdyl grouGEBissdamAs @, Resis -halo,
a .benzooxazol yl group. In another enbodinent, Ari is a
WA group, Xis O mis 0, R4 is -CH3, and At2
is(Ru)g. In another enbodinent, Ari is a pyridyl
group, Xis O mis 0, R4 “CH3, and Al2 is (R 4)q.
In anot her enbodi nent, Ari ks a pyridyl group, Xis O
mis 0O, R4 is - ORLO, and ATX)is a benzot hi azol yl
group. In another enbodi t,KAri is a pyridyl group,
Xis O mis 0, R4 is -ORL0, dRAL2 is a
benzoi m dazol yl group. In another enbodiment, Ari is a
pyridyl gr ' imBhd! HSI I8, is -
a benzoox aﬁzao ?/ﬁhégé%%(&mgirl}ﬂ’ %ﬁ%ts ﬁe%ﬁl n&?r%%%? ,rtg’AI\r{v}il;(i)’sma1 s
adrAmlyd group, X is O mis 0, R4 is -OR10, and At2 is
(Ri4)g. I'n another enbodinent, Ari is a pyridyl group,
Xis O mis 0, R4is -

N

10 k7\('?14)@

In another embodiment, Ary is a pyridyl group, X is O, m is 0, R4 is -Cl,

and AI‘2 is
@
(R14)q,
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -Br,
15 and Arpis
s
X
(R14)q,
In another embodiment, Ar; is a pyridyl group, X is O, mis 0, R4 is -I,
and AI'z is
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OR10, and At2 is (Ri4)g. In another enbodinent, Ais a
pyridyl group, Xis O mis 0, RAis -CCOR O and At2

WO 3008/0m87Z 0t hi azol yl group. In another enbodi meet/pS204/023912

is a pyridyl group, Xis O mis 0, RAis -C(OR Q
and Ar2 is a benzoi m dazo roup. I n anot her

enbodi nent, Ari is a pyridyl group, Xis Omis 0, R4
is -C(OR O and Ar2 is aNbéwyooxazozolyl group. In
anot her enbodi nent, Arl i%

yridyl group, Xis O m
is 0, RAis -CCOR 0, and AZ (R$y)a *(Ru)g. I'n anot her
enbodi nent, Ari is a pyridyl group, Xis Omis 0, R4
is -C(O R0, d Ar2 is | "“(Ri 4)q...l.n _another . .
embodi ment™ aﬁ&?‘e‘i ‘imléo‘iﬁ’?f“iltdé%ﬁ lﬁﬁlpg'ﬂfl&ﬁff?u t){]’:*? @ m j§ §-R« is -halo,
Hd AMis s -halo, and Ar2 is a benzothiazolyl group. In
anot her enbodi nent, Ari is a pyridazinyl group, Xis
O mis 0, RAis -F, and s a benzot hi azol yl
group. In another enbodinment} Ari is a pyridazinyl
group, Xis O mis 0, R4 s, and Ar2 is a
benzot hi azol yl group. In amother enbodinent, Ari is a
pyridazinyl group, Xis ONw¥s 0, R4 is -Br, and Ar2
i s a benzothiazol yl group. | iPapat her enbodi ment, Ari
is a pyridazinyl group, Xis O mis 0, R4 is -1, and
Ar2 is a Hennocthbi adleddimen Auwpis alpyridpogrbvey, e st dn ieditR, is -F,
Ari is a pyridazinyl group, Xis O mis 0, R4 is
and4\Te1S and Ar2 is a benzoi mi dazolyl group. n anot her
enbodi nent, Ari is a pyridazinyl group, Xis O mis
O, R4is -F, and Ar2 is a i m dazolyl group. In
anot her enbodi nent, Ari is yridazinyl group, Xis
O mis 0, R4 is -d, and fr2]s a benzoi ni dazol yl
group. In another enbodi I is a pyridazinyl
group, Xis O mis 0, R4 is“@Br), and Ar2 is a
benzoi m dazol yl group.|ln another ‘enbodinment, Ais a

pyridazi nyl aroup. Bodisiest AT 5% pYrialFerbiip, X is O, m is 0, Ry is -Cl,
and Ar, is

~,

AN
N ¢
N~
(R14)q,

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -Br,

and Ar; is
AN
N ¥
N~
(R14)g
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -1,
and Arn is
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-1, and At2 is a benzoi m dazolyl group. In another
enbodi nent, Ari is a pyridazinyl group, Xis O mis

wW@200R409987 - hal 0, and Ar2 is a benzooxazol yl greopUS1004/023912

anot her enbodi nent, Ari is a pyridazinyl group, Xis

O mis 0, R4is -F, and a benzooxazol yl group.

I n anot her enbodi nent, Ar s a pyridazinyl group, X

is O mis 0, RAis -0, a 2 is a benzooxazol yl

group. In another enbodi megt, I is a pyridazinyl

group, Xis Omis 0, R4 is )andAr2|sa

benzooxazol yl group. In anoth r *&hbodi ment, Ari Is a

pyridazinyl group, Xis Omis 0, R4 is -1, and Ar2 is

a benzoox gngthepphodiment, Amotsiidtyriditbgiarpehis Oapmiis PgRyls -OH,
dps Omis 0, R4 is -halo, and At2

%Eyﬂzo%&gﬁd@ﬁ)rp enbodi nent, Ar i is a

pyrl dazi nyln agothepembodimet, Arj B anyriazjrl goup X is@dmAs 9, Rsis -OH,

( {)n anot her enbodi nent , Ar| is a pyridazinyl

%)'Ed%%ls‘}( enzopidazqld OURRY is -, and Ar2 is A(Ri4)q.

I n anot her [ ' -

s Qi sgrogt ?@”?’%ﬁf‘%ﬁz#f?“% B APUBX 19008 0/Rq s OH,

mdb‘hdumhd:nzomazplyilgrcmppyrl dazi nyl gr oup, Xis OQmis

0, R4 is - anot her od|

@ oy oz yRRREEipbodell A R tghigS BHopoX R0y s s OH,

21, % (Ri4)q. I n another enbodinment, Ari is a

pyrléazmyl group, Xis O mis 0, R4 is -F, and Ar2

iIs (Ri4)g. In another enbodient, Ari is a pyridazinyl

group, Xis O mis 0, Mig -d, and Ar2 is

(R14)q,

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -OH,
and Ar; is

N
N\/}Rm)q

In another embodiment, Ar; is a pyridyl group, X is O, mis 0, Ry is -CH3,
and Ar is a benzothiazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -CH3,
and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -CHj3,
and Ar; is a benzooxazolyl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, Ry is -CH3,
and Ar, is |
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iI'U (R 4)q. In another enbodinent, Ari is a
pyridazinyl group, Xis O mis O, R4 is -Br, and At2

WO 3{oRioddg7 | n anot her enbodi nent, Ari is a pyrPOBESI094/023912

group, Xis O mis 0, R4 is -1, and Ar2 is (R4)g. In
anot her enbodi ment, Ari i yridazinyl group, X is
Omis 0, RAis -OH and Ar2 is a benzothi azol yl

group. In another enbodi tRYAri is a pyridazinyl
group, Xis O mis 0, R4llis,JOH and Ar2 is a
benzoi m dazol yl group. hi a/\t(hg&qenbodi ment, Ari is a
pyridazinyl group, Xis O mis 0" R4 is -OH, and Ar2

is a benzooxazolyl group.. ln another. enbodinment, .Aci, .
5 pyri Rnnge RO AD BRRIAEHOEOR X B O Ry is -,
HAad g - " (RL4>g. I n another enbodinent, Ari is a
pyridazinyl group, Xis O mis 0O, R4 is -OH, and Ar2
is (Ri4)g. In another enbogi t, Ari is a pyridazinyl
group, Xis O mis 0, R4 is|-CH3, and At2 is a
benzot hi azol yl group. In a r enbodinment, x \ is a
pyridazinyl group, Xis Qllmis 0, R4 is -CH3, and Ar

is a benzoi m dazol yl groud\.lka\’a ot her enbodi nent, Ari

is a pyridazinyl group, X is Bialmis 0, R4 is -CH3,

and Ar2 is a benzooxazolyl group. In another

enbodi mentIn afothsr @émbydimeaz Anyis agiyeidpl, grup, X 9, 0,miis0,Ry is -
R4 is -CH3, and Ar2 is a cycl ohexyl group. i another
@Rivotdrdns 2 penzotiazold\eroWiazi nyl group, X is O mis

0, R4 is - [ \V; d [ them
enmbodi ment, Oﬂllgp%gﬁ%&ﬁlﬁti’ a&%%ﬁ#&ﬁgglﬁgﬁb){b ?Ss@’%?l r1r1§1i6’sR4 .
-OR;R4ni AAr, BHhenavithiddz21yl group.

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -ORyo

and Ar; is a benzooxazolyl group.
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is
-ORlo, and AI‘2 is

L
(R14)q,

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -
OR o, and Ar; is

X
N ¢
&
(R14)q,
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is
-C(O)Ryo, and Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a pyridyl group, X is O, mis 0, Ry is
-C(O)Ryy, and Ar, is a benzoimidazolyl group.
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R 14)q. In another enbodinent, Ari is a pyridazinyl

group, Xis O mis 0, R4 is -OR10, and At2 is a
whewsovdsazol yl group. I n another enbodi nent, BCT/USR0&023912

pyridazinyl group, Xis O mis 0, R4 is -OR1O, and

At2 is a nzojm dazol.yl gr,oup. hi..anot her,, enodi. -
PR L R R e T
CBIR,,, AdAAELa bénzaokeBZslgiasep.yl group. hi anot her
enbodi nent, Ari is a pyridazinyl group, Xis O mis

0, R4 is -lornothenerabogiments Ayy is apyridyygrowp.4% é O is 0, Ry is

| er jment, Ari is a pyridazinyl group, Xis
gzeﬁ#ﬁosa“g@‘% is -OR10, and Ar2 is(Ru)g. In another
enbodi ment, Ari is a pyridazinyl group, Xis Omis O,
R4 is -CCORO and Ar2 is enzot hi azolyl group. In

anot her enbodi nent, Ari i yridazinyl group, X is
O mis 0, RAis -CCORGQ)| and Ar2 is a
benzoi m dazol yl group. In her enbodi ment, Ari is a

pyridazinyl group, Xis OmidR0WqR4 is -C(OR O and
Ar2 is a benzooxazolyl group. In another enbodi nent,
Ari is a pyrdnddai éMbodment) Arpisiapydynarosp,X isRd, tss 0, Ry is
Q%%‘? 0, and Ar2 is 1S "(Ru)qg. In another

orfdtAR Ay i is a pyridazinyl group, Xis O mis
0O, R4is -CCOR 0, and Ar2 is A (R 4)q. The invention
al so rel at es conmpounds of la (1), and

pharmaceutically acceptable galts thereof, where: Ar2
isNNHNNR, R, , or

N\/%Rm)q,

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-halo, and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-F, and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-Cl, and Ar;, is a benzothiazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-Br, and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-1, and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, Ry is
-halo, and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-F, and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-Cl, and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is

-Br, and Ar; is a benzoimidazolyl group.
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each R3 is independently:(a) -halo, -CN, -OH, -NO2, or
-NH2; or (b) -(G -G o)al kyl, -(C2-C o)al kenyl,

WO ¢@02/0@99) al kynyl , each of which is unsubstit uP€rius2004/023912

substituted with one or nore R5 groups; and at | east

one of R ' - H. .PL.P . .
Otmrenee RS0, St F RN 9. 0 e
-1,nd oap BuUItsiszonilaoblgeoupl 1) i | -j-( RBYMX IIH A3

() and pharnmaceutical ® acceptable salts thereof, where .
R , R, Apanother empodimentyAgrig 2pYEARZIRE TRy Xal§ Shdn 5} Ra is
R jqper i: di f formula (I1l). In one
ggr}‘g’o%%dﬁg%tl,géga}zs%g%wggon t her enbodinent, Xis S. In

anot her erthadothen¢mbodimsntNAGNS alpyridaxinyl erownXodiGrenis, 0, R4 is
gis QH. . In anotﬁr embodi nent, X is NNOR10. In

-an 2 ISR BEYOREAOIY AP s (R9)'s I n anot her

enbodi Mentyy, afbBer SmbdARMEAL Ak Sis hPyRBaiid St 8isiAah is 0, Ry is

when two Rn groups are present on the same carbon
-6i.cmyl Arhis & wozovragolylgoupn t he sane carbon atom are

t both -CN, -OH - - . =N 2, .- ) . .
N R7OR, - oo ipen R o A SO &y R ™ is O e
BrhRdiAB it a bdhzbSxaeblyl Broapot her embodinent, n is 1. In
anot her enbodinent, R is -halo. In another

enmbodi mentln apptheendpgaliment, Anos Bayridedindigieu, X RO, mis 0, Ry is

i S- Lo iment, R is-CN. |In another
kéﬁaﬁ!ggl% lsnatrb,e%%ﬁ%%ag&éfg%ﬁﬁ' anot her enbodi nent, Ri
i s- OCH3. IIn anomthenbelibent Ken a pRrididnyitgoup, X is O, m is 0, Ry is

-halo, and Ar, is

L

(R14)q_

In another embodiment, Ar) is a pyridazinyl group, X is O, m is 0, R4 is
-F, and Al'z is

1
(R14)q,

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-Cl, and Ar, is

[

(R14)q,

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, Ry is
-Br, and Ar, is
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In anot her enbodinment, R is-C(halo)3. In another
enbodi nent, R is-CH(halo) 2. In another enbodi nent,
WoR005809882( hal 0) . I n anot her enbodi nent, n i s BCEOS20R/023912
is -halo, -OH, or -NH2. In another enbodinent, nis 1
and R2 is -(CG -G o)al kyl,
-(C2-G Oal kynyl, -(C3-G o)dycl oal kyl,
-(C8-Ci 4) bi cycl oal kyl, ~( [
- (C5- G o) cycl oal kenyl, -( 1J4) bi cycl oal kenyl ,
-(Cg-Crtricycl oal kenyl -(3 ®1d)
nmenber ed) het erocycl e, -(7- to
10- menber egl).hj ,
unsubst i t??ea%b%f:éug@élﬁeﬁf)égl {Vg\llat oﬁéﬁ%lr%n%I?g( 50, mis 0, Ry s
Jramdps; id N anot her enbodinent, nis 1 and R2 is
-phenyl, -naphthyl, -(C4)aryl or -(5- to
10- nenber ed) heteroaryl, e f which is unsubstituted
or substituted with one or re R6 groups. In another
enbodi nent, mis 1 and R3NFsyhal o, -CN, -OH, -NO2, or
-NH2; 1 n anot her enbodi ne is 1land R3is -(C
-G o)al kyl, -(C2-GCio)alken \(RQ§2 G 0) al kynyl
-(C3-CGi 0)cycl oaI kyl, -(C8-G 4)bi cycl oal kyl ,

5 4)bi cycl ol Pg&%&m@%&@%%ﬁ 50 S Bih i

gggbﬁﬁﬁﬁ)hgterocycle or -
O-nenbered)blcycloheterocycle each of which is

unsubstituted or substitut th one or nore R5
groups. In another enbodinent, mis 1 and R3 is
- phenyl, -naphthyl, -(C 4) or -(5- to

10- nenbered)heteroaryl eafth of which is unsubstituted

or substituted with one or ﬂ;a\te R groups. In another
enbodinent, mis 1 and R3 is P@HBI I n anot her

enbodi rrent, R4 is -OH In another enbodinent, R4 is

-OCF3 | n amchbgiker enbedingdnAr, 4 pysidatiallaronp) XiisC(D,hﬁ is 0, Ry is
enbodi nent, R4 is -(C -C6)al kyl. In another

-EntfsbMidft . R4 is - CH3. In another enmbodiment, R4 is
-CH2CH. I n another enbodiment, R4 is -CH2ClI. In

anot her enbodi ment, R4 is ¥ r. In another
enbodinent, R4 is -CH2l. | n not her enbodinent, R4 is
-CH2F. In another enmbodi mefft, R4 i s - CH(hal o) 2.
N X
NO
10 (R14)q,

In another embodiment, Ar; is a pyridazinyl group, X is O, mis 0, R4 is
-Cl, and Ar, is

AN

R14)q

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
15  -Br, and Ar, is
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In anot her enbodinent, R4 is -CF3. In another
enbodi nent, R4 is -NO2. In another enbodinent, R4 is
WO gR1009981 anot her enbodi ment, R4 is -SR13. | nPemnosive4/023912
enbodinment, R4 is -C(OR O In another enbodinent, R4
Is -COOH. In another enbodf R4 is -C(OH In
anot her enbodi nent, R4 is - 0. In another
enbodi ment, R4 is -C(O OR . anot her enbodi nent, R4
IS -Sqg 2Rio- In another e og{, nt, R4 is -OC(O NHRi O
I n anot her enbodi nent, R4 i?@k’%‘(()) R 3. In another
enbodinment, R4 is - CON(R 3)2. I'n"anot her enbodi nent,

At3 is T ~(R and s..is 1. In anather enbodi . Ar .
is-(Ri)r I%ﬁa%‘?leﬁ%,m Qd“Flﬁmaﬁ&tlﬁé‘rPYé‘ﬂ%’aer%?HR’%@ n’(‘)}sr@ Ry
S ARG is -halo, and At3 is (Rn)r In another
enbodinent, Xis O mis 0, RAis -F, and A13 is (Rn)r
I n anot her enbodi nent, X i mis 0, R4 is -, and
Axs is (Rii)r In another enbpdinent, Xis O mis O,
R4 is -Br, and A13 is -T(R I n anot her enbodi nent,
Xis Omis 0, RAis -1, aphd 3is - HRi)r In
anot her enbodinent, X is d\@¥ls 0, R4 is -halo, and A
is (R9)eln anot her enbodi ment(R1Xais O mis 0, R4 is
-F, and A13 is ;HR9)s In another enbodinment, Xis O
5 mis 0, Rdniafothé} emBstiméixt, A8, is a pyridazinyl group, X is O, mis 0, R4 is

-OH, and Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-OH, and Ar; is a benzoimidazolyl group.
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
10  -OH, and Ar; is a benzooxazolyl group.
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-OH, and Ar, is

L
(R14)q,

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, Ry is

15 -OH, and Ar; is

AN

N ¢
N,
(R14)q,
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-CH;, and Ar, is a benzothiazolyl group.
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is

20  -CHj, and Ar, is a benzoimidazolyl group.
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(R9)s In another enbodinent, Xis O mis 0, R4 is

-Br, and Ar3 is 7T~( RO)s In another enbodinent, X is
wW@20068100980, R4 is -1, and Ar is -(R9)s | n anotPEr/US2004/023912

enbodinment, Xis O mis 0, R4 is -CH and Ar3 is

Ri)r 10 : ' , ' : . d :
{0 fnd A R0 GSRodRBE WIS py b Rridary. 5 BO.Bis @ o s
-C$130andR¥r, iisa b&doomardlyhgdoups(R9)s s is 1; and Ris -(C

al kyl ._ 1 n _anot her..enbo . R4 .
DAY hiTe oo e Ay E A pyridgin Brath. &5 O s O, Ra s

K t her O mis 0, R4 is -CH3, and
A@?I%HQAS@Q VT X y1 gholip.

I's - rlnanot er enbodinent, Xis O mis O,
R4 is - CHIn anoiierembalifiRg) A1 is agyotdrnyl endid Xms @), m 3¢ 0, Ry is
g}fﬁ{a I‘%IISO R4 is -CH3, and Ar3 is 7p( R9)s s is 1,

R4 A0 o CG) al kyl . In another enbodinent, X is O
mis 0, R4 is -CH3 ,andAr3|sr"(R9)SS|sl andR 9

is -CH3. In anot her enbodi Xis O mis 0, R4 is
-OR10, and Ar3 is~T~(R 1i n anot her enbodi nent, X
isO mis 0, R4is -OR10 } is T]~"(R9)s In

anot her enbodi ment, X is |s 0, R4 is -OR10, and

Ar3 is 7p(R9)SS|sl and Bsa,)q(O -Ce)al kyl. In
anot her enbodiment, Xis O mis 0, R4 is -OR10, and

Ar3 is In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-CH3, and Arz is

N
N\?}Rm)q_

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-OR19, and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-OR o, and Ar; is a benzoimidazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-OR g, and Ar; is a benzooxazolyl group.

In another embodiment, Ar, is a pyridazinyl group, X is O, m is 0, R4 is
-OR 0, and Ar; is

L

(R14)q,

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-ORlo, and Al‘g is
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TT" (R9)s s is 1, and Ris -CHs. In another

enbodinent, Xis O mis 0, RAis -CCORO adA3is
W@ Rwp009987 anot her enbodinent, X is O mis 0, PRAT/US2004/023912

-C(OR O and Ar3 is T~(R9)s In another enbodi nent, X

iIsO mis 0, R4is -CCORgand Ar3 is(R9)s s is 1,

and RO is -(CG-Cjalkyl. Inlanother enbodinent, Xis

O mis 0, RAis -C(OR i Ar3is c "(R9s sis
1, and RO is -CH3. 4.3 PIRER\NDI NE COVPOUNDS OF FORMULA
(1'11) The invention also re to conpounds of

formula (I11): (1) and phar maceuti cal A accept abl e
salts thereof, . where

def i ned afBgRothge M@?‘Heﬂlc}? ﬂ@@%&’iﬁa@%%ﬁ '§,q H{,}Se{) Ry is
‘eﬁ%’%"’ ahaAqm% aeaéaesimm%sryl %ups O In anot her

I'ment, S In anot her enmbodi nent, X is N CN )
I n anot herlnembmemqu;lmwu AN opyridavin groves X is O, mis 0, Ry is
di ment, X is N-.OR10..ln another enbodi nent, Ari is
5 - mli’ r‘f‘flaﬁrzﬁra&?ﬁ‘zmm&%ﬁ?g{l%?u Penbodi ment, Ar is a
pyrazinyl 18h8dtRer dofbcin@bmEA TS8R PeHdRAy] gﬁ)ﬂp?»XalsO mis 0, Ry is
pyri dazinyl group. In another enbodinment, Ari is a

CHORaarmil Agz BuphenroewsaelNberosiodi nent, Ar3 is In
h . .
anot her ert?%%%@ﬁémb&aﬁﬁe% Ridh Pgﬁdaz?nﬁ% §p, K, H RYI R, is

t hat when roups’ are present

-CeD)Rqp aatlom ist he two Rn groups on the same carbon atom
are not both -CN, -OH -N3, -NO2, -N(R7)2, -CH=NR7,
-NR7CH, -COR7, -0OC(O R7, O OR7. In anot her
enbodi nent, p is O |In another enbodinent, pis 1.

I
10 (R14)q.

In another embodiment, Ary is a pyridazinyl group, X is O, m is 0, R4 is
-C(O)Rm, and AIz is

B} ,
\/}Rm)q

The invention also relates compounds of formula (I), and
15 pharmaceutically acceptable salts thereof, where:

Al'z is

each Rj is independently: |
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I n anot her enbodinent, R is -H |In another
enbodinent, R is -halo. In another enbodi nent, Ri

WO 2608030981 N anot her enbodi nent, R is-NC2. |n PCDUREN4/023912

enmbodi nent, Ri is CN I n anot her enbodinent, R is-CH

I n anot her I n anot her

enmbodi ment( )eggp H’Rﬁd&hS Y her 8hbodi ment . Ri

i s- C( hal 0)(8) (Cnca@@mcsrle t(cgrm@)iu&ﬁym r(d%lclb)a}k@hlylh @hdh)of 2vhich is

In anot her enbodi nent, R is-CH2(halo). In another
wmsHsEiTecher substityted vahporoorimore Rgiggoupsiand - oH, - NC2, or

-NH2. In krand R2 is -(C
-G o) al ky?a@?éa%%gl- ?ﬁfg’ %ny?th&tt%ﬁ]% o) al kynyl ,
-(C3-Ci o)cycl oal kyl, -(C8-GCi 4)bicycl oal kyl,
- (C8-C 4) 82 cyPIPERKDI ONHO BHORMULA (II)
-(C8-C 4)bicycl oal kenyl, -(Cs-C 4)tricycl oal kenyl ,
- (3- to 7-Thizivertéuth) det @iansyio lcempounds (Of fortrala (IT):
10- nenber ed) bi cycl oheterocycl e, each of which is
unsubstituted or substitut with one or nore R5
groups. I n anot her enbgdi t,Npis 1 and R2 is
- phenyl , -naphthyl, -(%@ﬁm Ql OrR; (5- to
10- menber ed) het eroaryl, eac tch is unsubstituted
or substituted with one or gg)oups I n anot her
errbodirrent,mislandR3is-ﬁJ/b, BN, -OH, -NO2, or
-NH2; I n another enbodinent, mjys 1 and R3 is -(Ci
-G o)al kyl, -(C2-G o)al kenyl, G o) al kynyl ,
- (C3-G o) cycl oal kyl , - (C8- G 4¥bi VBl oal kyl |
-(C8-Ci4)tricycloal kyl, -(C5-C o0)#Kcl oal kenyl ,
-(C8-Ci 4) bi cycl oal kenyl, -(C8-Cid)tricycl oal kenyl ,
-(3- to 7- nenbered)heterocycl )or -(7- to

10- nenbered)blcycloheterocyc each of which_ is
unsubst i t (R Phamasapically aeceptaRia salts erest, Wire RmeRa, Ars. Rs, Ry,

BPARAn ok dudfi Egﬁ%?g% ng&ldimé@brﬁPc]mﬁtQ b Fotodua (D).

10- nenber dd))hebmbodlmelnt,}émc{h of which is unsubstituted
or substituted with one or ge R groups. I n another
embodi mentl! 2APHEr om ?(rs‘m . I'n anot her

enbodi menty, aﬁ’éthblsemlgdlmbﬁt X"i@NﬂéN enbodi nent, R4 is

-OCF3 I n anot her enbodi rrent R4 is -halo.
In another embodiment, X is N-OH.

In another embodiment, X is N-OR .

In another embodiment, Ars is

AN
P

In another embodiment, Ars is

T (R11)r
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I n anot her enbodinent, R4 is -(C -Ce)al kyl. In another
enbodinent, R4 is - CH3. In another enbodinent, R4 is

w0 a2ah498T n anot her enbodi ment, R4 is -CH2Cl . PET/US2004/023912
anot her enbodiment, R4 is -CH2Br. | n another

crbod ety 38 e na iRl ol AULIGE, CHBGM HERL sl same

@i m ShB eld ReNErouf¥od the sﬁﬁé carbBn atr(bﬁi &ie Ihoelbﬂlb dCNEIIDH -Nj3,
RA is -N®2. In another enbodi nment

Nt R 7enbEHEMNRt NM)H,S %@CGQ?RM&QQ(O)O&

enbodi nent anot her enbodi ment, R4
is - COCH. natrﬁ%xts?} otdlnlrlrgt;%t R4 is -C(OH. In

anot her erih@dotrhiemmerneﬁt nmlo | n anot her

embodi nent, R4.is - g anot her enbodi nrent, R4
is -Sq 2R|18|aﬁot£lﬁb?fﬁ*é<? @ﬁ% ilhseg?o R4 is -OC(O) NHRi 0.

I n anot herp,enbedl GEHdd - N O R 3. In another
enbodi msnt R4 1s - lm%% 13{?12S I'h anot her enbodi ment,

Ar3 is (Rmsmaiﬂndr anbfzdlmentl, Ri &a80ber enbodinent, Ar3 is
(Rii)r %s anokher nbodi nent, Ari is a
pyradl zi n&P agp ﬁ]beml%’ s O R4 is -halo, and

Ar3is -] Iﬁ@hbﬂlérérﬁb&ﬁl‘%ﬁe&%“@ﬁd' ment, Ari is a
pyradi zinyl group, Xis O mis O, R4 is -F, and Ar3
is (Rii)rn another embodlment R 1s-OCHj3.

In another embodiment, R; is-NH,.

In another embodiment, R; is-C(halo)s.

In another embodiment, R; is-CH(halo),.

In another embodiment, R; is-CHj(halo).

In another embodiment, n is 1 and R, is -halo, -OH, or -NH.

In another embodiment, n is 1 and R, is -(C1-Cjg)alkyl, -(C,-Cyp)alkenyl,
-(C2-Cjg)alkynyl, -(C3-Cjp)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cs-Cia)tricycloalkyl,
-(Cs-Cyg)cycloalkenyl, -(Cg-Ci4)bicycloalkenyl, -(Cs-Cia)tricycloalkenyl, -(3- to 7-
membered)heterocycle, or -(7- to 10-membered)bicycloheterocycle, each of which is
unsubstituted or substituted with one or more Rs groups.

In another embodiment, n is 1 and R; is -phenyl, -naphthyl, -(C;4)aryl or
-(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one or
more Re groups.

In another embodiment, m is 1 and Rj is -halo, -CN, -OH, -NO,, or -NHj;

In another embodiment, m is 1 and R3 is -(C;-Cjp)alkyl, -(C,-Cyp)alkenyl,
-(C,-Cip)alkynyl, -(Cs-Cio)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cs-Cig)tricycloalkyl,
-(Cs-Cyp)cycloalkenyl, -(Cg-Ci4)bicycloalkenyl, -(Cg-Cia)tricycloalkenyl, -(3- to 7-
membered)heterocycle, or -(7- to 10-membered)bicycloheterocycle, each of which is
unsubstituted or substituted with one or more Rs groups.

In another embodiment, m is 1 and R3 is -phenyl, -naphthyl, -(Cj4)aryl or
-(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one or
more Rg groups.

In another embodiment, m is 1 and R3 is -CHj.
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In anot her enbodi nent, Ar is a pyradizinyl group, X is

Omis O

, RA is -d, and Ar3 is -r(Rii)rln another

weniwsadosyent, A is a pyradi zinyl group, X is O POT/US2004/023912
R4 is -Br, and Ar3 is -r(R i)r In another enbodi nent,

Ais a pyradizinyl gr kS mis 0, R4 is -1, and
Ar3is (R rm?ﬁe%%?%@%egtngéaﬁ r?t%it, Arlis a
pyr adi zi nylh agb®ePemPodited, RiNis ©CE; R4 is -halo, and

Ar3 is TT(R9)s In another enmbodiment, Arl is a
pyr adi zi nylh agpdgpembodiment, Rijs9alg. R4 is -F, and Ar3

is (R9)s
-d, and
pyr adi zi
is (R9)s

group, X il8 agpthgy ¢rabegliment,

D B R R CCCHR en: Ar1 i s a

nylh agoibepembdodismefd, Rmis sSCB;. R4 is -Br, and Ar3

I n anot her enjodi nﬁggsl_ﬁﬂzg%sAsspiy;afﬁ(zRg)ngl -

anot her e ' | raqr eqnyl group, X is G
e u b I A

mis O,
enbodi ne
0, R4 is

i)r In another
ntlp afAother ésbadimgntaBi & AHBgr oup, X is O mis

-OH, and 3.1 I th nmbodi t,
A is o dpaeBR sphotiiun kK8 Tmis o, R4 s - O

and Ar3
Jal kyl .

| SintanofhBRd@bodieks:, R, issci,pand RO is -(G -C
I n anot her enbodi nent, A is a pyradi zinyl

group, X ils a@pthay ¢gb@limpat, Rg is -CH(halo),.

and sis 1.

In another embodiment, R4 is -CFj3.

In another embodiment, R4 is -NOs.

In another embodiment, R4 is -ORp.

In another embodiment, R4 is -SRjs.

In another embodiment, R4 is -C(O)R 0.

In another embodiment, R4 is -COOH.

In another embodiment, Ry is -C(O)H.

In another embodiment, R4 is -COORyp.

In another embodiment, R4 is -C(O)OR jo.
In another embodiment, R4 is -SO.Rqp.

In another embodiment, R4 is -OC(O)NHR (.
In another embodiment, R4 is -NHC(O)R 3.
In another embodiment, R4 is - CON(R13).

In another embodiment, Ars is

| e
_ (9)3.

In another embodiment, Ars is
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10

-OH, and A13 is Il .-r(R9)s where s is 1, and RO is
-CH3. In another enbodinent, Ari is a pyradizinyl

wW@e@app99xris O mis 0, R4 is -CH3, and Ar3 i sPCRO¥2004/023912

anot her enbodi ment, Ari is a pyradizinyl group, X is
O mis 0, R4 is -CH3, 3 is Ir(R9) In another

enbodi nent, Arl is a pyradizinyl group, Xis O mis
0, R4 is -CH3, and Ar3 i (R9)b and s is 1, and RO
is -(C -06)alkyl. In arot hgr(RBrbodi nent, Ari is a

pyradi zi nyl group, Xis Ovis 0,.R4 is -CH3, and Ar3
istr (R9)s where s is 1, and RO is -CH3. In another

andmiotli ment, Ari is a pyradizinyl group, Xis O mis

0, R4 is -ORLO, and Ar3 isS .(R i)r, Ln.another .
enbodi nerlf{l,an%g?r ?rgb“of@%?’?ta%ilganﬂ Psé)r gﬁbs,'?l?foi’ s o
R4 is -ORLO, and Ar3 is (R9)sln anot her enbodi nent, A
is a pyradizi nyl group, O mis 0, R4 is -OR10,
and Ar3 is (R9)s s is 1, dR 9 is ~(CG -C6)alkyl. In
anot her enbodi nent, Arlfis __Aﬁ;\ér?di zinyl group, Xis
O mis 0, R4 is -OR10, land 1i's (R9)s s is 1, andR
9 is -CH3. In another enbddi ment,  Ati is a pyradi zi nyl
8;3;8 \’,WX Ih%nc?thernér}lﬁodgfnerﬁ?)a iéc’ 0, gl( i(s))O, gis -%{1 gn A% ils S

T (Ri1)r

In another embodiment, X is O, m is 0, R4 is -Cl, and Ars is

(O

T (R11)r

In another embodiment, X is O, m is 0, R4 is -Br, and Ar; is

(O

T (R11)r

In another embodiment, X is O, m is 0, Ra is -I, and Ar; is

()

T (R11)r

In another embodiment, X is O, m is 0, R4 is -halo, and Ars is

()

T (Ro)s
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10

-r(R i)r In another enbodinent, Ari is a pyradi zinyl
group, Xis O mis 0, Ris -CCORO, and Ar3 is (R9)s

wo pooaadoBer enbodi nent, Ari is a pyradi zi nyl grPOL/PS2084/023912

is O mis 0, R4Ais -CCORO and Ar3is - 1 (R9)s s
is 1, andR9 | kv . t he i.gent,
Ari is a p[§/lra 'S r{%Odg(gﬁ?%@pk1%<0|’£I{1](S)?)?%4Pssﬁ:0,%%g3llge
-C(OR0, and Ar3 is- (Rg)s sis 1, and Ris -CH3. 4.4
Pl PERI DI NE COVPOUNDS OF AS (1) - (I'll) In the

Pi peri di ne Conpounds t hat e an R3 group, the R3
group can be attached to c RD) at om adj acent to the
carbon atom attached to tRe g?8up, or the R3 group
can be attached to a carbon at om adj acent to the

nitrogen tom tta

- O X) NH gaap thcﬁjdno’ﬁ% gh%gd%r{g 4t‘ﬁ1 l’F@d up i's
attached to a carbon atom adj acent to the car bon atom
attached to the R group. Tnj another enbodi nent, the R3
group is attached to a car atom adj acent to the
nitrogen atom attached - Al -C( X) NH- Ar 3
group. In one enbodi nent, é ﬁe Plperldlne
Compound has an R3 group, the carbon atomto which the

EEOtnglerei 6’8? teb‘t/di’@?@tﬁ%bgh &Pgﬁ%u%?@dﬁﬁd has

an R3 group, the carbon atomto which the R3 group is
attached has the (S) configuration. In another

enbodi nent, the Piperidine \n'pound has an R3 group,
the R group is attached tfp a aon atom adj acent to
the carbon atom attached %o 4 group, and the
carbon to which the R3 group is attached |s in the (R

confi gurati on di th ri.di ne
Conpound HA&n4ke %‘8‘?%{5‘8 tt%nb% S? at%ﬁ%ésd to a
carbon atom adj acent to the car bon attached to the R4
group, the carbon to whic e R3 group is attached is
in the (R) configuration, d R3is -(QCalkyl
unsubstituted or substitufte (?Q one or nore halo
groups. I n another enbodi é Pi peri di ne

In another embodiment, X is O, m is 0, R4 is -OH, and Arjs is

T (RBy1)r

In another embodiment, X is O, m is 0, R4 is -OH, and Arz is

N

Sl

In another embodiment, X is O, m is 0, R4 is -OH, and Arj is
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Compound has an R3 group, the R3 group is attached to

a carbon atom adj acent to the carbon attached to the
WRdoogioa9p? the carbon to which the R3 group i sPEr/Usmee3912

is in the (R configuration, and R3 is -CH3. In

anot her enbodi nent, the i di ne Conmpound has an R3

group, the R3 group is attached to a carbon atom

adj acent to the carbon atfa d to the R4 group, the

carbon to which the R3 gr up_|‘§Ra)tstached isin the (R

configuration, and R3 is -TF3. |n another embodinent,

t he Piperidi ne Conpound has an R3 group, the R3 group

siis 1 pandaReie d(GicCaalkyr bon at om adj acent to t he carbon

attached t [ O h R3
group is &Ptaggtﬁgrderﬁ'% ‘flJIElert‘the 1?&? nf| ra}lfoaﬁlhl]ﬁﬁg R3 |
is -CH CH3. In another enbodi nent, the Pi peri di ne
Compound has an R3 group, e R3 group is attached to
a carbon atom adj acent to e nitrogen atom attached
to the -C(X)NH At 2 or -C(|K) égroup, and the
carbon to which the R3 griQupZi Ftachedlsinthe(R)
configuration. In another enbodi nent, the Piperidine
has,.an R3 group, the R3 group is attached to
3 Sdsgp?@%létéﬁ@adj acent to the nitrogen attached to the
- C( X) NH At1g af6theidnhddinéit3Xas oy istNR , @M addAWE Ch
the R3 group is attached is in the (R) configuration,

and R3is -(C -C4)alkyl bstituted or substituted
with one or nore halo grougs. In another enbodi nent,
t he Pi peridi ne Conpound n R3 group, the R3 group

is attached to a carbon gtoma(Rakent to the nitrogen
attached to the - C(X) NH or -C(X)NH Ar3 group, the
carbon to which the R3 group is attached is in the (R

confi gur atih @AethaNémbdliment; £HS O, hlisNRY ke lCHBMhRUARESL
t he Pi peridi ne Conpound has an R3 group, the R3 group

is attached to a carbon dj acent to the nitrogen
attached to the -C(X)NH Ar2 or -C(X)NH Ar3 group, the
carbon to which the R3 gr is attached is in the (R

configuration, and R3 is || CF3—(Rg)sanot her embodi nent,
t he Piperidine Conpound haszdan R3 group, the R3 group
Is attached to a carbon atom adj acent to the nitrogen
10 attached tg sh&er &hbodinedt R 190, nf3sX) Nkﬁm{3gﬁlﬂyﬁr3 it he
carbon to V\hlchtheRSgroupls attached is in the (R
configuration, and R3 is &GQHRCH3. I n another
enbodi nent, the Piperidine npound has an R3 group,
the R3 group is attached L carbon atom adj acent to

RN S
the carbon atom attached @ ¢RG4 group, and the
oMFI s attached is in the (S)

carbon to which the R3 gr
confi gur ation. In another enbodi nent, the Piperidine

'IfEéM 1Ba@318$k)ﬁ<group the R3 group is attached to a
car

on atom adj acent to the carbon attached to the R4
group, thdn@aet%@membpdmmth&lh@ RBis @k Bujs {3hatnddidd i s
in the (S) configuration, and Ris -(G -C4)al kyl
unsubstituted or substit ith one or nore halo
groups. I n another enbodi ngpt, the Piperidi ne Conmpound
has an R3 group, the R3 is attached to a carbon
atom adj acent to the -1 (Ro)s

2

15 sis 1, and Rois -CHjs.
In another embodiment, X is O, m is 0, R4 is -OR g, and Ars is
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carbon attached to the R4 group, the carbon to which
the R3 group is attached is in the (S) configuration,

w@ar@sB®98s - CH3. I n another enbodi ment, the Piper/usione023912

Compound has an R3 group, the R3 group is attached to
a carbon atom adj acent t carbon attached to the
R4 group, the carbon to whilch the R3 group is attached
is in the (S) configuratifn, aasl gs is -CF3. In

anot her enbodi nent, the Hi perji 8'iegr Conpound has an R3
group, the R3 group is att ed to-a carbon atom

adj acent to the carbon attached to the R4 group, the
car bon t o Inahethett ¢mebadmgnto¥s Os maistOaBaésctQRuios andiAe iy S)
configuration, and R3 is -CHaCH3 I n anot her

enbodi nent, the Piperidi ound has an R3 group,
the R3 group is attached tqg a carbon atom adj acent to
the nitrogen atom attach the - C(X)NH Ar2 or

-C(X)NH Ar3 group, and thg carBedsto which the R3
group is attached is in th S) configuration. In
anot her enbodi nent, the Pi peridi ne Conpound has an
R3group, tlhen®Bengmbmplimentaktis Oh sdistlo Ra icAorandtAomis
adj acent to the nitrogen attached to the -C(X) NH Ar2
or -C(X)NH Ar3 group, th on to which the R3 group
is attached is in the (S) cponfiguration, and R3 is
~(CG -C4)al kyl unsubstitute r substituted with one
or nore hal o groups, hi ot feRedebodi nent, the

Pi peri di ne Conpound has an group, the R3 group is
attached to a carbon atom adj acent to the nitrogen

saib fl aatueR) i o(QiHEs)alk@( X) NH- Ar 2 group or -C(X)NH Ar3, the
carbon to which th r.o s _attached {s in.the.(S)
confi gur atlpélﬂ,tlﬂ%edn 1 ntzgpl-’éb’frhlsgn Ffe"rdli‘f‘rt%lgi’apfé}ﬁ,
t he Piperidi ne Conpound has an R3 group, the R3 group
is attached to a carbon atom adj acent to the nitrogen
attached to the -C(X) NH Ar 2l or -C(X)NH Ar3 group, the
carbon to which the R3 gr?up\__iﬂa)ttached isin the (S
configuration, and R3 is | ‘n¥anot her enbodi nent,

t he Pi peridi ne Conpound has an R3 group, the R3 group
i.s,attached a carbon atom adjacent to the nitrogen
S48 L $6CHRe - C(X)NH- Ar2 or -C(X)NH Ar3 group, the
carbon t o phahéhet AELFBmEiONAs 06 nistaRY &A.G(O)R R, ddieAk B
configuration, and R3 is -CH2CH3. In anot her

enbodi nment, the R3 group. ttached to a carbon atom
adj acent to the nitrogen atjtached to the -C(X) NH Ar2
or -C(X)NH Ar3 group, an R group is a -CH3. In
anot her enbodi nent, the groty1),s attached to a
carbon atom adj acent to t itrogen attached to the

-C(X)NHAr2 or -C(X)NH Ar3 group, and the R3 group is
a - CF3. | npanehbesmSstRentRE O, bR ORR, & CUO)R R, and Ar; is
attached to a carbon atom adjacent to the nitrogen
attached to the -C(X) NH AL -C(X)NH Ar3 group, and
the R3 group is a -CH2CH3. [ n anot her enbodi nent, the
R3 group is attached to ac&gpbon atom adj acent to the
nitrogen attached to the @# Re)ar 2 or - C(X) NH- Ar 3
group, and the carbon to Wk the, R3 group is
attached is in the (R) configuration. In another

In another embodiment, X is O, m is 0, R4 is -C(O)R 19, and Arjs is
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enbodi nent, the R3 group is attached to a carbon atom
adj acent to the nitrogen attached to the -C(X) NH Ar2

W@e00sQ(93NH Ar 3 group, the carbon to which t heP@BUsIOOUM3912

is attached is in the (R configuration, and the R3
group is a -CH3. In anot odi ment, the R3 group
is attached to a carbon at madj acent to the nitrogen
attached to the -C(X) NH - Q(X) N+ Ar3 group, the
carbon to which the R3 gr up/__é @stached is in the (R
configuration, and the R3 oup is a -CF3. In another
enbodi nent, the R3 group is attached to a carbon atom
sagl] amdlﬁgias dCtrl%)aﬂ'istlr ogen attached to the -C(X)NH Ar2

'S art aundapdndhelh mt(“% 50” i Qt%i?c ehiorRiad oW

group is a -CH2CH3. In anot her errbodl ment, mis 1 and
R3 is cis to R4. In another| enbodi ment, mis 1 and R3
is trans to R4. Illustrati Piperidine Conmpounds are
listed below in Tables 1-[L8:7al @ 1 ( a) and
phar maceutically accepta St hereof, where:
Corrpound Ri RAAA-CI -H B CI ~tert-bvLtyl AAC -C
i:f ang - -sec-butyl AAE -C -cycl ohexyl AAF
lsb %oxy AAG -C -iso-pvopoxy AAH -d -CF3
-G -CH2CF3 AAJ -d -0OCF3 AAK -d -d AAL -d -Br
AAM a 43 APIPERIDINECOMPOONDS OFFORMVILANGED)-
-H AAQ -F -tert-butyl
The invention also relates to compounds of formula (III):

Arq R4
é(RS)m

N

x)\NH

|
AI’3

(I

and pharmaceutically acceptable salts thereof, where Ary, Arz, Rz, Ry, X
and m are defined above for the Piperidine Compounds of formula (IIT).

In one embodiment, X is O.

In another embodiment, X is S.

In another embodiment, X is N-CN.

In another embodiment, X is N-OH.

In another embodiment, X is N-ORq.

In another embodiment, Ar; is a pyrimidyl group.

In another embodiment, Ar; is a pyrazinyl group.

In another embodiment, Ar; is a pyridazinyl group.

In another embodiment, Ary is a thiazanyl group.
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AAR -F -iso-butyl AAS -F -sec-butyl AAT -F -cycl ohexyl
AAU -F -teTt-butoxy AAV -F -wo-propoxy AAW-F -CF3 AAX

WO B00s@MREF3 AAY -F -OCF3 AAZ -F -Cl ABA -F - Br PBBUSH004/023912

ABC -F -n-butyl ABD -F -n-propyl ABE -CH3 -H ABF - CH3

-i so- butyl &Bos ABH - CH3 -sec-butyl
AB| - -cyc&hﬁexy a&@éﬁt %‘jﬁ‘x-tert bv&oxy ABK - CH3

- WO- propoxy ABL -CH3 -CF3 ABM - CH3 - CH2CF3 ABN - CH3
-OCF3 ABO -CH3 -C ABP -CH3l -Br ABQ -CH3 -1 ABR -CH3
-n-butyl ABS -CH3 -n-prop ABT -CF3 -H ABU - CF3
-tert-butyl ABV -CF3 -zso (F@IQW-CFS -sec- butyl
ABX - CF3 -cycl ohexyl

In another embodiment, Ars

- (R11)r

It is to be understood that when two Ry; groups are present on the same
carbon atom, the two Rj; groups on the same carbon atom are not both -CN, -OH, -Nj,
-NO,, -N(R7);, -CH=NR7, -NR;OH, -COR7, -OC(O)R7, or -OC(O)OR7.

In another embodiment, p is 0.

In another embodiment, p is 1.

In another embodiment, R; is -H.

In another embodiment, R; is -halo.

In another embodiment, R; is-CHs.

In another embodiment, R; is-NO».

In another embodiment, R; is-CN.

In another embodiment, R; is-OH.

In another embodiment, R, is-OCHs.

In another embodiment, Ry is-NHo.

In another embodiment, R is-C(halo)s.

In another embodiment, Ry is-CH(halo)s.

In another embodiment, R; is-CHj(halo).

In another embodiment, p is 1 and Ry is -halo, -CN, -OH, -NO;, or -NH,.

In another embodiment, p is 1 and R, is -(C;-Cjp)alkyl, -(C,-Cjp)alkenyl,
-(Cy-Cyo)alkynyl, -(C3-Cyp)cycloalkyl, -(Cgs-Cia)bicycloalkyl, -(Cs-Cra)tricycloalkyl,
-(Cs-Cro)cycloalkenyl, -(Cg-Ca)bicycloalkenyl, -(Cs-Cigtricycloalkenyl, -(3- to 7-
membered)heterocycle, or -(7- to 10-membered)bicycloheterocycle, each of which is

unsubstituted or substituted with one or more Rs groups.
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ABY -CF3 -tert-butoxy ABZ -CF3 -/so-propoxy ACA -CF3
-CF3 ACB -CF3 -CH2CF3 ACC -CF3 -0OCF3 ACD -CF3 -d ACE
wo a163/00887 ACF - CF3 -1 ACG -CF3 -n-butyl ACH - QFGI/US2004/023912
-n-propyl ACI -CHF2 -ter/-butyl AC) -CHF2 -H ACK - CHF2
-i so-butyl - - but - - exy!
CAN - CHF2 1@ ?%‘P?‘gﬁ%o@‘ﬁ%&op %M %ﬁd &*ﬁ%@ﬁ gyt or
-3 1 AGRmBekDhet 302G, 2adCH whidh2s urSbRitded or GitisAtutdd with one or
ACT -CHF2 -Br ACU -CHF2 -1 ACV -CHF2 -n-butyl ACW - CHF2
0¢{e R @EJUPSACX -OH -H ACY -OH -tert-butyl ACZ - CH
-z' so- but yl, ,ARAF = 3oty h APR. 1O VOO /| ; .
-CH -tert?t ut oxyr %g)(ﬁﬁdglmiilﬁs%l-lpr opgisyc/]ﬂg\rtc))cE @%4@8;?&:1@[)& NH,
In another embodiment, m is 1 and Rj3 is -(C;-Cjp)alkyl, -(C,-Cjp)alkenyl,

-(Co-Cio)alkynyl, -(C3-Cyo)cycloalkyl, -(Cs-Cig)bicycloalkyl, -(Cs-Ciatricycloalkyl,
-(Cs-Cg)cycloalkenyl, -(Cs-Cy4)bicycloalkenyl, -(Cs-Cigtricycloalkenyl, -(3- to 7-

membered)heterocycle, or -(7- to 10-membered)bicycloheterocycle, each of which is
unsubstituted or substituted with one or more Rs groups.

In another embodiment, m is 1 and R3 is -phenyl, -naphthyl, -(C4)aryl or
-(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one or
more Rg groups.

In another embodiment, m is 1 and Rj is -CHs.

In another embodiment, R4 is -OH.

In another embodiment, R4 is -OCF3

In another embodiment, R4 is -halo.

In another embodiment, R4 is -(C;-Cg)alkyl.

In another embodiment, R4 is - CHs.

In another embodiment, R4 is -CH,OH.

In another embodiment, R4 is -CH,CI.

In another embodiment, Ry is -CH,Br.

In another embodiment, Ry is -CHpl.

In another embodiment, R4 is -CH,F.

In another embodiment, R4 is -CH(halo)s.

In another embodiment, Ry is -CFs.

In another embodiment, R4 is -NO,.

In another embodiment, R4 is ~-OR .

In another embodiment, Ry is -SRi3.

In another embodiment, R4 is -C(O)Ro.

In another embodiment, R4 is -COOH.

In another embodiment, R4 is -C(O)H.

In another embodiment, R4 is -COOR 1.

In another embodiment, R4 is -OC(O)Rqo.

In another embodiment, R4 is -SO;R ;0.
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ADF - OH -CH2CF3 ADG -OH -OCF3 ADH -OH -d ADI -OH -Br
ADJ -OH -1 ADK -CH -n-butyl ADL -OH -n-propyl ADM - NO2

WO BOoABIDISNC2 -tert-butyl ADO -NOQ2 -iso-butyl ARPr/UNOR4/023912

-sec-butyl ADQ -NO2 -cycl ohexyl ADR -NO2 -tert-butoxy

ADS - N2 - 50- . - -NO2 - CH2CF3
ADV - NO2 - %‘%&%‘ﬁé@%&‘%)?&@%' ADY -NO2 - |
ADZ -NC2 -In-ahothyi erfBolimBERR, B--NHPW)RAEB - CN - H AEC
-CN -tert-butyl AED -CN -zs-butyl AEE -CN -sec-butyl
AEF - CN - dp@pethessmbodimentoRe is 1CONR Ry AEH - ON

150 PTOPGiin6itr erfdbdiftet, ARisw N - CHECRS ABK - CN

| L
P (Ro)s
and sis 1.
In another embodiment, Ar; is
i _; (R11)r
andris 1.

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is

-halo, and Arjs is

(O

T (R11)r

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, Ry is

-F, and Ar; is

(O

T (Ri1)r

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is

~Cl, and Arjs is

()

T (R11k
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AEL -CN -G AEM -CN -Br AEN -CN -1 AEO -CN -n-butyl
AEP -CN -n-propyl AEQ -Br -H AER -Br -tert-butyl AES

W0 Bros/o®e? but yl AET -Br -sec-butyl AEU -Br -cymtnhswy&/ozsmz
AEV -Br -tert-butoxy AEW-Br -wo-propoxy AEX -Br -

arc - or - et oS o R 3 P rO Ryis

-Bt,entl Ayisyl AFG -1 -H AFH -1 -zs-butyl AFl -
-sec-butyl AFJ -1 -cyclohexyl AFK -1 -tert-butoxy AFL
-1 -zs-propoxy AFM -1 -CF N -I -CH2CF3 AFO -1 -OCF3
AFP -1 -d AFQ -1 -Br AFR -J -1

—(R11)r
In another embodiment, Ar; is a pyradizinyl group, X is O, mis 0, R4 is
5 -I,and Arsis
T (Ri1)r

In another embodiment, Ar, is a pyradizinyl group, X is O, m is 0, R4 is

-halo, and Arjs is
S
| ey
10 In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is
-F, and Ar3 is
A
| (Rg>s

In another embodiment, X is O, m is 0, R4 is -Cl, and Ar;3 is

\/

(RQ)S

15 In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is
-Br, and Arjs is

\/

(RQ)S
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AFS -1 -n-butyl AFT -1 -n-propyl Table 2 (b ) and

phar maceutically acceptable salts thereof, where:
w@ooosoms’ R i RO AFU -C -H AFV -d - -butyl APON/US004/023912

-zss-butyl AFX -Cd -sec- butyl AFY -d -cycl ohexyl AFzZ

-A -tert .
G - oo D e Giboqiffen PR MRAn{Hon G X MO AE: Reis
AGnd-AsAGH -d -n-butyl AG -d -n-propyl AGD -F -H
AX -F -tert-butyl AG -F -iso-butyl AGM-F
-.sec-butyl AGN -F -cyclo ARO -F -tert-butoxy AGP
-F -wo-propoxy AQ -F -CF3 AR -F -CH2CF3 AGS -F - OCF3
AGT -F - AQU -F -Br AGV - X—(Rg)s

=

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is
5 -OH, and Ars is

(R4 1)r

In another embodiment, Ar, is a pyradizinyl group, X is O, m is 0, Ry is

-OH, and Arjs is
N
| - (Rels
10 In another embodiment, Ary is a pyradizinyl group, X is O, m is 0, Ry is
-OH, and Ar; is
A
| (Rg)s

where s is 1, and R is -(C;-Cg)alkyl.
In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is
1S -OH, and Ars is

| (Ro)s
where s is 1, and Ry is -CHs.

In another embodiment, Ar is a pyradizinyl group, X is O, m is 0, R4 is
-CH3, and Al‘3 is
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AGW -F -n-butyl AGX -F -n-propyl AGY -CH3 -H A&Z -CH3
-tert-butyl AHA -CH3 -iso-butyl AHB -CH3 -sec-butyl
WG\RIO5/0@987 - cycl ohexyl AHD -CH3 -tert-but oxy AHECTF/CERI04/023912

-2s0- propoxy AHF -CH3 -CF3 AHG -CH3 - CH2CF3 AHH - CH3
-OCF3 AH -CH3 -d AHJ - Br AHK -CH3 -1 AHL -CH3
-n-butyl AHM -CH3 -n-propyJAAHN -CF3 -H AHO - CF3
-tert-butyl AHP -CF3 -isofbutylR,AHQ - CF3 -sec-butyl

AHR - CF3 -cycl ohexyl AHS - -tert-butoxy AHT -CF3

-1 so-ptopoxy AHU -CF3 -CF3 AHV -CF3 - CH2CF3 AHW - CF3

- OCF3 AHX1p Qf&heerbﬁd\fner@F ﬁrl i8h phtddizidsft Sroup, K ibO, @8 0, R4 is
-n-butyl AIB -CF3 -n-pro

-CHj, and Arjz is
AN
| Rk
5 In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, Ry is
-CHj3, and Ars is
X
| (R

and s is 1, and Rg is -(C;-Cg)alkyl.
In another embodiment, Ar, is a pyradizinyl group, X is O, mis 0, R4 is

10 -CHj, and Ars is

| (Ro)s

where s is 1, and Ry is -CHj.
In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is

-ORl(), and Al‘3 is

T (Ri1)r
15 }

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, Ry is
-ORlo, and Al‘3 is
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AlC -CHF2 -tert-butyl AID -CHF2 -H ADE - CHF2
-iso-butyl AIF -CHF2 -sec-butyl Al G -CHF2 -cycl ohexyl

WQERMSH@IB2 -tert-butoxy Al -CHF2 - ' s-propoxyP@l/iliS2004/023912

-CHF2 -CF3 AIK -CHF2 -CH2CF3 AL -CHF2 - COCF3 AM - CHF2

-C AN -GHE = CHFZ - - = N- Rl ;
- CHF2 - n- g%ﬂ&%‘ﬁ‘%'@ Sttt A ik a Dzl ?}ﬂ% ?I@l‘ RQRus
-ORGg, land Wr; Al U - OH -sec-butyl AV -OH -cycl ohexyl AIW

-OH -tert-butoxy Al X -OH -iso-propoxy AlY -OH -CF3 Al Z
-OH - CH2CF3 AJA -OH - CCF3 -OH-d AIJC-OH -Br AID
-OH -1 AJE -OH -n-butyl AJEL-OH -n-propyl AJG-NOX2 -H

AJH -NQ2 -tert-butyl AJl A _-(lg"gio-butyl

s is 1, and Ry is -(C;-Ce)alkyl.
In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is

-ORlo, and AI‘3 is

I AN
_ (RQ)S

k4

s is 1, and Rg is -CHs.
In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is
~C(O)R10, and Arz is

T(R11)r

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is

-C(O)Rlo, and Arj is

| /_( 9)3.

In another embodiment, Ary is a pyradizinyl group, X is O, m is 0, R4 is
-C(O)Rjo, and Arjz is

| 5(Ro)s

s is 1, and Ry is -(C;-Ce)alkyl.
In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is

-C(O)Rlo, and Ars is
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AJJ -NO2 -sec-butyl AJK -NO2 -cycl ohexyl AJL -NO2
-tert-butoxy AJM-NOQ2 -iso-p opoxy AIJN -NO2 -CF3 AJO

WO bi0R/009GB2CF3 AJP - NO2 - OCF3 AJQ -NO2 -d  AJR PCIORS20B#/023912

AJS -NO2 -1 AJT -N2 -n-butyl AJU -NO2 -n-propyl AV
-CN -H AJW-CN -tert-butyl X -CN -iso-butyl AJY -CN

-sec-butyl AJZ -CN -cycl oh | AKA -CN -tert-butoxy
AKB - CN -iso-propoxy AKC [CNZ3 AKD - CN - CH2CF3 AKE
-CN -OCF3 AKF -CN -CT AKG “Br AKH -CN -1 AKl -CN

-n-butyl AKJ -CN -n-propyl AKK -Br -H AKL -Br
s7ib @r drdqty LA¥M - Br -z, ro-butyl AKN -Br -sec-butyl AKO
-Br -cycl ohexyl AKP -Br -tert-butoxy

44  PIPERIDINE COMPOUNDS OF FORMULAS (1) - (IIT

In the Piperidine Compounds that have an Rz group, the R3 group can be
attached to a carbon atom adjacent to the carbon atom attached to the R4 group, or the R3
group can be attached to a carbon atom adjacent to the nitrogen atom attached to the
-C(X)NH-Ar, or -C(X)NH-Ar; group. In one embodiment, the R3 group is attached to a
carbon atom adjacent to the carbon atom attached to the R4 group. In another
embodiment, the R3 group is attached to a carbon atom adjacent to the nitrogen atom
attached -C(X)NH-Ar; or -C(X)NH-Ar3 group.

In one embodiment, where the Piperidine Compound has an R3 group, the
carbon atom to which the R3 group is attached has the (R) configuration. In another
embodiment, where the Piperidine Compound has an R3 group, the carbon atom to which
the R3 group is attached has the (S) configuration.

In another embodiment, the Piperidine Compound has an R3 group, the R
group is attached to a carbon atom adjacent to the carbon atom attached to the R4 group,
and the carbon to which the Rz group is attached is in the (R) configuration. In another
embodiment, the Piperidine Compound has an Rj group, the R3 group is attached to a
carbon atom adjacent to the carbon attached to the R4 group, the carbon to which the R3
group is attached is in the (R) configuration, and Rj3 is -(C;-C4)alkyl unsubstituted or
substituted with one or more halo groups. In another embodiment, the Piperidine
Compound has an R3 group, the R3 group is attached to a carbon atom adjacent to the
carbon attached to the R4 group, the carbon to which the R; group is attached is in the (R)
configuration, and Rj3 is -CH;. In another embodiment, the Piperidine Compound has an
R3 group, the Rz group is attached to a carbon atom adjacent to the carbon attached to the
R, group, the carbon to which the Rz group is attached is in the (R) configuration, and R3
is -CFs. In another embodiment, the Piperidine Compound has an Rz group, the R3
group is attached to a carbon atom adjacent to the carbon attached to the Ry group, the
carbon to which the R3 group is attached is in the (R) configuration, and Rj is -CH2CHs.

In another embodiment, the Piperidine Compound has an R3 group, the R3

group is attached to a carbon atom adjacent to the nitrogen atom attached to the -
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AKQ -Br -zs-propoxy AKR -Br -CF3 AKS -Br -CH2CF3 AKT
-Br -OCF3 AKU -Br -O AKV -Br -Br AKW-Br -1 AKX -Br

WO poos009987 AKY -Br -n-propyl AKZ -1 -tert-hntyl PAL/BS2004/023912
-H ALB -1 - o-butyl ALC -1 -sec-butyl ALD -I

I AR R i PECB Y Br
uz. Ble (ﬁ§ Eonﬁ ratiott Yh ahoth & dMEodiméeNhe |P1pé9rdB{eQ9Mhﬂ_&J@1HQ1a§ an R3

and phar maceutical |y acceptabl e salts thereof
gMupr the lﬁcg'tpqumchttRChedRo Al_c@rbomatom-ladla@ni @ the mgtrqg,eb mtg,qhed to the

éb@y]-g%g(l SQCBE)M—& Ar3 group, the 2&bon !tjcg Xziucﬁlfl-lse R3group is attached is in
the (R) configuration, and R3 is -(C;-Cy)alkyl unsubstituted or substituted with one or
more halo groups. In another embodiment, the Piperidine Compound has an R3 group,
the R3 group is attached to a carbon atom adjacent to the nitrogen attached to the -
C(X)NH-A1, or -C(X)NH-Ar; group, the carbon to which the Rz group is attached is in
the (R) configuration, and R3 is -CHs. In another embodiment, the Piperidine
Compound has an R3 group, the R3 group is attached to a carbon atom adjacent to the
nitrogen attached to the -C(X)NH-Ar; or -C(X)NH-Ar; group, the carbon to which the
R; group is attached is in the (R) configuration, and R3 is -CF3. In another embodiment,
the Piperidine Compound has an R3 group, the R3 group is attached to a carbon atom
adjacent to the nitrogen attached to the -C(X)NH-Ar, or -C(X)NH-Ar; group, the carbon
to which the R3 group is attached is in the (R) configuration, and Rj is -CH,CHj3.

In another embodiment, the Piperidine Compound has an R3 group, the R3
group is attached to a carbon atom adjacent to the carbon atom attached to the R4 group,
and the carbon to which the Rz group is attached is in the (S) configuration. In another
embodiment, the Piperidine Compound has an R3 group, the Rz group is attached to a
carbon atom adjacent to the carbon attached to the R4 group, the carbon to which the R
group is attached is in the (S) configuration, and Rz is -(C;-Cy)alkyl unsubstituted or
substituted with one or more halo groups. In another embodiment, the Piperidine
Compound has an R3 group, the R3 group is attached to a carbon atom adjacent to the
carbon attached to the R4 group, the carbon to which the R3 group is attached is in the (S)
configuration, and Rj is -CHj;. In another embodiment, the Piperidine Compound has an
R3 group, the R3 group is attached to a carbon atom adjacent to the carbon attached to the
R4 group, the carbon to which the R; group is attached is in the (S) configuration, and R3
is -CF3. In another embodiment, the Piperidine Compound has an Rz group, the Rs
group is attached to a carbon atom adjacent to the carbon attached to the R4 group, the
carbon to which the R3 group is attached is in the (S) configuration, and R3 is -CH,CHs.

In another embodiment, the Piperidine Compound has an R3 group, the R3
group is attached to a carbon atom adjacent to the nitrogen atom attached to the -
C(X)NH-Ar; or -C(X)NH-Ar; group, and the carbon to which the R3 group is attached is

in the (S) configuration. In another embodiment, the Piperidine Compound has an R3
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ALT -d -tert-butoxy ALU -C -zs-propoxy ALV -d -CF3
ALW-O -CH2CF3 ALX -Cd -OCF3 ALY -d -d ALZ -d -Br

WARWMSA@IS7 1 AMB -Cl -n-butyl AMC -C - n-propyl PEAIVDS2084/023912
-H AME -F -tert-bntyl AVF -F -zso-butyl AMG -F

S B s RpOCTHS agRpoRon bkt RS tleq o he
ét\K\)N}g mﬁﬁ@gﬁﬁ%ﬁwﬁ the cérb% zvﬁ'lgtl {m;/dongA %/I*Buﬁ\éﬂsaettaEhed is in

guratmwanct&g is-§@cCiakky] unsybstitaged or @th@]ﬁ@oyﬁh one or
m%ﬁgalo groupserln al?ol{flgl)%YnBAWmen%e Pip%%dﬂlte%)o‘?fﬁyofl‘mas %3 group,
the R3 group is attached to a carbon atom adjacent to the nitrogen attached to the -
C(X)NH-Ar, group or -C(X)NH-Ars3, the carbon to which the Rz group is attached is in
the (S) configuration, and R3 is -CHs. In another embodiment, the Piperidine
Compound has an R3 group, the R3 group is attached to a carbon atom adjacent to the
nitrogen attached to the -C(X)NH-Ar, or -C(X)NH-Ar3; group, the carbon to which the
R; group is attached is in the (S) configuration, and R3 is -CF3. In another embodiment,
the Piperidine Compound has an R3 group, the R3 group is attached to a carbon atom
adjacent to the nitrogen attached to the -C(X)NH-Ar; or -C(X)NH-Ar; group, the carbon
to which the Rz group is attached is in the (S) configuration, and R3 is -CH,CHs.

In another embodiment, the R3 group is attached to a carbon atom
adjacent to the nitrogen attached to the -C(X)NH-Ar; or -C(X)NH-Ar3 group, and the R3
group is a -CH3. In another embodiment, the R3 group is attached to a carbon atom
adjacent to the nitrogen attached to the -C(X)NH-Ar;, or -C(X)NH-Ar3 group, and the R3
group is a -CFs. In another embodiment, the R3 group is attached to a carbon atom
adjacent to the nitrogen attached to the -C(X)NH-Ar; or -C(X)NH-Ar; group, and the R
group is a -CH,CHj. In another embodiment, the R3 group is attached to a carbon atom
adjacent to the nitrogen attached to the -C(X)NH-Ar; or -C(X)NH-Ar; group, and the
carbon to which the R3 group is attached is in the (R) configuration. In another
embodiment, the R3 group is attached to a carbon atom adjacent to the nitrogen attached
to the -C(X)NH-Ar, or -C(X)NH-Ar; group, the carbon to which the R3 group is attached
is in the (R) configuration, and the R3 group is a -CH;z. In another embodiment, the R3
group is attached to a carbon atom adjacent to the nitrogen attached to the -C(X)NH-Ar,
or -C(X)NH-Ar; group, the carbon to which the R3 group is attached is in the (R)
configuration, and the R3 group is a -CF3. In another embodiment, the R3 group is
attached to a carbon atom adjacent to the nitrogen attached to the -C(X)NH-Ar, or
-C(X)NH-Ar; group, the carbon to which the R3 group is attached is in the (R)
configuration, and the R3 group is a -CH,CHs.

In another embodiment, m is 1 and Rj is cis to Ra.

In another embodiment, m is 1 and Rj is trans to Ry.

Ilustrative Piperidine Compounds are listed below in Tables 1-18:
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ANA -CH3 - CH2CF3 ANB -CH3 -OCF3 ANC -CH3 -Cd AND -CH3

-Br ANE -CH3 -1 ANF -CH3 -n-butyl ANG -CH3 -n-propyl
WARH5/0@P87 - H ANl -CF3 -tert-butyl ANJ - CF3 -i spebus3nn4/023912

ANK - CF3 -sec-butyl ANL -CF3 -cycl ohexyl ANM - CF3

-tert-butoxy ANN -CF3 -i so-f%!ﬁgﬁxy ANO - CF3 -CF3 ANP

-CF3 - CH2CF3 ANQ - CF3 - OCF3 -CF3 -d ANS -CF3 -Br

ANT -CF3 -1 ANU -CF3 -n-butyl ANV -CF3 -n-propyl ANW

-CHF2 -tert-butyl ANX - CHF2

ANZ - CHF2 -sec-butyl AQA -C ycl ohexyl AOB - CHF2 -
t -butoxy AOC -CHF2 -iso-gpyope#y’ ACD - CHF2 - CF3 ACE
-CHF2 - CH2CF3 ACF - CHF2 - Cl

(Ila)

and pharmaceutically acceptable salts thereof, where:

Compound R, Ry
AAA -Cl -H
AAB -Cl -tert-butyl
AAC -Cl -iso-butyl
AAD -Cl -sec-butyl
AAE -Cl -cyclohexyl
AAF -Cl -tert-butoxy
AAG -Cl -1SO-Propoxy
AAH -Cl -CF3
AAI -Cl -CH,CF3
AAJ -Cl -OCF3
AAK -Cl -Cl
AAL -Cl -Br
AAM -Cl -1
AAN -Cl -n-butyl
AAO -Cl -n-propyl
AAP -F -H
AAQ -F -tert-butyl
AAR -F -iso-butyl
AAS -F -sec-butyl
AAT -F ~cyclohexyl
AAU -F -tert-butoxy
AAV -F -1SO-propoxy
AAW -F -CF3
AAX -F -CH,CF3
AAY -F - -OCF;
AAZ -F -Cl




AOG -CHF2 -d AOH -CHF2 -Br AO -CHF2 -1
-n-butyl ACK - CHF2 - n- propyl
AON - CH -iso-butyl
AOQ -CH -tert-butoxy AOR -CH

WO t@sedost vyl
" -OH -cycl ohexyl

AQ) - CHF2

AOL -OH -H AOM - CH
AQO - CH - sec- bed HUSADR023912

- | sp—ptepoxy—~ACS—PH—CRF3—AgH—H—CHZEF3—ACd—6H
- OCE3-AQMV X O hOw-OH B AOx -OH]-1 Aoy BY
-n-putyl ABB-OH -h-propyl APA - NP -H APB - NOP!
-teft-but MBGAPC - N2 -iso-bdfyl APD - NO? - sed-buiyll
APE} - NO2 AByxl| ohexyl APF -NeR -tert-buyt oxy ARGropNIR2
-ZSr propodBEAPH - NO2 - CF3 APH,; - NO2 - CH2CF3 APJ-H NO2
- OCF3 APRAREZ - O [APL - NOZegpr APM - NOZ -1 -iso-butyl
ABG -CH3 -tert-butyl
ABH -CH3 -sec-butyl
ABI -CHj -cyclohexyl
ABJ -CHj -tert-butoxy
ABK -CH3 -ISO-PrOpoOxy
ABL -CHj3 -CFs;
ABM -CH3 -CH,CF3
ABN -CHj -OCF;
ABO -CHj3 -Cl
ABP -CHj3 -Br
ABQ -CH3 -1
ABR -CHj -n-butyl
ABS -CH3 -n-propyl
ABT -CF; -H
ABU -CF; -tert-butyl
ABV -CF; -iso-butyl
ABW -CF; -sec-butyl
ABX -CF; -cyclohexyl
ABY -CF3 -fert-butoxy
ABZ -CF; -1S0-propoxy
ACA -CF; -CF;3
ACB -CF; -CH,CF3
ACC -CF;3 -OCF3
ACD -CF; -Cl
ACE -CF; -Br
ACF -CF; -1
ACG -CF; -n-butyl
ACH -CF; -n-propyl
ACI -CHF; -tert-butyl
ACJ -CHF, -H
ACK -CHF, -iso-butyl
ACL -CHF, -sec-butyl
ACM -CHF, -cyclohexyl
CAN -CHF, -tert-butoxy
ACO -CHF, -1SO-Propoxy
ACP -CHF, -CF;
ACQ -CHF, -CH,CF3
ACR -CHF, -OCF;
ACS -CHF, -Cl
ACT -CHF, -Br
ACU -CHF, -1
ACV -CHF, -n-butyl
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APN - NO2 -n-butyl APO -NO2 -n-propyl APP -CN -H APQ

-CN -tert-butyl APR -CN -iso-butyl APS -CN -sec-butyl
WAR5/0@MS7? cycl ohexyl APU -CN -tert-but oxy APV PCMUS2004/023912

-i so- ptopoxy APW-CN -CF3 APX -CN - CH2CF3 APY -CN

- E3—ARZ @%\! cl—AOA cN CI:z I\QB €N ] I\fY‘ -CN ]
- n- jout yl AW - N - propyl” -Br - HIAQE nll propy
~teft-butACXOG - Br| - zso- burQH AQH -Br |- sec-but¥l AQ
_Br| -cyclAB¥yl AQ) -Br -tePH but oxy ACK - Brert-butyl
- WO pr opoX¢ZAQL - Br - CF3 AQDH- Br - CH2CF3 AQNseButyl OCF3
AQQ -Br -APpAAQP -Br -Br AQRHBr -1 AQR - Br -geclbutyl
AQS=Br -RpRropyl PQr =T -T@ff - butyl -cyclohexyl
ADC -OH -tert-butoxy
ADD -OH -ISO-Propoxy
ADE -OH -CF;
ADF -OH -CH,CF3
ADG -OH -OCF;
ADH -OH -Cl
ADI -OH -Br
ADJ -OH -1
ADK -OH -n-butyl
ADL -OH -n-propyl
ADM -NO, -H
AND -NO, -tert-butyl
ADO -NO, -iso-butyl
ADP -NO, -sec-butyl
ADQ -NO; -cyclohexyl
ADR -NO, -tert-butoxy
ADS -NO, -ISO-Propoxy
ADT -NO, -CF;
ADU -NO, -CH,CF3
ADV -NO, -OCF;
ADW -NO, -Cl
ADX -NO, -Br
ADY -NO, -1
ADZ -NQO, -n-butyl
AEA -NO, -n-propyl
AEB -CN -H
AEC -CN -tert-butyl
AED -CN -iso-butyl
AEE -CN -sec-butyl
AEF -CN -cyclohexyl
AEG -CN -tert-butoxy
AFH -CN -1SO-propoxy
AFEI -CN -CFs3
AFEJ -CN -CH,CF;
AEK -CN -OCF3
AFEL -CN -Cl
AEM -CN -Br
AEN -CN -1
AEO -CN -n-butyl
AEP -CN -n-propyl
AEQ -Br -H
AER -Br -tert-butyl
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AQU -1 -H AQV -1 -iso-butyl AQN-I -sec-butyl AQX -1
-cycl ohexyl AQY -1 -tert-butoxy AQZ -1 -/s-propoxy ARA
WO k00s@FBSARB -1 - CH2CF3 ARC -1 -OCF3 ARD -1 - QPCEBBR004/023912
-Br ARF -1 -1 ARG -1 -n-butyl ARH -1 -n- propyITabIe 4
(d }—and—pharmaceutical-y—agceptable—satts—theteo
whelte- CofESund R R ARL B -0 ARI 1O _rnwgbﬂdﬂul
ARK -0 -OBTbutyl ARl -O -B&c-hutyl ARM - crsec-butyl”
-cylcl ohex4FUARN -d -tert-bBroxy ARO {10 -i-syelphaxgbxy
ARF -C -AF¥ ARQ -[d -CH2CRFBrARR -C {OCF3 -AdRSbutGky - Cl
ARTl -C :@VVARU -4 -T ARV Bd -n-butyl A%o-@kopoxy
- N-Probyl AEx -Br -CF3
AEY -Br -CH,CF;
AEZ -Br -OCF;
AFA -Br -Cl
AFB -Br -Br
AFC -Br -1
AFD -Br -n-butyl
AFE -Br -n-propyl
AFF -1 -tert-butyl
AFG -1 -H
AFH -1 -iso-butyl
AFI1 -1 -sec-butyl
AF] -] -cyclohexyl
AFK -1 -tert-butoxy
AFL -] -ISO-PIOpPOXy
AFM -1 -CF3
AFN -1 -CH,CF;
AFO -1 -OCF3
AFP -1 -Cl
AFQ -1 -Br
AFR 1 1
AFS -1 -n-butyl
AFT -1 -n-propyl
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ARX -F -H ARY -F -tert-butyl ARZ -F -iso-butyl ASA -F
-sec-butyl ASB -F -cycl ohexyl ASC -F -teft-butoxy ASD

WO B005m0998T opoxy ASE -F -CF3 ASF - F - CH2CF3 ASCreFHUSIOCH®3912
" ASH -F - ASI -F -Br ASJ -F -1 ASK -F -n-butyl ASL -F
-n-propyl ASM-CH3 -H ASN -CH3 -tert-butyl ASO -CH3
-iso-butyl ASP -CH3 -sec- burable 2SQ - CH3 - cycl ohexyl

ASR -CH3 -tert-bvAoxy ASS -CH3 -w propoxy AST -CH3

-CF3 ASU -CH3 - CH2CF3 ASV - OCF3 ASW-CH3 -d ASX
-CH3 -Br ASY -CH3 -1 ASZ - -n-butyl ATA -CH3
-n-propyl ATB -CF3 -H ATG N ert-butyl ATD -CF3
-zs-butyl ! Br

N

O//l\NH

Rg
(I1b)

and pharmaceutically acceptable salts thereof, where:

Compound Ry Ry
AFU -Cl -H
AFV -Cl -tert-butyl
AFW -Cl -iso-butyl
AFX -Cl -sec-butyl
AFY -Cl -cyclohexyl
AFZ -Cl -tert-butoxy
AGA -Cl -iSO-Propoxy
AGB -Cl ~-CF;
AGC -Cl -CH,CF;
AGD -Cl -OCF3
AGE -Cl -Cl
AGF -Cl -Br
AGG -Cl -1
AGH -Cl -n-butyl
AGI -Cl -n-propyl
AGJ -F -H
AGK -F -tert-butyl
AGL -F -iso-butyl
AGM -F -sec-butyl
AGN -F -cyclohexyl
AGO -F -tert-butoxy
AGP -F -1SO-propoxy
AGQ -F -CF;
AGR -F -CH,CF3
AGS -F -OCF;
AGT -F -Cl




ATE -CF3 -sec-butyl ATF -CF3 -cycl ohexyl ATG -CF3
-tert-butoxy ATH -CF3 -2z's-propoxy ATl -CF3 -CF3 ATJ

WO a#83/009@82CF3 ATK - CF3 - OCF3 ATL -CF3 -d ATM pCFBS20B1/023912
ATN -CF3 -1 ATO CF3 -n-butyl ATP - CF3 - n- propyl ATQ

- CHF2—tert ty TR—cHF2 H-ATS—CEHF2 —So=hutyH
SXCTNTAR 3 ity
ATT f"l—ll:’) Sec-butyvl  ATU C ’) ru]u'\l nlr' QV\Il AT\7 f‘l—ll:’)
“teft-but AEY ATW . CHE? - we pridpaxy ATX- CHE2 - CEB_ATY
- CHF2 - CHAGM8 ATZ | CHF2 - OCFB AUA - CHE2 - O AYBMyDHE?
-Br{ AUC -88% -1 AUD - CHF2 -R-butyl AUE - CHF2n-prepylopy|
AUF| - OH - HGAUG - OH -tert-butHMy AUH - OH -i so- butiy\ AU
- - Sec- RdizxyT AU - OH - cycdepexyI AUK - OH ~tert-butyl
- L e[T=DUTRKHA -CH3 -iso-butyl
AHB -CH; -sec-butyl
AHC -CHj3; -cyclohexyl
AHD -CHj; -tert-butoxy
AHE -CH3; -1SO-Propoxy
AHF -CH; -CF3 -
AHG -CHj -CH,CF;
AHH -CHj; -OCF;
AHI -CHj3 -Cl
AHJ -CH3 -Br
AHK -CHj3 -1
AHL -CH; -n-butyl
AHM -CHj3 -n-propyl
AHN -CF; -H
AHO -CF3 , -tert-butyl
AHP -CF; -iso-butyl
AHQ -CF3 -sec-butyl
AHR -CF; -cyclohexyl
AHS -CF;3 -tert-butoxy
AHT -CF3 ~1SO-Propoxy
AHU -CF; -CF;
AHV -CF; -CH,CF;
AHW -CF3 -OCF;
AHX -CF; -Cl
AHY -CF3 -Br
AHZ -CF; -1
AJA -CFs -n-butyl
AIB -CF3 -n-propyl
AIC -CHF, -tert-butyl
AID -CHF, -H
AIE -CHF, -iso-butyl
AIF -CHF, -sec-butyl
AlG -CHF, -cyclohexyl
AIH -CHF, -tert-butoxy
All -CHF, ~ISO-propoxy
All -CHF, -CF;
AIK -CHF, -CH,CF;
AIL -CHF, -OCF3
AIM -CHF, -Cl
AIN -CHF, -Br
AIO -CHF, -1
AIP -CHF, -n-butyl

-55-



AUL - OH -zs-propoxy AUM -CH -CF3 AUN - OH - CH2CF3 AUO
-OH -OCF3 AUP -OH -d AUQ -OH -Br AUR -OH -1 AUS -CH

WO 260009987 AUT - OH - n-propyl AUU - NO2 -H AUV - NER2T/US2004/023912
-tert-butyl AUW-NO2 -/so-butyl AUX -NOQ2 -sec-butyl

AUY—NS2Z—eyet-ahexyd AUZWB{.

S -pLapax_éIQ\lB -NCQR - CEF3 AVC-2ZNCR - CHR2CE3-AVD

-O00E3 AVEAIRY -l AvE - NopOHRr AvG -op | Al - Nep

-n-putyl AW -NO2 | n-propyFORVJ -CN - AVK -=fer¢butyl

-butyl AVIAITCN - zsp-butyl AOHM - CN - sec- but yl-isé¥ityl CN

- cylcl ohexyWUAVO - ON -tert-boHoxy AVP {CN - '-&@-huky@dpoxy
AlV -OH -cyclohexyl
AIW -OH -tert-butoxy
AIX -OH -iSO-propoxy
AlY -OH -CF;
AlZ -OH -CH,CF3
AJA -OH -OCF;
AJB -OH -Cl
AJC -OH -Br
AJD -OH -1
AJE -OH -n-butyl
AJF -OH -n-propyl
AJG -NO, -H
AJH -NO, -tert-butyl
AJl -NO, -iso-butyl
Al -NO, -sec-butyl
AJK : -NO, -cyclohexyl
AJL -NO, -tert-butoxy
AIM -NO, -ISO-PrOpPOXy
AJN -NO, -CF;
AJO -NO, -CH,CF3
AJP -NO, -OCF;
AJQ -NO, -Cl
AJR -NO, -Br
AJS -NO, -1
AJT -NO, -n-butyl
AJU -NO, -n-propyl
AJV -CN -H
AJW -CN -tert-butyl
AJX -CN -iso-butyl
AlY -CN -sec-butyl
AlZ -CN -cyclohexyl
AKA -CN -tert-butoxy
AKB -CN -ISO-Propoxy
AKC -CN -CF;
AKD -CN -CH,CF;
AKE -CN -OCF3
AKF -CN -Cl
AKG -CN -Br
AKH -CN -1
AKI -CN -n-butyl
AKJ -CN -n-propyl
AKK -Br -H
AKL -Br -tert-butyl
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AVQ -CN -CF3 AVR -CN -CH2CF3 AVS -CN -COCF3 AVT -CN -d
AVU -CN -Br AW -CN -1 AVW-CN -n-butyl AVX -CN

WO peopoagyt AVY -Br -H AVZ -Br -tert-butyl AWA - BET/US2004/023912
-1 so-bnty\ AVWB - Br -sec butyl AVC - Br -cycl ohexyl AVD

- Br —t-ert-but-oxy—AVE prepoxy—AWF —CF3-—AWG
-Br| -CH2 W - Br - OCE3 Aﬁf -Br -ClLlAW L@fﬂmq_
-Br| -1 _AMKNE -n-butyl AWBIBr -n-prapyl Amc-.bptyl
-tert-bntAKOAWD - 1| -H AWP --Br-j so- but y| Awecyglohexyl
-sec- but yAKRWR -1 |- cycl ohexBr AWS -1 1t ert —but-bupxAWT
-1k SCI PARPOXY AVD -T -CF3IBAW/ -1 - CH2CF3-i#Wfopoxy
) AKR -Br -CF3
AKS -Br -CH,CF;
AKT -Br -OCF;
AKU -Br -Cl
AKV -Br -Br
AKW -Br -1
AKX -Br -n-butyl
AKY -Br -n-propyl
AKZ -1 -tert-butyl
ALA -1 -H
ALB -1 -iso-butyl
ALC -1 -sec-butyl
ALD -1 -cyclohexyl
ALE -1 -tert-butoxy
ALF -1 -1SO-Propoxy
ALG -1 -CF3
ALH -1 -CH,CF3
ALI -1 -OCF3
ALJ -1 -Cl
ALK -1 -Br
ALL -1 -1
ALM -1 -n-butyl
ALN -1 -n-propyl

-57 -



AWK -1 - AW -1 -Br AWZ -1 -1 AXA -1 -n-butyl AXB -1
-n-propyl Table 5 (e) and pharmaceutical ly acceptabl e

W@ 200580998Er eof , where: Conpound R i R AXC -C PEH/BXID04/023912
-G -tert-butyl AXE -d -iso-butyl AXF -C -sec-butyl
AXG -d -cycl ohexyl AXH -d -tert-butoxy AXI -C
-1 so-pnpoxy AXJ -C -CF3 AXKablel3 - CH2CF3 AXL -d - OCF3
AXM-C -d AXN -C -Br AXO-A -1 AXP -d -n-butyl

AXQ -d -n-propyl AXR -F -H -F -tert-butyl AXT -F
-iso-butyl AXU -F -sec-butyl -F -cycl ohexyl AXW-F
-tel/t-butoxy AXX-F-iso-Igv 0N AXY F -CF3 AXZ -F

- CH2CF3 i E

N
O)\NH

Rg

(IIc)

and pharmaceutically acceptable salts thereof, where:

Compound Ry Ro

: ALO -Cl -H
ALP -Cl -tert-butyl
ALQ -Cl -iso-butyl
ALR -Cl -sec-butyl
ALS -Cl -cyclohexyl
ALT -Cl -tert-butoxy
ALU -Cl -ISO-Propoxy
ALV -Cl -CF3
ALW -Cl -CH,CF3
ALX -Cl -OCF;
ALY -Cl -Cl
ALZ -Cl -Br
AMA -Cl -1
AMB -Cl -n-butyl
AMC -Cl -n-propyl
AMD -F -H
AME -F ~tert-butyl
AMF -F -iso-butyl
AMG -F -sec-butyl
AMH -F -cyclohexyl
AMI -F -tert-butoxy
AMJ -F -1SO-propoxy
AMK -F -CF;
AML -F -CH,CF3
AMM -F -OCF;
AMN -F -Cl




AYA -F -OCF3 AYB -F -G AYC -F -Br AYD -F -1 AYE -F
-n-butyl AYF -F -n-propyl AYG -CH3 -H AYH - CH3

wo t@sedst yl AYl -CH3 -iso-butyl AYJ - CH3 - secP@rmUg1004/023912
AYK -CH3 -cycl ohexyl AYL -CH3 -tert-butoxy AYM -CH3

fa. l s TN o uls BN .AV/aNWN a. N ) CL2CFE2 _ AVD CHIR
J A\ o) 7\

_ocka avoMOe " Tavr —cie Fae Ave a1 AYPL o
- n- putyl -CH3 4n-propyl -Kyv - CcE3 -|H AYW -CER
-teft-but IMAYX - CF3 - wo-butfl AYY - CH3 - sec-ibuigl AYZ
-CF3 - cycAdMRxyl AZA -CF3 -t-Ert-but oxyl AZB - @Fiopyl
-1 sQ- propaMS AZC - CF3 - CF3 -@ER - CF3 - H2CF3 AZHE{1- CF3
- OCF3 AZFaNEE3 - O [AZG - CR3cHBr -tert-butyl
AMU -CHj; -iso-butyl
AMV -CHj -sec-butyl
AMW -CHj3 -cyclohexyl
AMX -CH3 -tert-butoxy
AMY -CHj3 -ISO-propoxy
AMZ -CHj -CF;
ANA -CH; -CH,CF3
ANB -CHj3 -OCF;
ANC -CHj3 -Cl
AND -CHj3 -Br
ANE -CHj -1
ANF -CHj3 -n-butyl
ANG -CH; -n-propyl
ANH -CF; -H
ANI -CF; -tert-butyl
ANIJ -CF; -iso-butyl
ANK -CF; -sec-butyl
ANL -CF; -cyclohexyl
ANM -CF; -tert-butoxy
ANN -CF; -ISO-Propoxy
ANO -CF; -CF3
ANP -CF; -CH,CF3
ANQ -CF; -OCF;
ANR -CF; -Cl
ANS -CF; -Br
ANT -CF; -1
ANU -CF; -n-butyl
ANV -CF3 -n-propyl
ANW -CHF, -tert-butyl
ANX -CHF, -H
ANY -CHF, -iso-butyl
ANZ -CHF, -sec-butyl
AOA -CHF, -cyclohexyl
AOB -CHF; -fert-butoxy
AOC -CHF, -ISO~propoxy
AOD -CHF, -CF;3
AOE -CHF, -CH,CF;
AOF -CHF, -OCF3
AOG -CHF, -Cl
AOH -CHF, -Br
AOI -CHF, -1
AOJ -CHF, -n-butyl
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AZH -CF3 -1 AZI -CF3 -n-butyl AZJ -CF3 -n-propyl AZK

-CHF2 -tert-butyl AZL -CHF2 -H AZM - CHF2 -i so-butyl
WAZNSH@IB2 - sec-butyl AZO - CHF2 -cycl ohexyl AZRCF/ChEoR4/023912

-tert-butoxy AZQ -CHF2 -iso-propoxy AZR -CHF2 CF3 AZS

- CHRE2—CHR2CE3—-AZLF—CHF2—OCE3—-AZY—C

-BrlAzw -9k | A7 . (‘HI:;CHthupJ,L AZY . CHEIPFO

AZZ -OH -APOBAA -OH -tert-brPl BAB - OH -iso-hutyl RAC

-OH -sec-AQMyl BAD - OH - cyePBhexyl BAE - OH -fert-butyl

-tert-butA®N BAF -|OH -i so- pdHoxy BAG {OH - CH3oBatyl- OH

-CH2CF3 Bfbo OH - ACF3 BAJ =QH - O BAK|- OH - BlecBftyl- OH

-1 BAM=TKopn- buty BAN - OcHyn- pr opyl -cyclohexyl
AOQ -OH -tert-butoxy
AOR -OH -ISO-Propoxy
AOS -OH -CFs
AQOT -OH -CH,CF3
AOU -OH -OCF3
AOV -OH -Cl
AOW -OH -Br
AOX -OH -1
AQY -OH -n-butyl
AOZ -OH -n-propyl
APA -NO, -H
APB -NO, -tert-butyl
APC -NO, -iso-butyl
APD -NO, -sec-butyl
APE -NO, -cyclohexyl
APF -NO, -tert-butoxy
APG -NO; -ISO-Propoxy
APH -NO, -CF;
API -NO, -CH,CF;
APJ -NO, -OCF;
APK -NO, -Cl
APL -NO, -Br
APM -NO; -1
APN -NO, -n-butyl
APO -NO, -n-propyl
APP -CN -H
APQ -CN -tert-butyl
APR -CN -iso-butyl
APS -CN -sec-butyl
APT -CN -cyclohexyl
APU -CN -tert-butoxy
APV -CN -1SO-PrOpOXy
APW -CN -CF3
APX -CN -CH,CF;
APY -CN -OCF;
APZ -CN -Cl
AQA -CN -Br
AQB -CN -1
AQC -CN -n-butyl
AQD -CN -n-propyl
AQE -Br -H
AQF -Br -tert-butyl
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BAO -NO2 -H BAP -NO2 -tert-butyl BAQ -NO2 -iso-butyl
BAR - NO2 -sec-butyl BAS -NO2 -cycl ohexyl BAT - NO2

WO t@sed98t oxy BAU - NO2 - wo- propoxy BAV - NO2 - QPFGI/BR04/023912
- NO2 CH2CFSBAXN@ OCFSBAYI\I@ ClBAZI\m Br

BBA—NG2 BBB—Hh A y—BBC— f—pfo BB
-CNL-H RR&Q_GFJ‘N -teft-hut yl BE . CN_—-wo- but 5!'13 % tlff‘l\l
- selc- but yApOBBRH - -cycl nhmB\lil BBL _-CN - ¢ " -5eGIY) BBy
- ON - w pr &ixy BBK - CN - CF3BBBL - ON - CH2CF3cRHahexgh
-O0F3 BBNAQN -C BBO -CN -Br BBP - CN|-| BB@r+-biMoxy
-n-putyl BBR -CN -h-propyl BBS -Br -H|BBT -&b-propoxy
- buFYTBBUA QB -1SOF butyl gy -CF;

AQM -Br -CH2CF3

AQN -Br -OCF;

AQO -Br -Cl

AQP -Br -Br

AQQ -Br -1

AQR -Br -n-butyl

AQS -Br -n-propyl

AQT -1 -tert-butyl

AQU -1 -H

AQV -1 -iso-butyl

AQW -1 -sec-butyl

AQX -1 -cyclohexyl

AQY -1 -tert-butoxy

AQZ ! ~1SO-Propoxy

ARA -1 -CF;

ARB -1 -CH,CF3

ARC -] -OCF3

ARD -1 -Cl

ARE -1 -Br

ARF -1 -1

ARG -1 -n—butyl

ARH -1 -n-propyl
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BBV -Br -sec-butyl BBW-Br -cyclohexyl BBX -Br
-tert-butoxy BBY -Br - s-propoxy BBZ -Br -CF3 BCA -Br

w0 gHROFRSBCB - Br - OCF3 BCC -Br -C BCD - Br - Brr®LCES20B1/023912
-1 BCF -Br -n-butyl BCG -Br -n-propyl BCH -I

-tert-bvLtyl BC -1 -HBC) -1 -zso-butyl BCK -1
-sec-butyl BCL -1 -cycl ohexidbl&®€M -1 -tert-butoxy BCN
-1 - "s-propoxy BCO -1 -CF3 BCP -1 -CH2CF3 BCQ - |
-OCF3 BCR -1 -d BCS -1 -Br -1 -1 BCU -1 -n-butyl
BCV -1 -n-propyl Tabl e 6 OH) [gpnd*]phar maceutical |y
acceptabl e salts thereof, reN Conpound R i R BCW

-Cl -HBCX -d -tert-bntyii |

P

Ro

(IId)

and pharmaceutically acceptable salts thereof, where:

Compound R Ry
ARI -Cl -H
ARJ -Cl -tert-butyl
ARK -Cl -iso-butyl
ARL -Cl -sec-butyl

ARM -Cl -cyclohexyl
ARN -Cl -tert-butoxy
ARO -Cl -iSO-Propoxy
ARP -Cl -CF3
ARQ -Cl -CH,CF;
ARR -Cl -OCF3
ARS -Cl -Cl1
ART ‘ -Cl -Br
ARU -Cl -1
ARV -Cl -n-butyl
ARW -Cl -n-propyl
ARX -F -H
ARY -F -tert-butyl
ARZ -F -iso-butyl
ASA -F -sec-butyl
ASB -F -cyclohexyl
ASC -F -tert-butoxy
ASD -F -ISO-propoxy
ASE -F -CFs
ASF -F -CH,CF;
ASG -F -OCF;
ASH -F -Cl




BCY -A - s-butyl BCZ -d -sec-butyl BDA -d

-cycl ohexyl BDB - -tert-butoxy BDC -C -iso-propoxy
w®DDs/0@s7 CF3 BDE -C - CH2CF3 BDF - O - OCF3 BDexF/0B20042023912

BDH -Cl -Br BDI -C -1 BDJ -C -n-butyl BDK -C

-_I‘]-“Upyi En_-F-“DL}IVI-I‘-FCIL-UIILyI BEN—F B

- | sg—baty F—rsee—buty+—_BbP—F——ejetohexy—BbR—F

tedtobutd® BOR E propeky BDS -F [ CF3 BOT IE

- CcHcE3 RASKE - oo’ BDV -F-FC BDW-F | Br RDxubptyl|

BDY|-F -n-4%yl BDZ -F -n-prépyl BEA -(CH3 - HIBEBPYICH3

-tent-but WSMBEC - CH3 - wo- bulCH3; BED - CH3 -sec- bulyl BEE

-CH3 - cyclagmexyl -CH; ~tert-butyl
ASO -CH3 -iso-butyl
ASP -CHj -sec-butyl
ASQ -CH3 -cyclohexyl
ASR ~-CHj3 -tert-butoxy
ASS -CHj3 -ISO-Propoxy
AST -CHj3 -CF;3
ASU -CH3 -CH,CF;
ASV -CH3 -OCF;
ASW -CHj -Cl
ASX -CHj3 -Br
ASY -CHj3 -1
ASZ -CH3 -n-butyl
ATA -CHj3 -n-propyl
ATB -CF; -H
ATC -CF; -tert-butyl
ATD -CF; -iso-butyl
ATE -CF3 -sec-butyl
ATF -CF5 -cyclohexyl
ATG -CF3 -tert-butoxy
ATH -CF; -1SO~Propoxy
ATI -CF; -CF;
ATJ -CF; -CH,CF;
ATK -CF; -OCF3
ATL -CF3 -Cl
ATM -CF3 -Br
ATN -CF; -1
ATO -CF; -n-butyl
ATP -CFs3 -n-propyl
ATQ -CHF, -tert-butyl
ATR -CHF, -H
ATS -CHF, -iso-butyl
ATT -CHF, -sec-butyl
ATU -CHF, -cyclohexyl
ATV -CHF, -tert-butoxy
ATW -CHF, -ISO-Propoxy
ATX -CHF, -CF;3
ATY -CHF, -CH,CF;
ATZ -CHF, -OCF3
AUA -CHF, -Cl
AUB -CHF, -Br
AUC -CHF, -1
AUD -CHF, -n-butyl
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BEF -CH3 -tert-butoxy BEG -CH3 -i so-pnpoxy BEH - CH3

- CF3 BEI

WO @i3/004887 BEM - CH3
propyl BEP -CF3 -H BEQ -CF3 -tert-butyl BER -CF3

-n-
- W

- Br

-1 9

-1 BEN -CH3 -n-buty

-CH3 -CH2CF3 BEJ -CH3 -OCF3 BEK -CH3 -d BEL

| BEO - QPBI/US2004/023912

BF

butyl BES - CR3—-seec~butyl _BEF—CR3——eyetehexyl—BEY
- CR3_-terhUBut oxy |BEV - CE3%1230pr opoxy BEW. :Qﬁ_oyl?lbgg__
BEX - CF3 AUFPCF3 BEY - CF3 =@WF3 RF7 -0F3 - BPA - CE3
BFB -A0BG -| BRC -CF3 - Hut yl BFD| - CF3 -=fert{putipy|
BFE - CHF2AUHert - butyl BFF -@QHF2 - H BFG - CHFZiso-butyl
0- bUtYAUBFH - CHFZ -sec-bofryl BRI - CHF2 - qpebatigxyl
~CHFZp g e U-butoxXy BFR g[fHFZ - 7'S- Pr OpOX¥yclohexyl

AUK -OH -tert-butoxy
AUL -OH -ISO-Propoxy
AUM -OH -CF;
AUN -OH -CH,CF3
AUO -OH -OCF;
AUP -OH -Cl
AUQ -OH -Br
AUR -OH -1
AUS -OH -n-butyl
AUT -OH -n-propyl
AUU -NO, -H
AUV -NO, -tert-butyl
AUW -NO, -iso-butyl
AUX -NO, -sec-butyl
AUY -NO, -cyclohexyl
AUZ -NO, -tert-butoxy
AVA -NO, -ISO-Propoxy
AVB -NO, -CF;
AVC -NO, -CH,CF3
AVD -NO, -OCF;
AVE -NO, -Cl
AVF -NO, -Br
AVG -NO, -1
AVH -NO, -n-butyl
AVI -NO, -n-propyl
AV] -CN -H
AVK -CN ~-tert-butyl
AVL -CN -iso-butyl
AVM -CN -sec-butyl
AVN -CN -cyclohexyl
AVO -CN -tert-butoxy
AVP -CN -iSO-Propoxy
AVQ -CN ~-CF;
AVR -CN -CH,CF3
AVS -CN -OCF;
AVT -CN -Cl
AVU -CN -Br
AVV -CN -1
AVW -CN -n-butyl
AVX -CN -n-propyl
AVY -Br -H
AVZ -Br -tert-butyl
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BFL -CHF2 -CF3 BFM - CHF2 - CH2CF3 BFN - CHF2 - OCF3 BFO
-CHF2 -d BFP -CHF2 -Br BFQ -CHF2 -1 BFR - CHF2

WO 2000998 BFS - CHF2 - n-propyl BFT -OH -H BFU - QPCT/US2004/023912
-tett-hutyl BFV -OH - s-butyl BFW-OH -sec-butyl BFX

- ywwl BEY _OH -t ar hut.ovv. REZ el
ey R R o et Ors o o dcrs posolug]
- OOF3 BGAWBH - BGE - OH -t BGF - OH|- | BGecdytyl
-n-putyl BBC-COH -p-propyl B8 -NR2 -H B& -cxcphexyl
-tert-bntAWIBGEK - NO2 -iso-bBryl BA - N2 - seos-butoyly
BGM - NOZ AoucT ohexyl BGN - Ngg -tert - but oxy -Bdgropdely
-1 S PVOPRYYR BGP - -CRF3 Q- NOZ - CHZCR3 B, NO2
- AwG Br “CH,CF,
AWH -Br -OCF;
AWI -Br -Cl
AW] -Br -Br
AWK -Br -1
AWL -Br -n-butyl
AWM -Br -n-propyl
AWN -1 -tert-butyl
AWO -1 -H
AWP -1 -iso-butyl
AWQ ~I -sec-butyl
AWR -1 -cyclohexyl
AWS -1 -tert-butoxy
AWT -1 -ISO-Propoxy
AWU -1 -CF3
AWV -1 -CH,CF3
AWW -1 -OCF;
AWX -1 -Cl
AWY -1 -Br
AWZ -1 -1
AXA -] -n-butyl
AXB -1 -n-propyl
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BGS -NO2 -d BGT -NO2 -Br B&U -NO2 -1 BGV - N2

-n-butyl BGW-NOX2 -n-propyl BGX -CN -H BGY -CN
wo t@siedst yl BGZ - CN -iso-butyl BHA -CN - sec- betuSBbiB023912
" -CN -cycl ohexyl BHC -CN -teTt-butoxy BHD -CN

- W propoxy BHE -CN -CF3 BHF -CN - CH2CF3 BHG - CN - OCF3

BHH -CN -C BH -CN -Br BHITa¥ids-1 BHK - CN -n-butyl

BHL -CN -n-propyl BHM -Br -H BHN -Br -tert-butyl BHO

-Br -iso-buty\ BHP -Br -sec-butyl BHQ -Br -cycl ohexyl

BHR -Br -tert-butoxy BHS -Br o- pt opoxy BHT -Br -CF3

BHU - Br -CH2CF3 BHV -Br - -Br -d BHX -Br -Br

BHY -Br -I R{

(ITe)

and pharmaceutically acceptable salts thereof, where:

Compound R, Ro
AXC -Cl -H
AXD -Cl -tert-butyl
AXE -Cl -iso-butyl
AXF -Cl -sec-butyl
AXG -Cl -cyclohexyl
AXH -Cl -tert-butoxy
AXI -Cl -ISO-Propoxy
AXJ -Cl -CF;
AXK -Cl -CH,CF;
AXL -Cl -OCF;
AXM -Cl -Cl
AXN -Cl -Br
AXO -Cl -1
AXP -Cl -n-butyl
AXQ -Cl -n-propyl
AXR -F -H
AXS -F -tert-butyl
AXT -F -iso-butyl
AXU -F -sec-butyl
AXV -F -cyclohexyl
AXW -F -tert-butoxy
AXX -F -1SO-propoxy
AXY -F -CF3
AXZ -F -CH,CF3
AYA -F -OCF;
AYB -F -Cl




BHZ -Br -n-butyl BIA -Br -n-propyl BIB -1 -tert-butyl
BIC -1 -HBID -l -iso-butyl BIE -1 -sec-butyl BIF -I
wo eysloatrexyl BIG -1 -tert-butoxy BIH -1 -i so-pPOpUSK3004/023912
BlIlI -1 -CF3 BIJ -1 -CH2CF3 BIK -1 -OCF3 BIL -1 - BIM
-1 ~Br—BIN- -} BlOo -l —n-butyl BIP | ——nprepyl-Fable
7 (9) _andA¥Rar macelut i cal | y Hdtceptablelsalts thefeof
whelr e: ¥Bund R R BIQ-OF-HBIR - @ -tert-HvAy\
Bl -C -a¥& butyl{ BIT -d -Bec-butyl |Bl U - Cn-butyl
-cycl ohexxiyFBIV -d -tert-bwoxy BIW{CO -zsa{prqpdxy
BIX™-O -AF¢ BIY -0 -C2CGgPlZ -d {OCF3 BJAgJ -d
BIB=C = B0y -CHj3 -tert-butyl
AYI] -CH3 -iso-butyl
AY]J -CHj -sec-butyl
AYK -CHj3 -cyclohexyl
AYL -CH3 -tert-butoxy
AYM -CH3 -1SO-Propoxy
AYN -CH3 -CF;
AYO -CH3 -CH,CF3
AYP -CHj3 -OCF;
AYQ -CH3 -Cl
AYR -CHj -Br
AYS -CHj3 -1
AYT -CHj3 -n-butyl
AYU -CHj3 -n-propyl
AYV -CF;3 -H
AYW -CF; -tert-butyl
AYX -CF3 -iso-butyl
AYY -CF3 -sec-butyl
AYZ -CF; -cyclohexyl
AZA -CF3 -fert-butoxy
AZB -CF; -ISO-propoxy
AZC -CF;3 -CF;
AZD -CF; -CH,CF;
AZE -CF; -QCF3
AZF -CF3 -Cl
AZG -CF3 -Br
AZH -CF; -1
AZI -CF; -n-butyl
AZJ -CF; -n-propyl
AZK -CHF, -tert-butyl
AZL -CHF, -H
AZM -CHF, -iso-butyl
AZN -CHF, -sec-butyl
AZO -CHF, -cyclohexyl
AZP -CHF, -tert-butoxy
AZQ -CHF, -1SO-propoxy
AZR -CHF; -CF;
AZS -CHF, -CH,CF5
AZT -CHE, -OCF;
AZU -CHF; -Cl
AZV -CHFz -Br
AZW -CHF, -1
AZX -CHF, -n-butyl
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BJC -d -1 BID-A -n-butyl BJE -d -n-propyl BIJF -F
-HBJG-F -tert-bntyl BJH -F -iso-butyl BJI -F

wo s@s/omesyl BJJ -F -cycl ohexyl BJK -F -tert-bupOrySBd4/023912
~ -F -/so- propoxy BJM-F -CF3 BIJN -F -CH2CF3 BJO -F

2 _N1D . ok FaY B n n1 ] N1C = + 1
B\]TFQFUUHA‘ Yon\\ji - 1|V|_'_QH§I' 1\/'_ f":_I‘D J;Dcr:‘é.lpriéﬁﬁé&\vlv
- CH - sofy Z’I‘Clj BIX_ - CH3 j _OHP(‘ butyl [BJY (‘l_—t!'
_cylcl ohexBAARIZ -dHB -tert -OHt oxy BKA|- CH3 =fed:b¥iMnaxy
BKB - CH3 B&B3 BKC |- CH3 - CH@H3 BKD - Cii3 OCFr;soBKEd cH3
-C| BKF -BEMN8 - Br BKG - CH3 ~OHBKH - CH3| - n- butsek-bBisil
-CH3 - n-pgapY! -OH ~cyclohexyl

BAE -OH -tert-butoxy
BAF -OH -iSO-propoxy
BAG -OH -CF;
BAH -OH -CH,CF3;
BAI -OH -OCF;
BAJ -OH -Cl
BAK -OH -Br
BAL -OH -1
BAM -OH -n-butyl
BAN -OH -n-propyl
BAO -NO, -H
BAP -NO;, ~tert-butyl
BAQ -NO, -iso-butyl
BAR -NO, -sec-butyl
BAS -NO, -cyclohexyl
BAT -NO, -tert-butoxy
BAU -NO, -ISO-Propoxy
BAV -NO, -CF3
BAW -NO, -CH,CF;
BAX -NO, -OCF;
BAY -NO, -Cl
BAZ -NO, -Br
BBA -NO, -1
BBB -NO, -n-butyl
BBC -NO, -n-propyl
BBD -CN -H
BBE -CN -tert-butyl
BBF -CN -iso-butyl
BBG -CN -sec-butyl
BBH -CN -cyclohexyl
BBI -CN -tert-butoxy
BBJ -CN -ISO-Propoxy
BBK -CN -CF;
BBL -CN -CH,CF;
BBM -CN -OCF3
BBN -CN -Cl
BBO -CN -Br
BBP -CN -1
BBQ -CN -n-butyl
BBR -CN -n-propyl
BBS -Br -H
BBT -Br -tert-butyl

- 68 -



BKJ -CF3 -H BKK -CF3 -tert-butyl BKL -CF3 -zso-butyl
BKM - CF3 -sec-butyl BKN -CF3 -cycl ohexyl BKO -CF3

WO t@sied9st oxy BKP - CF3 -zs-propoxy BKQ - CF3 - QFGI/BKIR04/023912
-CF3 -CH2CF3 BKS -CF3 -OCF3 BKT -CF3 -d BKU -CF3 -Br

/. CED RIAAL -2 n -l gl [ m1VAVA o (=1 VAV
AV 1T N VSIS T NN AL R T
BLBL. CHE2BBYac. hut vl BIC -CHE2 - cycl ohexyl 146 DUl
-tert-butBRW BLE -[CHF2 -/ soBsropoxy BIF - cHEyClogxyl g G
-CHF2 - CHBBK3 BLH | CHF2 - OCGE3 BLI - CHE2 - O -tdBtjbutQkF2
-Br| BLK -BB®2 -1 BLL -CHF2 -Ba- butyl BLM - CHFRo-preppix9py|
BLN - OH - BgBLO - -tert-buiggl BLP -Of -iso-buty)

BCA -Br -CH,CF3
BCB -Br -OCF;
BCC -Br -Cl
BCD -Br -Br
BCE -Br -1
BCF -Br -n-butyl
BCG -Br -n-propyl
BCH -1 -tert-butyl
BCI -1 -H
BCJ -1 -iso-butyl
BCK -1 -sec-butyl
BCL -1 -cyclohexyl
BCM -1 -tert-butoxy
BCN -1 -1SO-Propoxy
BCO -1 ~CF;
BCP -1 -CH,CFs
BCQ -1 -OCF3
BCR -1 -Cl
BCS -1 -Br
BCT 1 1
BCU -1 -n-butyl
BCV -1 -n-propyl
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BLQ -OH -sec-butyl BLR -OH -cycl ohexyl BLS -CH
-tert-butoxy BLT -CH -iso-pnpoxy BLU -OH -CF3 BLV -COH

w0 SHROFRSBLW - OH - OCF3 BLX -OH -C BLY - OH - Br p@L/ES2004023912
-1 BVMA -OH -n-butyl BMB -OH -n-propyl BMC -NO2 -H BMD
-NO2 -tert-butyl BVME -NO2 -iso-butyl BMF - NO2
-sec-butyl BMSG - NO2 -cycl oliBable 6BMH - NO2 -tert - but oxy
BM -NQ2 -iso-pvopoxy BMJ} -NO2 -CF3 BWMK - NO2 - CH2CF3
BML -NO2 -OCF3 BMM -NO2 -G BMN -NO2 -Br BMO - NO2 - |
BWP -NC2 -n-butyl BMQ -NC2 - prjopyl BMR -CN -H BMS
-CN -tert-butyl BMI -CN -is | BMJ -CN -sec-butyl
BW -CN -cycl ohexyl R{

(1If)

and pharmaceutically acceptable salts thereof, where:

Compound R, Ry
BCW -Cl -H
BCX -Cl -tert-butyl
BCY -Cl -iso-butyl
BCZ -Cl -sec-butyl
BDA -Cl -cyclohexyl
BDB -Cl -tert-butoxy
BDC -Cl -1SO-Propoxy
BDD -Cl -CF3
BDE -Cl -CH,CF5
BDF -Cl -OCF;
BDG -Cl -Cl
BDH -Cl -Br

BDI -Cl -1

BDJ -Cl -n-butyl
BDK -Cl -n-propyl
BDL -F -H
BDM -F -tert-butyl
BDN -F -iso-butyl
BDO -F -sec-butyl
BDP -F -cyclohexyl
BDQ -F -tert-butoxy
BDR -F -ISO-PrOPOXY
BDS -F -CF;3
BDT -F -CH,CF3
BDU -F -OCF3
BDV -F -Cl




BMWV-CN -tert-butoxy BMX -CN -iso-propoxy BMY -CN - CF3
BMZ -CN - CH2CF3 BNA -CN -OCF3 BNB -CN -Cl BNC -CN -Br

w@kis/0@Ns7 | BNE - CN -n-butyl BNF -CN -n-propyl PEGMGS20B8/023912
-H BNH -Br -tert-butyl BNl -Br -wo-butyl BNJ -Br

- See—butyl—BNK—Br—eyel-ohexyH—BN—Bfr—tert—byt-oxy
BNM_-Br_-BI2Wnr opoxly BNN - BrE CE3 BNO 1 Br - CHRCRE BNP
-Br| -OCFBBNQ -Br d BNR -8 -Br BNS|-Br -1 BNT -Br
-n-butyl BNY -Br -n-propyl BNV -1 -terft-but yin-BRYY - |
-H BNX - IBbFso-butly\ BNY -1-Esec-butyl BNZ -h-propyl
-cylcTohexgEABOA -] -tert-butgxy BOB -1 -/s-proppxy BOC
-I O3 BEB _CH; _tert-butyl
BEC -CHj -iso-butyl
BED -CH3 -sec-butyl
BEE -CHj -cyclohexyl
BEF -CH3 -tert-butoxy
BEG -CHj -1SO-Propoxy
BEH -CHs -CF3
BEI -CH3 -CH,CF3
BEJ -CHj3 -OCF;
BEK -CHj -Cl
BEL -CHj3 -Br
BEM -CHj3 -1
BEN -CHz -n-butyl
BEO -CH3 -n-propyl
BEP -CF3 -H
BEQ -CF3 -tert-butyl
BER -CF3 -iso-butyl
BES -CF; -sec-butyl
BET -CF; -cyclohexyl
BEU -CF3 -tert-butoxy
BEV -CF; -1SO-PrOpoxy
BEW -CF; -CF;
BEX -CF3 -CH,CF;
BEY -CF; -OCF;
BEZ -CF; -Cl
BFA -CF3 -Br
BFB -CF; -1
BFC -CF; -n-butyl
BFD -CF; -n-propyl
BFE -CHF, -tert-butyl
BFF -CHF, -H
BFG -CHF» -iso-butyl
BFH -CHF, -sec-butyl
BFI -CHF, -cyclohexyl
BFJ -CHF, -tert-butoxy
BFK -CHF, -iSO-Propoxy
BFL -CHF, -CF;
BFM -CHF, -CH,CF;
BEN -CHF, -OCF;
BFO -CHF, -Cl
BFP -CHF, -Br
BFQ -CHF, -1
BFR -CHF, -n-butyl
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BOD -1 -CH2CF3 BCE -1 -OCF3 BOF -1 -C BOG -1 -Br BOH
-1 -1 BAO -1 -n-butyl BQJ -1 -n-propyl Table 8 OCH3

W@ bdvp/0ea987 phar maceuti cal |y acceptabl e salts t heeB082004/023912
where: Conmpound Ri RBOK -0 -HBOL -C -tert-bvityl

B G—+-so-butyy\ - BON—-C—sec-—butyy—BOO-—d

-cyel ohexBFSR - -tert 15t - - | <O

BOR -0 -8FF BOS -0 -CH2CEQHROT -d -locks BaUHQ -

BOV|-d -BFUBON-C -1 BOX-OH -n-butyl BOY -te@butyl

-n-propyl BB&Z -F -H BPA -F -OFert-bvityl BPB -iso-butyl

-isp- but yBpPC - F tsec-but ypHBPD -F - dycl ohexad bigflE F

-tefT-DUtgRk -OH -cyclohexyl
BFY -OH -tert-butoxy
BFZ -OH -1SO-Propoxy
BGA -OH -CF3
BGB -OH -CH,CF;
BGC -OH -OCF;
BGD -OH -Cl
BGE -OH -Br
BGF -OH -1
BGG -OH -n-butyl
BGH -OH -n-propyl
BGI -NO, -H
BGJ -NO, -tert-butyl
BGK -NO, -iso-butyl
BGL -NO, -sec-butyl
BGM -NO, -cyclohexyl
BGN -NO, -tert-butoxy
BGO -NO, -ISO-Propoxy
BGP -NO, -CF3
BGQ -NO, -CH,CF3
BGR -NO, -OCF3
BGS -NO, -Cl
BGT -NO, -Br
BGU -NO, -1
BGV -NO, -n-butyl
BGW -NO, -n-propyl
BGX -CN -H
BGY -CN -tert-butyl
BGZ -CN -iso-butyl
BHA -CN -sec-butyl
BHB -CN -cyclohexyl
BHC -CN -tert-butoxy
BHD -CN -1SO-propoxy
BHE -CN -CF;3
BHF -CN -CH;CF3
BHG -CN - -OCF3
BHH -CN -Cl
BHI -CN -Br
BHJ -CN -1
BHK -CN -n-butyl
BHL -CN -n-propyl
BHM -Br -H
BHN -Br -tert-butyl
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BPF -F -/s-propoxy BPG -F -CF3 BPH -F -CH2CF3 BPI -F
-OCF3 BPJ -F -ABPK -F -Br BPL -F -1 BPM-F -n-butyl

W@RBN5/08998N- propyl BPO -CH3 -H BPP -CH3 -tert - bedpUSBRQ23912
-CH3 -iso-butyl BPR -CH3 -sec-butyl BPS -CH3

- cyel-ehexyd BRPT - CH3—tert—but-exy—BRY—CH3

i slo-propBEQ BPY o - CF3 BOW - CH3 - CH2CE3 “BEPURL
-OJF3_BPYBHEBH3 -d | BPZ - CH3BrBr BQA - CH3 - | ~gopuiyhii
-n-putyl BAQ - CH3 | n- propy!-BBOD - CF3 {H BQEcy@¥iExyl
-tert-bntBHRBOF - GF3 -iso-biryl BQG - CF3 - secrbutbyy
BQH -CF3 BEXC! ohexyl BQ -CB3 -tert-Dbutoxy -Seprofoxs
- ZSFPTOPOEETBXR -OF3 - CF3 BR, - CF3 -CiZCF3™ _CF,
BHU -Br -CH,CF3
BHV -Br -OCF;
BHW -Br -Cl
BHX -Br -Br
BHY -Br -1
BHZ -Br -n-butyl
BIA -Br -n-propyl
BIB -1 -tert-butyl
BIC -1 -H
BID -I -iso-butyl
BIE -] -sec-butyl
BIF -1 -cyclohexyl
BIG -1 -tert-butoxy
BIH -1 -1SO-Propoxy
BII -1 -CF;
BIJ -1 -CH,CF;
BIK -1 -OCF;
BIL -1 -Cl
BIM -1 -Br
BIN -1 -1
BIO -1 -n-butyl
BIP -1 -n-propyl
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BQM -CF3 -OCF3 BON -CF3 -d BQO -CF3 -Br BQP -CF3 -1
BQQ -CF3 -n-butyl BQR -CF3 -n-propyl BQS -CHF2

wo t@siedst yl BQT - CHF2 -H BQU - CHF2 -i so- but yl PEQUS2004/023912
-CHF2 -sec-butyl BQW-CHF2 -cycl ohexyl BQX - CHF2
-tert-butoxy BQY -CHF2 -wo-propoxy BQZ -CHF2 -CF3 BRA
-CHF2 - CH2CF3 BRB - CHF2 - OCEgpIBRC - CHF2 -d BRD - CHF2
-Br BRE -CHF2 -1 BRF -CHF2 -n-butyl BRG - CHF2 - n- propyl
BRH -OH -H BRI -OH -tert-bvAyL BRJ -OH -iso-butyl BRK
-OH -sec-butyl BRL -OH -cycl®h | BRM - OH
-tert-butoxy BRN -OH -iso-propopy BRO -OH -CF3 BRP - OH
- CH2CF3 BRQ - OH - OCF3 BRRf -%F3BRS -CH -Br

O)\NH

Re

(IIg)

and pharmaceutically acceptable salts thereof, where:

Compound R Ry
BIQ -Cl -H
BIR -Cl -tert-butyl
BIS -Cl -iso-butyl
BIT -Cl -sec-butyl
BIU -ClI -cyclohexyl
BIV -Cl -tert-butoxy
BIW -Cl -iSO-Propoxy
BIX -Cl -CF3
BIY -Cl -CH,CF3
BIZ -Cl -OCF;
BJA -Cl -Cl
BJB -Cl -Br
BJC -Cl -1
BID -Cl -n-butyl
BJE -Cl -n-propyl
BJF -F -H
BJG -F -tert-butyl
BJH -F -iso-butyl
BJI -F ~-sec-butyl
Bl -F -cyclohexyl
BJK -F ~tert-butoxy
BJL -F -ISO~PrOpoxy
BIM -F -CF3
BIN -F -CH,CF;
BJO -F -OCF;
BJP -F -Cl




BRT -OH -1 BRU -OH -n-butyl BRV -OH -n-propyl BRW -NO2
-HBRX -NO2 -tert-butyl BRY -NO2 -iso-butyl BRZ - NO2
w0 s@s/mIsyl BSA - NO2 -cycl ohexyl BSB - NO2 -t erpebuszmey023912
BSC - NO2 -iso-ptopoxy BSD - NO2 -CF3 BSE - NO2 - CH2CF3
BSE— N2 - OCE3 BSG-~NR2 -G —BSH—NR2——Br—BS—) }

B - N BIR put yl |BSK - NCp Fn. propyl IBSL -CN -?E}EQMI

-CN -tertBBButyl BSN - ON -i sB-butyl BSO - CN -secl but yl

BSP_- CN -B¥gc| ohexyl BSQ - CNE-tert - butloxy BSRn-Myl

-1 $0-pl o®@AY BSS {CN - CF3 BBT -CN - CH2CF3 BShlpréiyl

- OCF3 BSBfN - T BSW-CN_cB;, BSX -CN -T BSY -GN

- Nty Ry -CH; -tert-butyl
BIW -CHj3 -iso-butyl
BIX -CHj3 -sec-butyl
BJY -CHj3 -cyclohexyl
BJZ -CHj3 -tert-butoxy
BKA -CHj3 -ISO-Propoxy
BKB -CH3 ~CF;
BKC -CHj3 -CH,CF3
BKD -CHj3 -OCF;
BKE -CHj3 -Cl
BKF -CHj3 -Br
BKG -CHj3 -1
BKH -CHj3 -n-butyl
BK1 -CHj3 -n-propyl
BKJ -CF; -H
BKK -CF; -tert-butyl
BKL -CF; -iso-butyl
BKM -CF3 -sec-butyl
BKN -CF; -cyclohexyl
BKO -CF3 -fert-butoxy
BKP -CF; -1SO-Propoxy
BKQ -CF; -CF;
BKR -CF; -CH,CF3
BKS -CF; -OCF;3
BKT -CF; -Cl
BKU -CF; -Br
BKV -CF; -1
BKW -CF; -n-butyl
BKX -CF; -n-propyl
BKY -CHF, -tert-butyl
BKZ -CHF, -H
BLA -CHF, -iso-butyl
BLB -CHF, -sec-butyl
BLC -CHF, -cyclohexyl
BLD -CHF, -tert-butoxy
BLE -CHF; -ISO-Propoxy
BLF -CHF, -CF;
BLG -CHF, -CH,CF3
BLH -CHF, -OCF;
BLI -CHF, -Cl
BLJ -CHF, -Br
BLK -CHF, -1
BLL -CHF, -n-butyl
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BSZ -CN -n-propyl BTA -Br -H BTB -Br -tert-butyl BTC

-Br -iso-butyl BTD -Br -sec-butyl BTE -Br -cycl ohexyl
w®@I065/08987 t ert - but oxy BTG - Br -wo- propoxy BTH P@&r/usiob8023912

BTI -Br -CH2CF3 BTJ -Br OCFB BTK -Br -C BTL -Br -Br

D P T g PR T D Ol G S
-sec-but N%TT -11-cycl nhp\QH BTU -| y-fprf-huf eHml BTV
-1[-/so- BAéboxy BIW-| - CEOHBTX -1 - QHpCE3 Her-butyl
-OCF3 BTBLH -d BUA -1 -BOHBUB -1 -1| BUC - I-isorbutylt yI
BUD -1 -miwyopyl Table 9 OCBM (Hi) -sec-butyl
BLR -OH -cyclohexyl
BLS -OH -tert-butoxy
BLT -OH -iSO-propoxy
BLU -OH -CF3
BLV -OH -CH,CF3
BLW -OH -OCF;3
BLX -OH -Cl
BLY -OH -Br
BLZ -OH -1
BMA -OH -n-butyl
BMB -OH -n-propyl
BMC -NO, -H
BMD -NO; -tert-butyl
BME -NO, ~-iso-butyl
BMF -NO, -sec-butyl
BMG -NO, -cyclohexyl
BMH -NO, ~tert-butoxy
BMI -NO, -ISO-propoxy
BMJ -NO, -CF;
BMK -NO, -CH;CF;
BML -NO, -OCF;
BMM -NO, -Cl
BMN -NO, -Br
BMO -NO, -1
BMP -NO, -n-butyl
BMQ -NO, -n-propyl
BMR -CN -H
BMS -CN -tert-butyl
BMT -CN -iso-butyl
BMU -CN -sec-butyl
BMV -CN -cyclohexyl
BMW -CN -tert-butoxy
BMX -CN ~-ISO-Propoxy
BMY -CN -CF;
BMZ -CN -CH,CF;
BNA -CN -OCF;
BNB -CN -Cl
BNC -CN -Br
BND -CN -1
BNE -CN -n-butyl
BNF -CN -n-propyl
BNG -Br -H
BNH -Br -tert-butyl
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and pharmaceutically acceptable salts thereof, where:
Compound Ri RBUE -d -HBUF -C -tert-bntyl BUG -C

wo mmsioooyt BUH -G -sec-butyl BU -C -cycl ohergl/uRidd4/023912
-ad - erf- butoxy BUK -C - W pr opoxy BUL -C CF3 BUM

Ol ' ulslle] lal nLD. ol

- \I A \ @, W pre) = u G pDuUr - DW
- - BUR-C] but \I| BU r ~d A—propv—BY hSO bl]iﬁ:yl
BUU -F - tgg)ut hut V| Bl M E qun hmw RIIUI{I\I 'S%‘Mty]mf \]/I
BUK - F - B)¥{ ohexyl| BUY -F =Bfert - but oXy BUZ -C¥clohexyl
- w4 pr opoBNIBVA - F| - CF3 BVB-Bif - CH2CF3 BVC -Fer+-0@p8y BVD
-FI-OBVBNME -Br BVF -F -1-B3VG -F - n- butyl -B¥pregoxy
-N{PropyBNRYT - -H -Br -CF;
BNO -Br -CH2CF3
BNP -Br -OCF;
BNQ -Br -Cl
BNR -Br -Br
BNS -Br -1
BNT -Br -n-butyl
BNU -Br -n-propyl
BNV -1 -tert-butyl
BNW -1 -H
BNX -1 -iso-butyl
BNY -1 -sec-butyl
BNZ -1 -cyclohexyl
BOA -1 -tert-butoxy
BOB -1 -ISO-Propoxy
BOC -1 -CF;
BOD -1 -CH,CF3
BOE -1 -OCF;3
BOF -1 -Cl
BOG -1 -Br
BOH -1 -1
BOI -1 -n-butyl
BOJ -1 -n-propyl
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BVJ -CH3 -tert-butyl BVK -CH3 -iso-butyl BVL -CH3
-sec-butyl BVM -CH3 -cycl ohexyl BVN -CH3 -tert-butoxy
wWEBUD/0@®I87 - - propoxy BVP -CH3 - CF3 BVQ - CH3 - Qr2IZES20B1/R3912

-CH3 -OCF3 BVS -CH3 -d BVT -CH3 -Br BVU -CH3 -1 BW
-CH3 -n-butyl BVW-CH3 -n-propyl BVX -CF3 -H BVY -CF3
-tert-bntyl BVZ -CF3 -i so- ilublé 8BWA - CF3 -sec- butyl
BWB - CF3 -cycl ohexyl BWC -CF -tert-butoxy BW -CF3 -
0- propoxy BWE -CF3 -CF3 BW - CF3 - CH2CF3 BWG - CF3

Br

A

-OCF3 BWH -CF3 -d BW -CF3 BW -CF3 -1 BW -CF3
-n-butyl BW -CF3 -n-prolgy {|-CHF2 -tert-butyl BWN
-CHF2 -H BWO - CHF2 -i so-iBut OCHj

g
yl

(Ih)

and pharmaceutically acceptable salts thereof, where:

Compound R Ry
BOK -Cl -H
BOL -Cl -tert-butyl
BOM -Cl -iso-butyl
BON -Cl -sec-butyl
BOO -Cl -cyclohexyl
BOP -Cl -tert-butoxy
BOQ -Cl -ISO-propoxy
BOR -Cl -CFs;
BOS -Cl -CH,CF;
BOT -Cl -OCF;
BOU -Cl -Cl
BOV -Cl -Br
BOW -Cl -1
BOX -Cl -n-butyl
BOY -Cl -n-propyl
BOZ -F -H
BPA -F -tert-butyl
BPB -F -iso-butyl
BPC -F -sec-butyl
BPD -F -cyclohexyl
BPE -F -tert-butoxy
BPF -F -iSO-Propoxy
BPG -F -CF3
BPH -F -CH,CF;

BPI -F -OCF3
BPJ -F -Cl




BWP - CHF2 -sec-butyl

BWQ - CHF2 -cycl ohexyl

BWR - CHF2

-tert-butoxy BWS -CHF2 -/s-propoxy BW -CHF2 -CF3 BWJ

wo aEA099€H2CF3 BW/ - CHF2 - OCF3 BWV - CHF2 - O BRKr/uSidp023912

-Br BW -CHF2 -1 BWZ -CHF2 -n-butyl BXA - CHF2 - n- propyl
Bél?' see 'I?K;\'b BXF—CH— c:;tf‘l‘c;;\:-} BXG IC.‘:—’IU i it
-te beIlfB?:L BXH -0OH -zs-propoxy BXlI -OH - CF3-BXJ] - CH
- CHRCE3 BRRM o+ - OCF3 BXL -l -d BxM|- o - Br-Bisd - o
-1 BXO - OBPNh- buty| BXP - OH-En-propyl |BXQ - NGgropylBXR
-N2 -terBPutyl BXS - N2 -CHg-buty\ BXT -NX2 -H
-sec-but yBppPXU - NOP - cycl ohery! BXV -NO2 -t efhruioxy

BPQ -CH3 -iso-butyl

BPR -CH; -sec-butyl

BPS -CHj3 -cyclohexyl

BPT -CH3 -tert-butoxy

BPU -CHj3 -1SO-PrOPOXY

BPV -CHj3 -CF;

BPW -CH3 -CH,CF3

BPX -CHj -OCF;

BPY -CH3 -Cl

BPZ -CHj3 -Br

BQA -CH3 -1

BQB -CH3 -n-butyl

BQC -CH3 -n-propyl

BQD -CF3 -H

BQE -CF3 -tert-butyl

BQF -CF5 -iso-butyl

BQG -CF3 -sec-butyl

BQH -CF3 -cyclohexyl

BQI -CF; -tert-butoxy

BQJ -CF3 -iSO-propoxy

BQK -CF; -CF;3

BQL -CF; -CH,CF;

BQM -CF; -OCF3

BQN -CF; -Cl

BQO -CF; -Br

BQP -CF3 -1

BQQ -CF3 -n-butyl

BQR -CF3 -n-propyl

BQS -CHF, -tert-butyl

BQT -CHF, -H

BQU -CHF, -iso-butyl

BQV -CHF, -sec-butyl

BQW -CHF, -cyclohexyl

BQX -CHF, -tert-butoxy

BQY -CHF, ~-ISO-Propoxy

BQZ -CHF, -CF3

BRA -CHF, -CH,CF;

BRB -CHF, -OCF;

BRC -CHF, -Cl

BRD -CHF, -Br

BRE -CHF, -1

BRF -CHF, -n-butyl
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BXW - N2 -/s-propoxy BXX -NO2 -CF3 BXY -NO2 - CH2CF3

BXZ -NO2 -OCF3 BYA -NO2 -C BYB -NO2 -Br BYC -NO2 -1
WEYW5/0MA87 - n- butyl BYE -NO2 -n-propyl BYF - CN P¢&H/BY1804/023912
-CN -tert butyl BYH CN -iso butyl BYl -CN -sec- butyl
P IR AN Z\};HF?«&.‘ O D Y e s
BYP - CN - H&vn Al -Br RYROEN - | BvS - N n. Bty
BYT|-CN -BRFopyl BYU -Br -19Bvv -Br -fert - gy
-Br [-zs-bBRI BYX {Br -sec-1#Hyl BYY -PBr - cyciobeyl!
BYZ |- Br -BRK-butoxy BZA - BrOHzsopropoxy BZBseBbutylCF3
BZC|-Br - GRCF3 -OH -cyclohexyl
BRM -OH -tert-butoxy
BRN -OH -ISO-propoxy
BRO -OH -CF3
BRP -OH -CH,CF;
BRQ -OH -OCF;
BRR -OH -Cl
BRS -OH -Br
BRT -OH -1
BRU -OH -n-butyl
BRV -OH -n-propyl
BRW -NO, -H
BRX -NO, -tert-butyl
BRY -NO, -iso-butyl
BRZ -NO, -sec-butyl
BSA -NO, -cyclohexyl
BSB -NO, -tert-butoxy
BSC -NO, -ISO-Propoxy
BSD -NO;, -CF3
BSE -NO, -CH,CF;
BSF -NO, -OCF;
BSG -NO, -Cl
BSH -NO, -Br
BSI -NO, -1
BSJ -NO; -n-butyl
BSK -NO, -n-propyl
BSL -CN -H
BSM -CN -tert-butyl
BSN -CN -iso-butyl
BSO -CN -sec-butyl
BSP -CN -cyclohexyl
BSQ -CN -tert-butoxy
BSR -CN ~1S0-propoxy
BSS -CN -CF;
BST -CN -CH,CF;
BSU -CN -OCF,
BSV -CN -Cl
BSW -CN -Br
BSX -CN -1
BSY -CN -n-butyl
BSZ -CN -n-propyl
BTA -Br -H
BTB -Br -tert-butyl
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BZD -Br -OCF3 BZE -Br -d BZF -Br -Br BZG -Br -1 BZH

-Br -n-butyl BZlI -Br -n-propyl BZJ -1 -tert-butyl BZK
WO RoosioBEL -1 -iso-butyl BZM -1 -sec-butyl BZNPE€T/US2004/023912
-cycl ohexyl BZO -1 -tert-butoxy BZP -1 -iso- tpt opoxy
BZQ———CE3_BZR——CH2CF3-BZS—+—Oc3-BZF—+—6—BZU
Ol LB BZBIC | Bowl B yl Bz 11 _n. n%SByb\'}}Yl'am_e_
10 R (12a)BERd pharfmceut i caBry accept Able satecdutyl
t hef eof , WAEBre: Conpound R-B8 RO BZY lC - cryclehemyy
-C| -Br -BTEAA -C | -F -H CABr-Cd - CH3 |- H CARrshiitoxyCF3
-H [CAD - BT6OCH3 -H CAE - d.gyOCH2CH3 {H -iSO-PIOPOXY
BTH -Br -CF;
BTI -Br -CH,CF;
BTJ -Br -OCF3
BTK -Br -Cl
BTL -Br -Br
BTM -Br -1
BTN -Br -n-butyl
BTO -Br -n-propyl
BTP -1 -tert-butyl
BTQ -1 H
BTR -1 -iso-butyl
BTS -] -sec-butyl
BTT -1 -cyclohexyl
BTU -1 -tert-butoxy
BTV -1 -1SO-PIrOpOXy
BTW -1 -CF;
BTX -1 -CH,CF3
BTY -1 -OCF;
BTZ -1 -Cl
BUA -1 -Br
BUB -1 -1
BUC -1 -n-butyl
BUD -1 -n-propyl
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CAF -d -OCF3 -H CAG -d -tert-butyl -H CAH -C
-zso-propyl -HCAl -d -CH3 -CH3 CAJ -d -H-H CAK

W0 a05/06998TCH3 CAL -C -H -CF3 CAM -O - H - OCH 3rCiihiS20G4023912
-H-OCH 2CH3 CAO-O -H-OCF 3 CAP -d -H -tert-butyl
CAQ-d -H-/r-propyl CAR - -H-OCF3 CAS -d -H
-tert-butyl CAT -A -H -z' sbaile®pyl CAU -CH3 -Cd -H
CAV -CH3 -Br -HCAW-CH3 -F -H CAX -CH3 -CH3 -H CAY
-CH3 -CF3 -H CAZ -CH3 -OCH3 - CBA -CH3 -OCH2CH3 -H
CBB -CH3 -OCF3 -H CBC -CH3 | - butyl -H CBD -CH3
-iso-propyl -H CBE -CH3 - 3 CBF -CH3 -H -H CBG
-CH3 -H -d CBH -CH3 -H RB

12 (]

(IL)

and pharmaceutically acceptable salts thereof, where:

Compound R, Ro
BUE -Cl -H
BUF -Cl -tert-butyl
BUG -Cl -iso-butyl
BUH -Cl -sec-butyl
BUI -Cl -cyclohexyl
BUJ -Cl -tert-butoxy
BUK -Cl -iSO-Propoxy
BUL -Cl -CF3
BUM -Cl -CH,CF;
BUN -Cl -OCF;
BUO -Cl -Cl
BUP -Cl -Br
BUQ -Cl -1
BUR -Cl -n-butyl
BUS -Cl -n-propyl
BUT -F -H
BUU -F -tert-butyl
BUV -F -iso-butyl
BUW -F -sec-butyl
BUX -F -cyclohexyl
BUY -F -fert-butoxy
BUZ -F -1SO-Propoxy
BVA -F -CF;
BVB -F -CH,CF;
BVC -F -OCF;
BVD -F -Cl




CBM -CH3 -H -OCH2CH3 CBN -CH3 -H -OCF3 CBO -CH3 -H
-tert-butyl CBP -CH3 -H -iso-pxopyl CBQ-CF3 -d -H

WEBR5/0@P87 -Br -H CBS -CF3 -F -H CBT - CF3 - CH3 p&i/CRid04/023912
-CF3 -CF3 -HCBV -CF3 -OCH3 -H CBW-CF3 - OCH2CH3 -H

CBX—CF3 OCF3—H-EBY—CF3—t+ert—buty H-EBA—CF3
-i 5o- YNee Wie = 0a- : M e T-Wa's: Willa =~ R T BF_L cce
_CE3 H BMF oD -br3 -H -RrFOCE -CcFal-H -F coFLcE3 -1
-CH3 CCEBVEF3 -H {CF3 CCH -I6F3 -H - OCH3 CCl =nepmgyl H
- OCH2CH3BU¥ED - CF3|-H - OCF3-ECK - CF3 -{H -t er taipuipsl CCL
-CF3 -H BwWo-pvopyl CCM -QGrHZ -d -H|CCN -CHF2H Br -H
COD = CHFEVJF - H CCP - CHFZ @3 - H COQ - CHFZ o RghglH
- CHRgOCB ™ “UE VeV P Liso-butyl
BVL -CHj3 -sec-butyl
BVM -CHj; -cyclohexyl
BVN -CH; -tert-butoxy
BVO -CHj3 -ISO-Propoxy
BVP -CHj; -CF;
BVQ -CH; -CH,CF;
BVR -CHj3 -OCF;
BVS -CHj3 -Cl
BVT -CHj3 -Br
BVU -CHj3 -1
BVV -CHj -n-butyl
BVW -CHj3 -n-propyl
BVX -CF; -H
BVY -CF; -tert-butyl
BVZ -CF3 -iso-butyl
BWA -CF; -sec-butyl
BWB -CF3 -cyclohexyl
BWC -CF3 -tert-butoxy
BWD -CF; -iSO-Propoxy
BWE -CF; -CF;
BWF -CF; -CH,CF;
BWG -CF; -OCF;
BWH -CF; -Cl
BWI -CF; -Br
BWJ -CF;3 -1
BWK -CF; -n-butyl
BWL -CF3 -n-propyl
BWM -CHF, -tert-butyl
BWN -CHF, -H
BWO -CHF, -iso-butyl
BWP -CHF, -sec-butyl
BWQ -CHF, -cyclohexyl
BWR -CHF, -tert-butoxy
BWS -CHF, -ISO-Propoxy
BWT -CHF, -CF;
BWU -CHF, -CH,CF3
BWV -CHF, -OCF;
BWW -CHF, -Cl
BWX -CHF, -Br
BWY -CHF, -1
BWZ -CHF, -n-butyl
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CCT -CHF2 -OCF3 -H ecu -CHF2 -tert-butyl -H CCV - CHF2
-/ so-propyl -H CCW-CHF2 -CH3 -CH3 CCX -CHF2 -H -H CCY
wo aEA099BY - C| CCZ -CHF2 -H -Br CDA -CHF2 - H - FPCDBS2004/023912
-CHF2 -H -CH3 CDC -CHF2 -H - CFSCDD CHF2 -H - (IIHSCDE

- 2 H "Y"I_l")f"l_l’) f'\:DI: f"l_lF") ﬂ"l:’) e, QLIFZ ][
~telt-butBRACDH - QHE2 - H - mﬁr opyl " ohL . o Zrpropyl op3
OH -Br -BXBDK - -F -1 cPH oH ~GRl-H coM - cH - cEa
- H |CDN - BXCOCH3 -|H CDO - OHOHOCH2CH3 {H CDP_~teptbu3tr3
-H |CDQ - XDt ert-butyl -H G@DH - OH -i s0- pr opytise-butgDS
-OH -CH3 BRHES CDT [ OH -H -HOEDU -OH - H - O Cl¥c-bdyl - H
-Br_CL)VV-B,MF-H-i- CDX - OH - Chs CDY-(J—I-thYCghéxyl
BXG -OH -tert-butoxy
BXH -OH -ISO-Propoxy
BXI -OH -CF;
BXJ -OH -CH,CF;
BXK -OH ~-OCF;
BXL -OH -Cl
BXM -OH -Br
BXN -OH -1
BXO -OH -n-butyl
BXP -OH -n-propyl
BXQ -NO, -H
BXR -NO, -tert-butyl
BXS -NO; -iso-butyl
BXT -NO, -sec-butyl
BXU -NO, -cyclohexyl
BXV -NO, -tert-butoxy
BXW -NO, -ISO-Propoxy
BXX -NO, -CF;
BXY -NO, -CH,CF3
BXZ -NO, -OCF;
BYA -NO, -Cl
BYB -NO, -Br
BYC -NO, -1
BYD -NO, -n-butyl
BYE -NO, -n-propyl
BYF -CN -H
BYG -CN -tert-butyl
BYH -CN -iso-butyl
BYI -CN -sec-butyl
BYJ -CN -cyclohexyl
BYK -CN -tert-butoxy
BYL -CN -1SO-Propoxy
BYM -CN -CF;
BYN -CN -CH,CF;
BYO -CN -OCF3
BYP -CN -Cl
BYQ -CN -Br
BYR -CN -1
BYS -CN -n-butyl
BYT -CN -n-propyl
BYU -Br -H
BYV -Br -tert-butyl
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Cbz
CEC -OH -H -tert-
WO B0sHO6ICEF - NO2

but yl
- Br

-OH-H-0OCH3 CEA -OH -H -OCH2CH3 CEB -OH -H - OCF3
CED -OH -H -wo- propyl
-H CEG -NQ2 -F -H CEH - NQ2CTF/C5i8104/623912

CEE - NO2

CEl -NO2 -CF3 HCEJ-N@ (IIHS -H CEK - NO2 (IIH2CH3
H_CEl \
- \I/\:)prmv EO CHI—CEl N :
‘H-C CB¥XN® -H-Br CESBIND -H - CET - M86-DUYL o
CEU - NO?BY - CF3 CEV - N -Bg - oCH3 CEW - Nop-cy¢lohexyl
- OCH2CH3BOEZK - NO2| - H - OCF3-BIEY - N2 -|H -t er-terbbutpky CEZ
-NO2 - H Biz30- pxopvl CFA - Cr Br -H CHB - CN-is&lpregdxGFC
- -F -BA8D - -CH3 -H GiE -CN -CH3 -H CFF-cieN
il V7o -Br -CH,CF;
BZD -Br -OCF;
BZE -Br -Cl
BZF -Br -Br
BZG -Br -1
BZH -Br -n-butyl
BZI -Br -n-propyl
BZJ -1 -tert-butyl
BZK -1 -H
BZL -1 -iso-butyl
BZM -1 -sec-butyl
BZN -1 -cyclohexyl
BZO -1 -tert-butoxy
BZP -1 -1LSO-Propoxy
BZQ -1 -CF;
BZR -1 -CH,CF;
BZS -1 -OCF;
BZT -1 -Cl
BZU -1 -Br
BZV -1 -1
BZW -1 -n-butyl
BZX -] -n-propyl
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CFG -CN -OCH2CH3 -H CFH -CN -OCF3 -H CFl -CN

-tert-butyl -HCFJ -CN - -propyl -HCFK -CN -CH3 -CH3
WEERW05/0@M87H -H CFM -CN -H -d CFN -CN -H - Br QrQr/uEio4/623912

-F CFP -CN -H -CH3 CFQ -CN -H -CF3 CFR -CN -H - OCH3

CFS -CN -H -OCH2CH3 CFT -CN -H -OCF3 CFU -CN -H

-tert-butyl CFV -CN -H - wo-Tabbepi#d CFW-Br -Br -H CFX

-Br - -HCFY -Br -F-HCFZ -Br -CH3 -H CGA -Br -CF3

-HC& -Br -OCH3 -H CGC -Br - CH3 -H CGD -Br -0OCF3
-H CCE -Br -tert-butyl -H ~Br -wo-propyl -H CGG
-Br -CH3 -CH3 CGH -Br -H -H nNBr -H-A C& -Br -H
-BrC&X -Br -H-F CA -Br R{H - CGM -Br -H -CF3
Cl
N

and pharmaceutically acceptable salts thereof, where:

Compound Ry Rg Ro
BZY -Cl -Cl -H
BZZ -Cl -Br -H
CAA -Cl -F -H
CAB -Cl -CH3 -H
CAC -Cl -CF; -H
CAD -Cl -OCHj3 -H
CAE -Cl -OCH,CHj; -H
CAF -Cl -OCF; -H
CAG -Cl ~tert-butyl -H
CAH -Cl -iso-propyl -H
CAI -Cl -CHj; -CHj
CAJ -Cl -H -H
CAK -Cl -H -CH;3
CAL -Cl -H -CF;
CAM -Cl -H -OCH3
CAN -Cl -H -OCH,CHj;
CAO -Cl -H -OCF3
CAP -Cl -H -tert-butyl
CAQ -Cl -H -iso-propyl
CAR -Cl -H -OCF3
CAS -Cl -H -tert-butyl
CAT -Cl -H -iso-propyl
CAU -CH3 -Cl -H
CAV -CHj; -Br -H
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CeN -Br -H-0OCH3 CGO -Br -H -OCH2CH3 CGP -Br -H - OCF3
CE& -Br -H-tert-butyl CGR -Br -H -iso-propyl CGS -1
WO a050899€GT -1 -Br -H CAUJ -1 -F -H CGV -1 - CH3PCHUSIBM/023912
-l -CF3 -HCGX -1 -OCH3 -H CGY _J -OCH2CH3 -H C&Z - |
- (BFR—HECHA—+—tert—buty—HCHB—=t+—tsorpropyt+H
e I CAN: i oty L [i o n g o oy
B CHEAX HlF cHEfHy .u Jos o) oy lors ot -
-H - OCHAYCHK -]l -H -@&PcH3 |cHL -+FCFH - ocF3 cHM -H - H
-tlert-018%1 CHN -1 -CHsi so-pgropyl-DéiHe 11 R (1b) -Hnd
phiar mva¢cgA | cal|l y acaegj abl e [sal tGCHh€HgoOf , | wher e:-H
CofpougRER I H8 R CH&; O - -H _OCF; H
CBC -CH; -tert-butyl -H
CBD -CH3 -iso-propyl -H
CBE -CHj3 -CH3 -CH;
CBF -CH; -H -H
CBG -CHj; -H -Cl
CBH -CH; -H -Br
CBI -CHj; -H -F
CBJ -CH; -H -CH;
CBK -CH; -H -CF3
CBL -CHj; -H -OCHj3
CBM -CH; -H -OCH,CHj3;
CBN -CH; -H -OCF;
CBO -CHj3 -H -tert-butyl
CBP -CH; -H -iso-propyl
CBQ -CF3 -Cl -H
CBR -CF3 -Br -H
CBS -CF3 -F -H
CBT -CF; -CH; -H
CBU -CF3 -CF;3 -H
CBV -CF; -OCHj3 -H
CBW -CF; -OCH,CHj3 -H
CBX -CF; -OCF; -H
CBY -CF; -tert-butyl -H
CBZ -CF3 -iso-propyl -H
CCA -CF3 -CH; -CH;
CCB -CF; -H- -H
CCC -CF3 -H -Cl
CCD -CF3 -H -Br
CCE -CF; -H -F
CCF -CF; -H -CH;
CCG -CF3 -H -CF;
CCH -CF; -H -OCH3
CCI -CF; -H -OCH,CHj3
CcCJ -CF3 -H -OCF;
CCK -CF; -H -tert-butyl
CCL -CF; -H ~iso-propyl
CCM -CHF, -Cl -H
CCN -CHF, -Br -H
CCO -CHF, -F -H
CCP -CHE, -CHj -H
CCQ -CHF, -CF3 -H
CCR -CHF, -OCHj3 -H

- 87 -




CHP -d -Br -HCHQ - -F-HCHR -O -CH3 -H CHS -d
-CF3 -HCHT -d -OCH 3 -HCHU -d -0OCH2CH3 -H CHV -d
WO Q05809987 CHW - Cl -tert-butyl -H CHX -C - wo- ppOpYE20044023912

CHy -d -CH3 -CH3 CHZ -d -H-HCOA-Od -H-CH3 CB

- O—H=EB—Ce—a—H-—cH3 bR -0~ H—c2EH83--E

Ol -1 CEPes fr —CHE S [ pBEHSHs ol

~zs0-pre®¥l cm-a GHEocE 3/l =@CFsy - tert- hut

Cly -ACCH -/so-progMFCI K - CH3 ~tey-butylCli |- CH3 -

- - @EBV-F -H CI NCHF3 - CH3 - Hisglipop@H3 {CF3 - HHECI P

-CH3 - @y - H 1 Q - @8F; OCH2[CH3 - HCBI;R - CHB - OCFTHH

Cp -CTcxtertipbutylcgl O T | CH3 -1 go- pvopyl -H G

- CH3—GRB~CH3Crv &, - H H Tl
CCZ -CHF, -H -Br
CDA -CHF, -H -F
CDB -CHF, -H -CHj
CDC -CHF, -H -CF3
CDD -CHF, -H -OCH;
CDE -CHF, -H -OCH,CHj3
CDF -CHF, -H -OCF;
CDG -CHF, -H -tert-butyl
CDH -CHF, -H -iso-propyl
CDI -OH -Cl -H
CDJ -OH -Br -H
CDK -OH -F -H
CDL -OH -CHj -H
CDM -OH -CF; -H
CDN -OH -OCH3 -H
CDO -OH -OCH,CHj3 -H
CDP -OH -OCF; -H
CDQ -OH -tert-butyl -H
CDR -OH -iso-propyl -H
CDS -OH -CHj -CH3;
CDT -OH -H -H
CDU -OH -H -Cl
CDV -OH -H -Br
CDW -OH -H -F
CDX -OH -H -CHj
CDY -OH -H -CF;
CDZ -OH -H -OCHj3
CEA -OH -H -OCH,CHj3
CEB -OH -H -OCF;
CEC -OH -H -tert-butyl
CED -OH -H -iso-propyl
CEE -NO, -Cl -H
CEF -NO, -Br -H
CEG -NO, -F -H
CEH -NO, -CHj -H
CEI -NO, -CF3 -H
CEJ -NO, -OCH3 -H
CEK -NO, -OCH,CHj5 -H
CEL -NO, -OCF; -H
CEM -NO, -tert-butyl -H
CEN -NO, -iso-propyl -H
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W-CH3 -H-d AX-CH3 -H-Br 1Y -CH3 -H-F CZz

-CH3 -H-CH3 CJA -CH3 -H-CF3 CGJB -CH3 -H -OCH3 CJC

WO a3/004987 OCH2CH3 CJID - CH3 -H - OCF3 CIE - CH3 - PCT/US2004/023912
-tert hutyl CIF -CH3 H - Wo- pr opyl CJG CF3 -d -H CAH

—Br—H-3 €3 H-S33 -"f% EH3—IH-EHK—CF3
-CFE H L -CE3 - OCH32. H CIM -CE3 I_I‘:W‘I_I’)r‘l_l’; H Gy
~CE3 -EEB H 1o -cP®2tertibutyl By cip dcp3 -idbop
opyl -HCEOO -CF3 - 03 dIR -CF3H H -H €IS - CE8l-H
-C| CQJTCERF3 -H -Br -NB@)jJ -CF3| -H -F-BJV -CF3 -H - CB8
QW - CRGESH -CF3 CIXNOGF3 -H -OCH3 -BgJY -CF3 -H  -F
- _,HZCl-@E@]Z - CF3 -HNGZLI-S G -CR3- H -telt - but ydagLKB
- OFS =TRSO PTOPY o, -H -CF;

CEV -NO, -H -OCHjs
CEW -NO, -H -OCH,CHj3
CEX -NO, -H -OCF;
CEY -NO, -H -tert-butyl
CEZ -NO, -H -iso-propyl
CFA -CN -Br -H
CFB -CN -Cl -H
CFC -CN -F -H
CFD -CN -CHj3 -H
CFE -CN -CF3 -H
CFF -CN -OCH;3; -H
CFG -CN -OCH,;CHj; -H
CFH -CN -OCF3 -H
CF1 -CN -tert-butyl -H
CE] -CN -iso-propyl -H
CFK -CN -CH3 ~-CHj3
CFL -CN -H -H
CFM -CN -H -Cl
CEN -CN -H -Br
CFO -CN -H -F
CFP -CN -H -CH3
CFQ -CN -H -CF;3
CFR -CN -H -OCHj
CFS -CN -H -OCH,CHj3
CFT -CN -H -OCF;
CFU -CN -H -tert-butyl
CFV -CN -H -iso-propyl
CFW ' -Br -Br -H
CEX -Br -Cl -H
CFY -Br -F -H
CFZ -Br -CH3 -H
CGA -Br -CF3 -H
CGB -Br -OCHj3 -H
CGC -Br -OCH,CHj; -H
CGD -Br -OCF; -H
CGE -Br -tert-butyl -H
CGF -Br ~iso-propyl -H
CGG -Br -CH3 -CH;
CGH -Br -H -H
CGI -Br -H -Cl
CGJ -Br -H -Br
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CKC -CHF2 -C -H CKD -CHF2 -Br -H CKE -CHF2 -F -H CKF
-CHF2 -CH3 -H CKG -CHF2 -CF3 -H CKH - CHF2 - OCH3 - HCKI

WO aHEA099QCH2CH3 - H CKJ - CHF2 - OCF3 - H CKK - CHF2CT/US2004/023912
-tert-butyl -H CKL -CHF2 -w propyl -H CKM -CHF2 - CH3

- CH3—CKN-——CHF2 —H——H-CKO—CHF2—H—&—CKP—+CHF2—H—Br
KO -C9K. - F ckr B¥Eo oW o cH3 RS S cHED o H - CE3
OKI -CH¥QL-H - ooz clly - ool - H - odfpaz okv - cHiEs H
-OCF3 CGKGM-CHFR - H -thart - bxxtyl CKOH-CHF2 1 H -CF3
-i 5o-papyl CKY -OH -Bid -H GKZ -OH-HBr -H CLA - @BCHE
-H CLBcedgd - -H Cly - OH -[CF3 - H-.GLD - OH{ - OCidHJd'H;
CLE ~OREGPCHZCRS ~H Gy - OF F OO - OLG - OCF,
-t,L-%ér - bLI'I-_kB‘Il-WU-pIOpy| -_ﬁ Crt -J-I-_e_b-us[ﬂb
CGR -Br -H -iso-propyl
CGS -1 -Cl -H
CGT -1 -Br -H
CGU -1 -F -H
CGV -1 -CH3 -H
CGW -1 -CF; -H
CGX -1 -OCH3 -H
CGY -1 -OCH,CHj3 -H
CGZ -1 -OCF; -H
CHA -1 -tert-butyl -H
CHB -1 -iso-propyl -H
CHC -1 -CHj3 ~CHj
CHD -1 -H -H
CHE -1 -H -Cl
CHF -1 -H -Br
CHG -1 -H -F
CHH -1 -H ~CHj
CHI -1 -H -CF3
CHJ -1 -H -OCH3
CHK -1 -H -OCH,CHj3
CHL -1 -H -OCF;
CHM -1 -H -tert-butyl
CHN -1 -H -iso-propyl
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cU-H-H-HCLK -OH -H-d CL -OH-H-Br CLM-CH -H
-FCN-OH-H-CH3 CLO-OH -H -CF3 CLP -OH -H - 0CH3
WEL@5/0@987 H - OCH2CH3 CLR -OH -H - OCF3 CLS - OH P¢1/US2004/023912
-tert-butyl CLT -OH -H -iso-ptopyl CLU -NO2 -d -H CLV
-NO2 -Br -HCLW-N®2 -F -H CLX -NO2 -CH3 -H CLY - N2
-CF3 -H CLZ -NO2 -OCH3 -H ThBle-1NO2 - OCH2CH3 -H CMVB

-NO2 -OCF3 -H CMC -NQ2 -tert-butyl -H CVMD - N2

-wo- propyl -HCME -NO2 -CH3 - CVF -N&2 -H-H CMG
-NO2 -H-d CWH -NX2 -H -Brf[CWy-NQ2 -H -F CMJ -NO2 -H
-CH3 COW -NO*2 -H -CF3 CM - nyH -OCH3 CW -NO2 -H
-OCH2CH3 CWN -NO2 -H - OCR -NO2 -H -tert-butyl CW
-NO2 -H -zso- propyl Br

N

O’I\NH
Néks

R& R,

(Ib)

and pharmaceutically acceptable salts thereof, where:

Compound R; Rs Ry
CHO -Cl -Cl -H
CHP -Cl -Br -H
CHQ -C1 -F -H
CHR -Cl -CH3 -H
CHS -Cl -CF; -H
CHT -Cl -OCH3 -H
CHU -Cl -OCH,CHj3 -H
CHV -Cl -OCF3 -H
CHW -Cl -tert-butyl -H
CHX -Cl -iso-propyl -H
CHY -Cl -CH3 -CH;3
CHZ -Cl -H -H
CIA -Cl -H -CH;3
CIB -Cl -H -CF3
CIC -Cl -H -OCH3
CID -Cl -H -OCH,CHj3
CIE -Cl -H -OCF3
CIF -Cl -H -tert-butyl
CIG -Cl -H -iso-propyl
CIH -Cl -H -OCF3

Cll -Cl -H -tert-butyl
ClJ -Cl -H -iso-propyl
CIK -CH3 -Cl -H
CIL -CH; -Br -H
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CMQ -CN -Br -HCWR -CN -C -HCM5 -CN -F -H CMIr -CN

-CH3 -HCWJ -CN -CF3 -H CW -CN -OCH3 -H CMW - CN
WO OO5AEY87 - H CMX - CN - OCF3 -H CW -CN -t ert - bupgt/usido4/023912
CMZ -CN -/so-propyl -HCNA -CN -CH3 -CH3 CNB -CN -H -H
CN

CN—-H-CO+—CND—CN—H—Br—ENE—EN—H——ENF——EN—H
-Q 0.0\ Yo NIN Tlle =c H -CNI-H - OCEB CN CN-H "~
- OCH2CHEINEND - IoN - HCIBeE3 oK - ON-CHs- tert dbut yl -EN
-ON -HCHb-propyl CHsBr -Br -H 6NRs-Br -d -H CHO
-Br -FEl CNP -Br -@H;-H CNQ -Br-O@H:3 -H CNR - Br-H
-QCH8 - ENS -Br - Qg3H3 - H ONIOEB,CHOCH3 | - H CNUEE Br
-tETU-RERyT - H ONV -, -7S- Bropyl _odF, H
CIS -CHj -tert-butyl -H
CIT -CHj -iso-propyl -H
CIU -CH; -CH; -CH3
CIV -CHj -H -H
CIW -CH; -H -Cl
CIX -CH; -H -Br
CIY -CH3 -H -F
CIZ -CHj -H -CHj3
CJA -CH; -H -CFs3
CJB -CHj -H -OCHj3
CIC -CH3 -H -OCH,CHj3
CID -CH; -H -OCF;
CIJE -CHj3 -H -tert-butyl
CJF -CH; -H -iso-propyl
CIG -CF; -Cl -H
CJH -CF; -Br -H
CJI -CF; -F -H
Cl] -CF; -CH3 -H
CIK -CF3 -CF; -H
CIL -CF; -OCH3 -H
CIM -CF; -OCH,CHj3 -H
CIN -CF; -OCF; -H
CJO -CF; -tert-butyl -H
CJP -CF3 -iso-propyl -H
CIQ -CF; -CHj3 -CH;
CIR -CF; -H -H
CIS -CF; -H -Cl
CJT -CF; -H -Br
CJU -CF; -H -F
CJV -CF; -H -CHj3
CIW -CF; -H -CFs3
CJX -CF; -H -OCH;
CJY -CF; -H -OCH,CHj3
CJZ -CF;3 -H -OCF;
CKA -CF; -H -tert-butyl
CKB -CF3 -H -iso-propyl
CKC -CHE, -Cl -H
CKD -CHF, -Br -H
CKE -CHF; -F -H
CKF -CHF, -CH; -H
CKG -CHF, -CF3 -H
CKH -CHF, -OCH3 -H

-92 -



CNW-Br -CH3 -CH3 CNX -Br -H-HCNY -Br -H-O CNZ -Br
-H-BrCOA -Br -H-F COB -Br -H-CH3 COC -Br -H -CF3

w@as/08987 H - OCH3 CCE -Br -H - OCH2CH3 COF - Br PEI/USX0B8023912
COG -Br -H -tert-butyl COH -Br -H -iso-pnmpyl CO -1

_CI H-CcAJ | By COK 1 N aa | 1 fa NN W a'a V|

-y
e LRE oo o BRI 1 oo S9CH s [y oot )
-CbF3-¢E££Q-4 ~teftt Ryt yl |-H co®CHs - ' sp-propyH - H
CdS -1 CKI3 -QH3 CeTHE, -H {H CowrebutyH -Cl cov ~-H - H
-Br COOKL -H|F COLHE, -H {CH3-&E&Yyregyl-H {CF3 CCH - |
- H - OCHRNEPA -[I - H.cgBb2CH3 [ CPB - LCHH - OCF3 CPC -OH;- H
- HETT - Ryl -CHF, H H
CKO -CHF, -H -Cl
CKP -CHF, -H -Br
CKQ -CHF, -H -F
CKR -CHF, -H -CHj3
CKS -CHF, -H -CFs
CKT -CHF, -H -OCHj3
CKU -CHF, -H -OCH,CHj3
CKV -CHF, -H -OCF3
CKW -CHF, -H -tert-butyl
CKX -CHF, -H -iso-propyl
CKY -OH -Cl -H
CKZ -OH -Br -H
CLA -OH -F -H
CLB -OH -CHj3 -H
CLC -OH -CF; -H
CLD -OH -OCHj3 -H
CLE -OH -OCH,CHj3; -H
CLF -OH -OCF3 -H
CLG -OH -tert-butyl -H
CLH -OH -iso-propyl -H
CLI -OH -CHj3 -CHj3
CLJ -OH -H -H
CLK -OH -H -Cl
CLL -OH -H -Br
CLM -OH -H -F
CLN -OH -H -CHj3
CLO -OH -H -CF3
CLP -OH -H -OCHj3
CLQ -OH -H -OCH,CHj3
CLR -OH -H -OCF3
CLS -OH -H -tert-butyl
CLT -OH -H -iso-propyl
CLU -NO, -Cl -H
CLV -NO, -Br -H
CLW -NO, -F -H
CLX -NO, -CHj -H
CLY -NO, -CF3 -H
CLZ -NO, -OCH3 -H
CMA -NO, -OCH,CHj3 -H
CMB -NO, -OCFs -H
CMC -NO, -tert-butyl -H
CMD -NO, -iso-propyl -H
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CPD -1

-H -iso-pnmpyl Table 12 R (Ic) and

phar maceutically acceptable salts thereof,

wher e:

w@eowows’ R i R8 R CPE -Cl - -H CPF -d - Br PE&H/CRI804/023912
-d -F - HCPH-Cl -CH3 -H CPI -dC CF3 -HCPJ -C
CPK OoCHR2CH3—HH-CPE— —OocF3=H-CPM=€
- i- lfq]IY[]'fl - (‘IQI\IU:E\IPZ S O-1propy v cPo—d Chi3>3
H%.-a Ju.-cnpBer-cl-n.-cel cps

-c -HCM@HS OPT - ONOH - oolpHs oft - - - QoE3CEpyY

-C -HCMHrt-butyl @®-C -H -zs-pHopyl CPX -d -BH

-OCF3 @M1-C FH -texo;butyl] CPZ -QH -H -z50- pr opH

A -Chigyg O - H CB.NGIB - Bl - HOQC.HCH3 - F|- H CQgyg,CH3

- OB onelsE - I8 - Cigo, 1 O - CH8 —fCrs - H CF;
CML -NO, -H -OCH;
CMM -NO, -H -OCH,CHj;
CMN -NO, -H -OCF;
CMO -NO, -H -tert-butyl
CMP -NO, -H -iso-propyl
CMQ -CN -Br -H
CMR -CN -Cl -H
CMS -CN -F -H
CMT -CN -CHj -H
CMU -CN -CF; -H
CMV -CN -OCH3 -H
CMW -CN -OCH,CHj3 -H
CMX -CN -OCF; -H
CMY -CN -tert-butyl -H
CMZ -CN -iso-propyl -H
CNA -CN -CHj3 ~-CHj
CNB -CN -H -H
CNC -CN -H -Cl
CND -CN -H -Br
CNE -CN -H -F
CNF -CN -H -CH;
CNG -CN -H -CF3
CNH -CN -H -OCHj
CNI -CN -H -OCH,CHj3
CNJ -CN -H -OCF;
CNK -CN -H -tert-butyl
CNL -CN -H -iso-propyl
CNM -Br -Br -H
CNN -Br -Cl -H
CNO -Br -F -H
CNP -Br -CHj3 -H
CNQ -Br -CF3 -H
CNR -Br -OCHj3; -H
CNS -Br -OCH,CHj3 -H
CNT -Br -OCF3 -H
CNU -Br ~tert-butyl -H
CNV -Br -iso-propyl -H
CNW -Br -CH3 —CH3
CNX -Br -H -H
CNY -Br -H -Cl
CNZ -Br -H -Br
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CQG -CH3 -OCH2CH3 -H CQH -CH3 -OCF3 -H CQ -CH3
-tert-butyl -HCQ -CH3 -iso-propyl -H CX -CH3 -CH3

W0 a3/0QR7 -CH3 -H -H CQM -CH3 -H -d CQN - CH3 P&I/uRB004/023912
CQOCI—BHFCQDCI—BHCI—BCQQCI—BHCFBCQ?

H g;l—e I—I G II_CI_I.?ﬁ COT- CI_I" H  orE2
QJ SCOAY |t rf-hlﬁgﬂ CQL|-CH3 -FH.YLQn n.:nmll mA/

-OF3_-@OBH ox - cF3Brpr -Hlcoy - -F -Hlow -

-CH3 -I€@RA - GF3 - CFBr-H CRB - CF3 -BCH3 - H|CRC - @B

- CH2CIEOPH CRD - CF3-BrOCF3 -|H CRE -HF3 -terft - but®@CHz;H

CRF - Ci¢pET so-propyl.prH CRG|- CF3 - G483 - CH3 |CRHOEH . HH

-HCRTCoES - OOl - CR3 - A -Br _GRRK-CF3 - H —HET

-G GES -Br -H -tert-butyl
COH -Br -H ~iso-propyl
COI -1 -Cl -H
COJ -1 -Br -H
COK -1 -F -H
COL -1 -CHj3 -H
COM -1 -CF3 -H
CON -1 -OCHj3 -H
COO -1 -OCH,CHj -H
COoP -1 -OCF3 -H
COQ -1 -tert-butyl -H
COR -J -iso-propyl -H
COS -1 -CHj -CH;
COT -1 -H -H
COU -1 - -H -Cl
COoV -1 -H -Br
COW -1 -H -F
COX -1 -H -CHj3
Coy -1 -H -CF;
CcCOoZ -1 -H -OCHj3
CPA -1 -H -OCH,CHj3
CPB -1 -H -OCF;
CpPC -1 -H -tert-butyl
CPD -1 -H ~iso-propyl
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CRM-CF3 -H-CF3 CRN -CF3 -H -OCH3 CRO -CF3 -H
-OCH2CH3 CRP -CF3 -H -OCF3 CRQ -CF3 -H -tert-butyl CRR
WO a163/009987 | so- pwpyl CRS -CHF2 -Cd -H CRT - CHF2P€'BUS2081/023912

CRU-CHF2 -F -HCRV -CHF2 -CH3 -H CRW-CHF2 -CF3 -H
CRX -CHF2 -OCH3 -HCRY -CHF2 -OCH2CH3 -H CRZ - CHF2
-OCF3 -H CSA -CHF2 -tert-biltaple ¥2H CSB - CHF2
-iso-ptopyl -HCSC -CHF2 -CH3 -CH3 CSD -CHF2 -H -H CSE
-CHF2 -H-d CSF -CHF2 -H -Br \CSG -CHF2 -H -F CsH
-CHF2 -H -CH3 CSI -CHF2 -H CSJ -CHF2 -H -COCH3 CsK
-CHF2 -H - OCH2CH3 CSL - CHF2 I-I—I/NOCFB CSM - CHF2 -H
-tert-butyl CSN -CHF2 - HR41 soypnpyl CSO -OH -d -H CSP
-OH-Br -HCSQ -OH -F -H CSR -CH3 -H

and pharmaceutically acceptable salts thereof, where:

Compound R, Rg Ro
CPE -ClI -Cl -H
CPF -Cl -Br -H
CPG -Cl -F -H
CPH -Cl -CH; -H
CPI -Cl -CF3 -H
CPJ -Cl1 -OCH; -H
CPK -Cl -OCH,CH; -H
CPL -Cl -OCF; -H
CPM -Cl1 -tert-butyl -H
CPN -Cl -iso-propyl -H
CPO -Cl -CH; -CHj3
CPP -Cl -H -H
CPQ -C1 -H -CHs
CPR -Cl -H ~CF3
CPS -Cl -H -OCHj3
CPT -Cl -H -OCH,;CHj3
CPU -Cl -H -OCF;
CPV -Cl -H ~tert-butyl
CPW -Cl -H -iso-propyl
CPX -Cl -H -OCF3
CPY -Cl -H -tert-butyl
CPZ -Cl -H -iso-propyl
CQA -CH3 -Cl -H
CQB -CHj3 -Br -H
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CSS -OH -CF3 -H CST -OH -OCH3 -H CSU -COH - OCH2CH3 - H

CSV -OH -OCF3 -H CSW-0H -tert-butyl -H CSX - CH

wo 25000pY|l -H CSY -OH -CH3 -CH3 CSZ - CH - H - HPCI/BS200H023912
-H - Cl CTB ()—| H-Br CTC-OH-H-F CID -CH -H -CH3

b0t ots LrrChay r'H or By CF)—OH—
“wh-pnr &P Tkl - Nep CHs - 1 noEHsEr HlotmonER L F
“H CINC@Ep -3 -H-EHp - Nop| - cF3 GHscTP - Np - ocHR - H
CTQ -NGQQFOCHQCHB HCB$R -NOR - OCFR3CHK CTS|- N2 -H
-tert-@@l -H CTT -883 -i sofpr oUH,CHETU { NO2 - GH3
- COOHNDZ | H -H_EGHV-NO2[-H - @GCEJX -ND2 -H -Br
CTF=NCgqrH - F -CH; ters-butyl H
CQJ -CH; -iso-propyl -H
CQK -CHj3 -CH3 -CHj
CQL -CHj -H -H
CQM -CH; -H -Cl
CQN -CHj; -H -Br
CQO -CH; -H -F
CcQP -CHj; -H -CH;
CQQ -CH; -H -CF;
CQR -CHj; -H -OCH3
CQS -CH; -H -OCH,CHj3
CQT -CH; -H -OCF;
CQU -CH3 -H -tert-butyl
CQV -CHj -H -iso-propyl
CQW -CF3 -Cl -H
CQX -CF; -Br -H
CQY -CF; -F -H
CQZ -CF; -CHj3 -H
CRA -CF; -CF3 -H
CRB -CF3 -OCHj3; -H
CRC -CF; -OCH,CHj; -H
CRD -CF3 -OCF; -H
CRE -CF3 -tert-butyl -H
CRF -CF; -iso-propyl -H
CRG -CF3 -CH; -CH;
CRH -CF; -H -H
CRI -CF; -H -Cl
CRJ -CF; -H -Br
CRK -CF; -H -F
CRL -CF; -H -CH;
CRM -CF; -H -CF3
CRN -CF; -H -OCHj3
CRO -CF3 -H -OCH,CHj3;
CRP -CF; -H -OCF;
CRQ -CF3 -H -tert-butyl
CRR -CF; -H -iso-propyl
CRS -CHF, -Cl -H
CRT -CHF, -Br -H
CRU -CHF, -F -H
CRV -CHF, -CH3 -H
CRW -CHF, -CF3 -H
CRX -CHF, -OCHj -H
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WO t@sedost vyl

CTZ -NO2 -H-CH3 CUA -NO2 -H -CF3 CUB -NO2 -H -0OCH3
cue -NO2 -H -OCH2CH3 CUD -NO2 -H -OCF3 CUE -NO2 -H

CUF -NO2 -H -/so-propyl

CUG - CN - BrT/UuboCis23912

-CN-d -HCU -CN-F-HCUJ -CN -CH3 -H CUK -CN -CF3
CcCLl &\ | o I CL ! N YOI
- T(':Jullf_lc- ‘; -te ?_JQIIU!ITCEﬂZ H CcUb N g‘_’ 3nron\1! G“H"m\o
SN -CERZ 3 R -@HEH -1 s - —alour - cH - H
-Bf CUCSAN -H -F GSHFCN - H) - CHgerebwiyl CN | H - CF3HCUX
-CN -HGCGSEH3 G - CNCHF - OCHR CH3isG\ifopyIN - H - OCCF3HCVA
-ON -Hegert-butyl ©f#F; CN - H -1 socpi;opyl CVC - BCH;Br
- (.,VL)Cszﬁ -UT-H C_\@HFPY -F-H CVEg-Br - -H -H
CSE -CHF, -H -Cl
CSF -CHF, -H -Br
CSG -CHF, -H -F
CSH -CHF, -H -CH3
CSI -CHF, -H ~-CF3
CSJ -CHF, -H -OCHj3;
CSK -CHF, -H -OCH,CHj;
CSL -CHF, -H -OCF3
CSM -CHF, -H -tert-butyl
CSN -CHF, -H -iso-propyl
CSO -OH -Cl -H
CSP -OH -Br -H
CSQ -OH -F -H
CSR -OH -CHj3 -H
CSS -OH -CF3 -H
CST -OH -OCH; -H
CSU -OH -OCH,CHj; -H
CSV -OH -OCF; -H
CSW -OH -tert-butyl -H
CSX -OH -iso-propyl -H
CSY -OH -CH3 -CH3
CSZ -OH -H -H
CTA -OH -H -Cl
CTB -OH -H -Br
CTC -OH -H -F
CTD -OH -H -CH3
CTE -OH -H -CF;
CTF -OH -H -OCHj;
CTG -OH -H -OCH,CHj3;
CTH -OH -H -OCF3
CTI -OH -H -tert-butyl
CTJ -OH -H -iso-propyl
CTK -NO, -Cl -H
CTL -NO; -Br -H
CTM -NO, -F -H
CTN -NO, -CHj -H
CTO -NO, -CF; -H
CTP -NO, -OCHj3 -H
CTQ -NO; -OCH,CH3; -H
CTR -NO, -OCF; -H
CTS -NO, -tert-butyl -H
CTT -NO, -iso-propyl -H
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CVG -Br -CF3 -HCVH -Br -OCH3 -H CVI -Br -OCH2CH3 -H
V) -Br -OCF3 -H CWK -Br -tert-butyl -H CVL -Br
wo mopnapyt -H CVM -Br -CH3 -CH3 CVN -Br -H -H BVOUS04/023912
-H-d CWP -Br -H-BrCvVQ -Br -H-F CVR -Br -H -CH3 CVS
- B—H-CR3-VF—Br—H—OcH3 - &vU—Be—H CH2-CH3—CY V-
- Br—- &CWF? NAAL - Rr"NJ. -tert-hbuty X - Bt H 13
CiB0-prSYl oy -1 NO:>-pH oz -1 -BH o H o - opH Yy
CWB - | CIOM3 -H OWC ~NO,CF3 -H cWD -H - OCH3| - H CWECL |
- OCH2CH3rx H -1 -NCR3 -H OWG -1 -Htert-butyl -FBOWH
-1 -Ts@gpyopyl| -H CWo,l -CH3 -CH3-BW -1 H-HCK -1I
-H=CO &1 FH-BINeW -T H -F g -CH;
CUA -NO, -H -CF3
CUB -NO, -H -OCHj3
CucC -NO, -H -OCH,CH;
CUD -NO; -H -OCF;
CUE -NO, -H -tert-butyl
CUF -NO, -H -iso-propyl
CUG -CN -Br -H
CUH -CN -Cl -H
CUI -CN -F -H
CuJ -CN -CHj; -H
CUK -CN -CF; -H
CUL -CN -OCHj; -H
CUM -CN -OCH,CH; -H
CUN -CN -OCF3 -H
CUO -CN ~tert-butyl -H
CUP -CN -iso-propyl -H
CUQ -CN -CHj3 -CHj3
CUR -CN -H -H
CUS -CN -H -Cl
CUT -CN -H -Br
CuU -CN -H -F
CuUvV -CN -H -CHj3
CUW -CN -H -CF3
CUX -CN -H -OCH3
CuY -CN -H -OCH,CHj3
CUZ -CN -H -OCF;
CVA -CN -H -tert-butyl
CVB -CN -H -iso-propyl
CVvC -Br -Br -H
CVD -Br -Cl -H
CVE -Br -F -H
CVF -Br -CHj3 -H
CVG -Br -CF3 -H
CVH -Br -OCH3 -H
CVI -Br -OCH,CHj -H
CVJ -Br -OCF; -H
CVK -Br -tert-butyl -H
CVL -Br -iso-propyl -H
CVM -Br -CHj -CH;
CVN -Br -H -H
CVO -Br -H -Cl
CVP -Br -H -Br
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CW -l -H-CH3 WO -1 -H-CF3 CW _J -H -0OCH3 O\ -1
-H -OCH2CH3 CWR -1 -H -OCF3 CWA8 -1 -H -tert-butyl CAI

WO koosi998s0- propyl Tabl e 13 (1d) and phar maceut PCEIS2004/023912
acceptabl e salts thereof, where: Conmpound Rl R8 RO CWJ

VPO N S M ARSI AR DS
“HLxBCWR _ cE3 - H o Jtert-tbhyl . H cxp -G
-i50-preB§l -HCXE -éBr-cH3 jcH3 oxH -d -H - H ckds g
-H-CHLYCRH -Q -H -ad83 CXI {d -H-HOCH3 CKJ - CHOCH3
-OCH2CHBVIEXK -0 -H -BXF3 CXL -d -H -tert{buty)CIXVI;
- -Hevego-prppyl Gy -A -H - OCF3gCXO - -H -OCF;
- LTy CXP - O —ff -wo-plopyl g ~tert-butyl
CvX -Br -H -iso-propyl
CVYy -1 -Cl -H
CVZ -1 -Br -H
CWA -1 -F -H
CWB -1 -CH; -H
CWC -1 -CF; -H
CWD -1 -OCH3 -H
CWE -I -OCH,CHj; -H
CWF -1 -OCF; -H
CWG -1 -tert-butyl -H
CWH -1 -iso-propyl -H
CWl1 -1 -CH;3 -CHj;
CWIJ -1 -H -H
CWK -1 -H -Cl
CWL -1 -H -Br
CWM -1 -H -F
CWN -1 -H -CH;
CWO -1 -H -CF3
CwWP -1 -H -OCHj;
CWQ -1 -H -OCH,CH;
CWR -1 -H -OCF;
CWS -1 -H -tert-butyl
CWT -1 -H -iso-propyl
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CXQ -CH3 -d -HCXR -CH3 -Br -HCXS -CH3 -F -H CXT -CH3
-CH3 -HCXU -CH3 -CF3 -H CXV -CH3 -OCH3 -H CXW - CH3

WO OO5AEY87 - H CXX - CH3 - OCF3 - H CXY - CH3 -tert -bCit/yb20044023912
CXZ -CH3 -iso-propyl -HCYA -CH3 -CH3 -CH3 CYB -CH3 -H
_ ] -HCYC -CH3 -H-O CYD-CH3 -H-Br CYE -CH3 -H -F
CYF -CH3 -H -CH3 CYG -CH3 TiHbldEB CYH -CH3 -H - OCH3
CYl -CH3 -H -0OCH2CH3 CYJ -CH3 -H -OCF3 CYK -CH3 -H
-tert-butyl CYL -CH3 -H -iso-propyl CYM-CF3 -d -H
CYN -CF3 -Br -H CYO -CF3 -Fff
“CF3 -OF3 -H CYR -CF3 -aogJlH,
CYT -CF3 -OCF3 -H CYU -
-i so-propyl -H CYW-CF3

t-butyl -H CYV -CF3

dd)

and pharmaceutically acceptable salts thereof, where:

Compound Ry Rs Ry
Cwu -Cl -Cl -H
CWV -Cl -Br -H
CWW -Cl -F -H
CwX -Cl ~CHj -H
CWY -Cl -CF3 -H
CwWZ -Cl -OCH; -H
CXA -Cl -OCH,CHj; -H
CXB -Cl -OCF; -H
CXC -Cl -tert-butyl -H
CXD -Cl -iso-propyl -H
CXE -Cl -CHj -CHj;
CXF -Cl -H -H
CXG -Cl -H -CHj
CXH -Cl -H -CF3

CX1 -Cl -H -OCH3
CXJ -Cl -H -OCH,CHj3
CXK -Cl -H -OCF;
CXL -Cl -H -tert-butyl
CXM -Cl -H -iso-propyl
CXN -Cl : -H -OCF3
CXO -Cl -H -tert-butyl
CXP -Cl -H -iso-propyl
CXQ -CHj; -Cl -H
CXR -CHj3 -Br -H
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CYX -CF3 -H -H CYY -CF3 -H -d CYZ -CF3 -H -Br

CZA

-CF3 -H-F CZB -CF3 -H -CH3 CZC -CF3 -H -CF3 CZD -CF3

WO k005001987 CZE - CF3 -H - OCH2CH3 CZF - CF3 - H - OQPGI/CE1604/023912

-CF3 -H -tert-butyl CZH -CF3 -H -iso-propyl CZI -CHF2

- O—H-CZJ - CHF2—Br—H-CZK—CHF2—F—H-CcA—CHF2—CH3

CHLczMCEPE2 - F3 - ECHIN - cHE2 - OcER - HCZO - caE2 -

- OpH2CHBXTH czp - cHESHs OCF3 |- H czeSHaerrD -t ert - higHyl

- H[CZRGXMIF2 - v propGHs-H C4S - CHFEFs CH3 - [cH3 CZFH

-CHF2 -¢XVH CZU - CHFCHzH -d| CZV -0l -H | Br CZWH

AF2 dxwk CZK - CHE@pz H - CHB CACHGER? -H - CF3 CEZ

" e ~ERXOCS| DA ~Bh2 - H - SCHegeROAb - Fhe - Bl

- nonmﬁnr_ = -_Cﬁl3t —poutiyl q@ﬁ_bwz - H

! PCXZ -CH; -iso-propyl -H
CYA -CH; -CHj3 -CHj3
CYB -CHj3 -H -H
CYC -CHj3 -H -Cl
CYD -CH; -H -Br
CYE -CHj3 -H -F
CYF -CH;3 -H -CH3
CYG -CHj3 -H -CF;3
CYH -CHj3 -H -OCHj3
CYI -CH; -H -OCH,CHj3
CYJ -CHj3 -H -OCF3
CYK -CH3 -H -tert-butyl
CYL -CHz -H -iso-propyl
CYM -CF; -Cl -H
CYN -CF3 -Br -H
CYO -CF; -F -H
CYP -CF3 -CHj3 -H
CYQ -CF; -CF3 -H
CYR -CF; -OCHj3 -H
CYS -CF; -OCH,CHj3; -H
CYT -CF; -OCF; -H
CYU -CF; -tert-butyl -H
CYV -CF; -iso-propyl -H
CYW -CF; -CH3 -CHj3
CYX -CF; -H -H
CYY -CF; -H -Cl
CYZ -CF; -H -Br
CZA -CF3 -H -F
CZB -CF; -H -CH3
CZC -CF; -H -CFs
CZD -CF; -H -OCH3
CZE -CF; -H -OCH,CHj3
CZF -CF; -H -OCF3
CZG -CF3 -H -tert-butyl
CZH -CF3 -H -iso-propyl
CZI -CHF, -Cl -H
CZ] -CHF, -Br -H
CZK -CHF, -F -H
CZL -CHF, -CH; -H
CZM -CHF, -CFs3 -H
CZN -CHF, -OCH; -H
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DAE -OH - -HDAF -OH -Br -HDAG-OH -F -H DAH -OH
-CH3 -HDAl -OH -CF3 -H DAJ -OH -OCH3 -H DAK - OH

WO Qo587 - H DAL -OH - OCF3 -H DAM - OH -t ert - bup@tT/us1404/023912
DAN-()—|-/so-propyI -H DAO OH-CH3 -CH3 DAP -OH -H -H

Dn O [ | F\I\D NDAC ol 1l Ll [

NS YRR AT s NS Ao o A RS
- G HAX -loH - HCHpE3 DAY -ﬂ—m3 tertl- butyl “Baz
-QH - HCA®- prdpyl BENFaNCR O -feyribmgyl -Br_ - fHDRC
-NO2 - EZRH DBD - NORCHE3 - H| DBEisdN@®RpyICF3 |- H DBF-HNQO2
- QCH3 -d29BG -[NO2 -0gi#2CH3 {H DBHGCHNO2 - OJF3 - H-CB}
- N -Tcerf - bntyT -HoHR] - NOZ - Wo- pippy | - RDBK - NG&
g _CHF, H -l
CZV -CHF, -H -Br
CZW -CHF, -H -F
CzZX -CHF, -H -CHj3
CZY -CHF, -H -CF;
CZZ -CHF, -H -OCH;
DAA -CHF, -H ~-OCH,CH3
DAB -CHF, -H -OCF;
DAC -CHE, -H -tert-butyl
DAD -CHF, -H -iso-propyl
DAE -OH -Cl -H
DAF -OH -Br -H
DAG -OH -F -H
DAH -OH -CH3 -H
DAI -OH -CF; -H
DAJ -OH -OCH3 -H
DAK -OH -OCH,CHj; -H
DAL -OH -OCF; -H
DAM -OH -tert-butyl -H
DAN -OH -iso-propyl -H
DAO -OH -CH; -CHj3
DAP -OH -H -H
DAQ -OH -H -Cl
DAR -OH -H -Br
DAS -OH -H -F
DAT -OH -H -CHj3
DAU -OH -H -CF3
DAV -OH -H -OCHj3
DAW -OH -H -OCH,CH3
DAX -OH -H -OCF;
DAY -OH -H -tert-butyl
DAZ -OH -H -iso-propyl
DBA -NO, -Cl -H
DBB -NO, -Br -H
DBC -NO, -F -H
DBD -NO, -CH; -H
DBE -NO, -CF3 -H
DBF -NO, -OCH3 -H
DBG -NO, -OCH,CHj; -H
DBH -NO, -OCF; -H
DBI -NO, -tert-butyl -H
DBJ -NO, -iso-propyl -H
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DBL -NO2 -H-HDBM-NOQ2 -H-C DBN -NO2 -H -Br

DBO

N2 -H -F DBP -NC2 -H -CH3 DBQ -NO2 -H - CF3 DBR - NO2

WO k005004987 DBS - NO2 -H - OCH2CH3 DBT - NO2 - H - OCPGI/DE1004/023912

-NO>2 -H -tert-butyl DBV -NO2 -H -wo- propyl DBW - CN - Br
- H BBX—Eh—C&T—H-BBY-~cN—F—H uu_’ €N B—H-DCA
-CN C:%B‘KH DCB_- CN DS €H3 OCHR2CH3 - H
- CNL- e oNQeer i n‘vl -tHpcE -l -H
-730- prBYl - HIDOG -NQ2- CH3 | CH3 DEH -ON - H - H Defl-
-H|{-d DBN -CN|-H -BNGCK -ON -H -FHDCL -CN -H - CBB
DCM - CNbBB - CF3 DCN-NQY - H -|[OCH3 D@ - CN - H - OCH2EH3
- CNppH - OCFs DCQng N -H Ftert-bytyl -CH;
DBQ -NO, -H -CF;
DBR -NO, -H -OCH3
DBS -NO, -H -OCH,CHj3
DBT -NO, -H -OCF3
DBU -NO, -H -tert-butyl
DBV -NO, -H -iso-propyl
DBW -CN -Br -H
DBX -CN -Cl -H
DBY -CN -F -H
DBZ -CN ~-CHj3 -H
DCA -CN -CF3 -H
DCB -CN -OCH; -H
DCC -CN -OCH,CHj3 -H
DCD -CN -OCF; -H
DCE -CN ~tert-butyl -H
DCF -CN -iso-propyl -H
DCG -CN -CHj; -CH;
DCH -CN -H -H
DCI -CN -H -Cl
DCJ -CN -H -Br
DCK -CN -H -F
DCL -CN -H -CH3
DCM -CN -H -CF;
DCN -CN -H -OCH3
DCO -CN -H -OCH,CHj3
DCP -CN -H -OCF;
DCQ -CN -H -tert-butyl
DCR -CN -H -iso-propyl
DCS -Br -Br -H
DCT -Br -Cl -H
DCU -Br -F -H
DCV -Br -CHj3 -H
DCW -Br -CF3 -H
DCX -Br -OCHj3 -H
DCY -Br -OCH,CHj3 -H
DCZ -Br -OCF3 -H
DDA -Br -tert-butyl -H
DDB -Br -iso-propyl -H
DDC -Br -CH3 -CH3
DDD -Br -H -H
DDE -Br -H -Cl
DDF -Br -H -Br
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DCR -CN -H -zs-propyl DCS -Br -Br -HDCT -Br - -H
DCU -Br -F -HDCV -Br -CH3 -H DCW-Br -CF3 -H DCX -Br
WO G051809987 DCY - Br - OCH2CH3 -H DCZ - Br - OCF3 - HODBS20B4/023912
- -butyl -HDDB Br -|so propyl -H DDC -Br -CH3 -CH3
DD DO Py Ny Ny Ll
“FL HC‘ H Lo n&r B S ,,Jﬁ Bru R
CRDDH - aolpoie B -br b oo tout Fe 11 oCH
-tert-bDD} DDN -Br =Bt -iso-jptopyl DO -1 [ d - HGhpP
-1 |-Br bBIJDDQ {| -F -Bt DDR -l -CH3-HH DDS | - CA3CHH
DDl -1 PORH3 - H DDU =By - OCH2CH3 - H-|DDV -1 | OCF®CHIOPRW
-1 [FTerpppulyl | -H DDRyr T -Wo- propylg-H -OCF;
DDM -Br -H -tert-butyl
DDN -Br -H -iso-propyl
DDO -1 -Cl -H
DDP -1 -Br -H
DDQ -1 -F -H
DDR -1 -CH; -H
DDS -1 -CF; -H
DDT -1 -OCHj3 -H
DDU -1 -OCH,CHj; -H
DDV -1 -OCF; -H
DDW -1 -tert-butyl -H
DDX -1 -iso-propyl -H
DDY -1 -CHj -CH;
DDZ -1 -H -H
DEA -1 -H -Cl
DEB -1 -H -Br
DEC -1 -H -F
DED -1 -H -CH;
DEE -1 -H -CF3
DEF -1 -H -OCHj3
DEG -1 -H -OCH,CHj3;
DEH -1 -H -OCF;
DEI -1 -H -tert-butyl
DEJ -] -H -iso-propyl
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DDY -I -CH3 -CH3 DDZ -1 -H-HDEA -1 -H-A DEB -1 -H

-Br DEC -1 -H-F DED -1 -H -CH3 DEE -1 -H -CF3 DEF -|I
WO k00501987 DEG -1 -H - OCH2CH3 DEH -1 -H - OCF3 DEtT/U820044023912
-tert-butyl DEJ -1 -H -iso-pwyl Table 14 (le) and

pharmaceuti cal ® acceptable salts thereof, where:
Conpound Ri R8 R DEK -Cl Table-l4 DEL -C -Br -H DEM
- -F-HDEN-O -CH3 -HDEO-O -CF3 -H DEP -C
-OCH3 -H DEQ -d -OCH2CH3 -H QER -d -OCF3 -H DES -d
-tert-butyl -H DET -d -HDEU -A -CH3 -CH3
DEV -d -H-H DEW-C ) : -H -CF3 DEY -d
-H-OCH3 DEZ -d -H -O0CHACH3 -H - OCF3

(Ie)

and pharmaceutically acceptable salts thereof, where:

Compound R; Rg Ry
DEK -Cl -Cl -H
DEL -Cl -Br -H
DEM -Cl -F -H
DEN -Cl -CH3 -H
DEO -Cl -CF; -H
DEP -Cl -OCHj3 -H
DEQ -Cl -OCH,CHj3 -H
DER -Cl -OCF; -H
DES -Cl -tert-butyl -H
DET -Cl -iso-propyl -H
DEU -Cl -CH; -CH;
DEV -Cl -H -H
DEW -Cl -H -CH3
DEX -Cl -H -CFs
DEY -Cl -H -OCH3
DEZ -Cl -H -OCH,CHj3;
DFA -Cl -H -OCF3
DFB -Cl -H -tert-butyl
DFC -Cl -H -iso-propyl
DFD -Cl -H ~OCF3
DFE -Cl -H -tert-butyl
DFF -Cl -H -iso-propyl
DFG -CH3 -Cl -H
DFH -CHj; -Br -H
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DFB -d -H -tert-butyl DFC -d -H -wo-propyl DFD -
-H-OCF3 DFE -d -H -tert-hntyl DFF -C -H -wo-propyl

WOE@B5/0@I87 -Cl -H DFH -CH3 -Br -HDFI -CH3 -F - HPOFUS20CH®23912
-CH3 -HDFK -CH3 -CF3 -H DFL -CH3 -OCH3 -H DFM - CH3

- OCGH2G H-DFN—CH3-——OCF3 HOFO—CH3—tefit=bntyt—H
P_- (‘Q.%T-j SO pr nn\/l'CHi-l DEQ + CH3 CEQ% CH3- 1 DFR jy* H
W DFSDF& - -a -3 Lo - BBy - o - H - Ry
-CH3 -PFKCH3 DFW-CHBHH - CF3| DEX -€l3 - H - DEH
- CH3 -PFLOCH2CH3 DFACHECH3 - H| - OCF0CHEA -CH3 -H ~ -H
-tert-ptryl DEB - CHICHH - wo- pr opyCH)GEL;- CF3 -G - DGD
- CF3-HEN A DEE - CPJCEQT’ H D - CEScrfCHS - H DGG - @F3
B PrEST PR OER, T ~tert-butyl -H
DFP -CHj; -iso-propyl -H
DFQ -CHj -CHs -CHj3
DFR -CH;3 -H -H
DFS -CHj3 -H -Cl
DFT -CH; -H -Br
DFU -CHj3 -H -F
DFV -CHj3 -H -CHj3
DFW -CHj3 -H -CF;3
DEX -CHj3 -H -OCHj;
DFY -CHj3 -H -OCH,CHj3
DFZ -CHj3 -H -OCF3
DGA -CHj3 -H -tert-butyl
DGB -CHj; -H -iso-propyl
DGC -CF; -Cl -H
DGD -CF; -Br -H
DGE -CF3 -F -H
DGF -CF; -CH3 -H
DGG -CF3 -CF; -H
DGH -CF; -OCH3 -H
DGI -CF; -OCH,CHj3 -H
DGJ -CF; -OCF; -H
DGK -CFs; -tert-butyl -H
DGL -CF3 -iso-propyl -H
DGM -CF; -CH3 -CHj;
DGN -CF; -H -H
DGO -CF; -H -Cl
DGP -CF; -H -Br
DGQ -CF; -H -F
DGR -CF; -H -CHj3
DGS -CF; -H -CF3
DGT -CF; -H -OCHj;
DGU -CF; -H -OCH,CHj3
DGV -CF; -H -OCF3
DGW -CF3 -H -tert-butyl
DGX -CF3 -H -iso-propyl
DGY -CHF, -Cl -H
DGZ -CHF, -Br -H
DHA -CHF, -F -H
DHB -CHF, -CH; -H
DHC -CHF, -CF3 -H
DHD -CHF, -OCHj -H
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DA -CF3 -OCH2CH3 -H D& -CF3 -OCF3 -H DX - CF3
-tert-butyl -H D& -CF3 -iso-propyl -H DGV -CF3 - CH3

w0 a3/0B@8r - CF3 -H -H DAO -CF3 -H - DGP - CF3 pPe&I/URI004/023912
DGQCFSHFDGRCFBHCHSDGSCFSHCFSDGT

- CE2 [ LI - DAL O Ll LID LI OED ONOED
P G Ol oy pCH D m;ﬂtzﬂ%?@f, oo =
“ChEo PEF p by ol g b peaO8FEs el pugH
-CHF2 D63 - H DHC -EHF2 - CF3 -Hmbutzhm lockr b
- CHF2 DBH2CHB - H DEFF;CHF2 | OCFSso-pHopHiG - CHF2 ~ -H
-{ert-batyl -H DHH-CEH;2 - wot pr opy-CHsH DHI | - CHF2-GHEHS
- CH3 Oy - CHFP - H - HHpEK - 2 -H - DHL {CHF2 - -Br
V=g - H 1 F UHNCTE@FA - CH3 DHp - CHFZ -H - Ckgq
DHL -CHF, -H -Br
DHM -CHF, -H -F
DHN -CHE, -H -CH;
DHO -CHF, -H ~-CF3
DHP -CHF, -H -OCHj3
DHQ -CHF, -H -OCH,;CHj3
DHR -CHF, -H -OCF;
DHS -CHF, -H -tert-butyl
DHT -CHF, -H -iso-propyl
DHU -OH -Cl -H
DHV -OH -Br -H
DHW -OH -F -H
DHX -OH -CHj3 -H
DHY -OH -CFs -H
DHZ -OH -OCHj3 -H
DIA -OH -OCH,CHj3; -H
DIB -OH -OCF; -H
DIC -OH -terz-butyl -H
DID -OH -iso-propyl -H
DIE -OH -CH; -CHs;
DIF -OH -H -H
DIG -OH -H -Cl
DIH -OH -H -Br
DII -OH -H -F
DIJ -OH -H -CH;
DIK -OH -H -CF;
DIL -OH -H -OCHj3
DIM -OH -H -OCH,CHj3
DIN -OH -H -OCF3
DIO -OH -H -tert-butyl
DIP -OH -H -iso-propyl
DIQ -NO, -Cl -H
DIR -NO; -Br -H
DIS -NO; -F -H
DIT -NO, -CHj3 -H
DIU -NO, -CFs -H
DIV -NO, -OCHj; -H
DIW -NO; -OCH,CHj; -H
DIX -NO, -OCF3 -H
DIY -NO, -tert-butyl -H
DIZ -NO, -iso-propyl -H
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DHP -CHF2 -H -OCH3 DHQ -CHF2 -H - OCH2CH3 DHR -CHF2 -H
-OCF3 DHS -CHF2 -H -tert-butyl DHT -CHF2 -H -w propyl
worlg5/0@987 Cl -H DHV -OH -Br -H DHW - OH - F - H DrOT/ustd04/023912

-CH3 -HDHY -OH-CF3 -HDHZ -OH -OCH3 -H DIA -CH

- OCHREH3-—H-B- B—OH—OcF3—H-Bbre—ER—tertsbutyt—=H

DID - A 60 bropl N e by offhgn plr oiCH 4

DIG-GWBH -l DIH=N¢ -1 -8 DIl By .y .Fpg .

-CH3 DPKC-OH {H -CFN@I L -OH -H -0cHB DM {OH -H-Cl

- ( BDDIN 1OH -HNQCF3 DID -CH -H -tertqbutyl -BrP

- - HDJESO- pkot pyl -N@bQ -NO2[ -A - HHDIR - NQ2 - Br -FH

DIS™-Nggg-F -H DT -N&¥ -CH3[-H DI Ugr N2 - CF3 - Hel,
DIG -NO, -H -CF;
DJH -NO, -H -OCHj;
DJI -NO, -H -OCH,CHj3
DJJ -NO, -H -OCF;
DIK -NO, -H -tert-butyl
DJL -NO, -H -iso-propyl
DIM -CN -Br -H
DIN -CN -Cl -H
DJO -CN -F -H
DJP -CN -CHj3; -H
DJIQ -CN -CF3 -H
DJR -CN -OCHj3 -H
DJS -CN -OCH,CHj3 -H
DJT -CN -OCF3 -H
DJU -CN -tert-butyl -H
DJV -CN -iso-propyl -H
DIW -CN -CH;3; -CHs
DJX -CN -H -H
DJY -CN -H -Cl
DJZ -CN -H -Br
DKA -CN -H -F
DKB -CN -H -CHs
DKC -CN -H -CF3
DKD -CN -H -OCH;
DKE -CN -H -OCH,CHj3
DKF -CN -H -OCF;
DKG -CN -H -tert-butyl
DKH -CN -H -iso-propyl
DKI -Br -Br -H
DKIJ -Br -Cl -H
DKK -Br -F -H
DKL -Br -CH3 -H
DKM -Br -CF3 -H
DKN -Br -OCHj3 -H
DKO -Br -OCH,CH3 -H
DKP -Br -OCF3 -H
DKQ -Br -tert-butyl -H
DKR -Br -iso-propyl -H
DKS -Br -CH; -CH;
DKT -Br -H -H
DKU -Br -H -Cl
DKV -Br -H -Br
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DV -N®2 -OCH3 -H DIW-NO2 -OCH2CH3 -H DI X -NO2 - OCF3

-HDY -NO>2

- but yl

-HDZ -NX2 -2z'so-propyl
WO Di0R/089GBI8 - CH3 DIB -NO2 -H -H DIC - NO2 - H - Cl pOIDS200223912

- HDJA

-H-Br DJE -NO2 -H -F DIJF -NOQ2 -H -CH3 DIG -NO>2 -H

- CEF3-DBIH NER H ocH3-—BH— —H ocH2EHRDBIF—NER

-H_- DIK ,r\_log BT ert bt Wi o e Ty -

- Lso- fB8y| M-CN-BRr -1 DIN -oN-Ha -1 pio. ofHE

-H DIPKEN - CH3 HBBQ CN -IcF3 -H-BIR - ON| - acH3-Cld

DJS - MKZOCH2CH3 -H-BIT -CN +t OCF3 -H DJU - €N -OCH;j

-tert-uayl -H DIV -8N -rso-propyl -HH DIJW { CN -OGtH3,CH3

- - CN (H -A DRy -ON -H -0 DjZ - ON {H - BroDRA

i ~ DL “CNT-Hp; O3 -H -tert-butyl
DLD -Br -H -iso-propyl
DLE -1 -Cl -H
DLF -I -Br -H
DLG -1 -F -H
DLH -1 -CH; -H
DLI -1 -CF3 -H
DLJ -1 -OCHj3; -H
DLK -1 -OCH,CHj3 -H
DLL -1 -OCF; -H
DI.M -1 -tert-butyl -H
DLN -1 -iso-propyl -H
DLO -1 -CHj -CHj3
DLP -1 -H -H
DLQ -1 -H -Cl
DLR -1 -H -Br
DLS -1 -H -F
DLT -1 -H -CHj
DLU -1 -H -CF3
DLV -1 -H -OCHj3
DLW -1 -H -OCH,CHj
DLX -1 -H -OCF;3
DLY -] -H -tert-butyl
DLZ -1 -H -iso-propyl
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DKC -CN -H -CF3 DKD -CN -H -OCH3 DKE -CN -H - OCH2CH3
DKF -CN -H -OCF3 DKG -CN -H -tert-butyl DKH -CN -H
wo e@s/mest pyl DKI -Br -Br -H DKJ -Br -C -H DKKCF/B§2004023912
-HDKL -Br -CH3 -H DKM -Br -CF3 -H DKN -Br -OCH3 -H
DKO -Br -OCH2CH3 -H DKP -Br -OCF3 -H DKQ -Br - -butyl
-H DKR -Br -wpropyl -H DKFabR15CH3 -CH3 DKT -Br -H
-HDKU-Br -H-C DKV -Br -H-BrDKW-Br -H -F DKX -Br
-H -CH3 DKY -Br -H -CF3 DKZ - -H-OCH3 DLA -Br -H
-OCH2CH3 DLB -Br -H -QOCF3 r -H-tert-butyl DLD
-Br -H -iso-propyl DLE -1 - DLF -1 -Br -H DLG -1
-F -HDLH -1 -CH3 -H DLI Ry

If)

and pharmaceutically acceptable salts thereof, where:

Compound Ry Rg Ro
DMA -Cl -Cl -H
DMB -Cl -Br -H
DMC -Cl -F -H
DMD -Cl -CH3 -H
DME -Cl -CF; -H
DMF -Cl -OCH; -H
DMG -Cl -OCH,CHj -H
DMH -Cl -OCF; -H
DMI -Cl -tert-butyl -H
DMJ -Cl -iso-propyl -H
DMK -Cl -CH3 -CHj3
DML -Cl -H -H
DMM -Cl -H -CHj3
DMN -Cl -H -CFs3
DMO -Cl -H -OCHj;
DMP -Cl -H -OCH,CHj3
DMQ -Cl -H -OCF3
DMR -Cl -H -tert-butyl
DMS -Cl -H -iso-propyl
DMT -Cl -H -OCF;
DMU -Cl -H -tert-butyl
DMV -Cl -H -iso-propyl
DMW -CH3 -Cl -H
DMX -CHj3 -Br -H
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DLJ -I -OCH3 -H DLK -I -OCH2CH3 -H DLL -1 -OCF3 -H DLM

-1 -tert-butyl -HDLN -1 -wo-propyl -HDLO -1 -CH3
wo a3/001987 -1 -H -H DLQ -1 -H - DLR -1 -H - Brr@L/BS2004/023912
-H-F DLT -1 -H-CH3 DLU -1 -H-CF3 DLV -1 -H -0CH3
DLW | - OCHRCGH3 DLX - —H -OCcF3- PLbY————H
-tert- DLZ -1 -’QHﬁi So-p npyl Ta‘ﬁle 15 (1 f) nn‘cIII
phar madeM7 cal lly accéfbabl e al ts -Chbr eof , |where:-H
ConpoundNRL R3|R9O DVAH:C -gJ -H DEB3-C -Br -H DFC
-C| -F PNBDVMD {1C -CB¥5;-H DME -A-0CH3 -H bVF - C-H
CXWG - OCHZH3 - H DMHOCH,CHCF3| - H DML O
-t TT- DRy~ H[ DVl T50- propylgcf, DVK 1T~ CHg
) “"DNET T T -CH; ~tert-butyl -H
DNF -CHj3 -iso-propyl -H
DNG -CHj3 -CH; -CH;
DNH -CHj; -H -H
DNI -CHj; -H -Cl
DNJ -CHj3 -H -Br
DNK -CHj3 -H -F
DNL -CHj; -H -CHj3
DNM -CH3 -H -CF;
DNN -CHj; -H -OCHj3
DNO -CH; -H -OCH,CHj3
DNP -CHj; -H -OCF;
DNQ -CHj3 -H -tert-butyl
DNR -CH; -H -iso-propyl
DNS -CF; -Cl -H
DNT -CF; -Br -H
DNU -CF; -F -H
DNV -CF; -CHj3 -H
DNW -CF; -CF3 -H
DNX -CF; -OCHj3 -H
DNY -CF; -OCH,CHj; -H
DNZ -CF; -OCF3 -H
DOA -CF; -tert-butyl -H
DOB -CF3 -iso-propyl -H
DOC -CF; -CH3 -CHj3
DOD -CF; -H -H
DOE -CF; -H -Cl
DOF -CF; -H -Br
DOG -CF; -H -F
DOH -CF; -H -CHj3
DOI -CF; -H ~CF;
DOJ -CF; -H -OCHj;
DOK -CF; -H -OCH,CHj3
DOL -CF; -H -OCF;
DOM -CF; -H -tert-butyl
DON -CF3 -H -iso-propyl
DOO -CHF, -Cl -H
DOP -CHF, -Br -H
DOQ -CHF, -F -H
DOR -CHF, -CH3 -H
DOS -CHF, -CF; -H
DOT -CHF, -OCHj3 -H
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DW-d -H-CH3 DW - -H-CF3 DMO -A -H -COCH3 DWW
- -H-OCH2CH3 DMQ -d -H -OCF3 DVMR -C -H

wo t@swedstyl DVS -C -H -wo-propyl DMI -d - H pQZES20DM123912
- -H-tert-butyl DW -d -H -wo-propyl DMWW-CH3 -C

-H BDMX—CH3— Br—HDMY—CH3 H-PVZ —CH3- - CH3 — H DNA
_cHe_- 39U 4 oig - cekHF s | HEHs - otrpce o
DN~ CtBONOCES |- HDNERFEL - ert-HIEY -H - cHil
-/ 90- priPW - H{DNG -CHB, - CH3| - CH3erBREEd CH3 |- H - H BN
-CH3 - HDOX DNJ - CH3CHF, - Br PNK -isoHRopyl - F|DNL - GHB - H
- CHi3 Dl\Wb—yC]—B H - CEGEBNN - GH3 - H.cgH3 - CH3.cHl
-OLm BOP - TH3 - FegP-rS DNQ - CH3 A -TerT-butyly DNR
- CH3—= DP'Ab PrOpy—ERgE, CFS O g Tl
DPB -CHF, -H -Br
DPC -CHF, -H -F
DPD -CHF, -H -CH;
DPE -CHF, -H -CF;
DPF -CHF, -H -OCH3
DPG -CHF, -H -OCH,CHj3
DPH -CHF, -H -OCF;
DPI -CHF, -H -tert-butyl
DPJ -CHF, -H -iso-propyl
DPK -OH -Cl -H
DPL -OH -Br -H
DPM -OH -F -H
DPN -OH -CH; -H
DPO -OH -CF; -H
DPP -OH -OCHj; -H
DPQ -OH -OCH,CHj; -H
DPR -OH -OCF3 -H
DPS -OH -fert-butyl -H
DPT -OH -iso-propyl -H
DPU -OH -CH;3 -CH;
DPV -OH -H -H
DPW -OH -H -Cl
DPX -OH -H -Br
DPY -OH -H -F
DPZ -OH -H -CHj3
DQA -OH -H -CF3
DQB -OH -H -OCH3
DQC -OH -H -OCH,CHj3
DQD -OH -H -OCF3
DQE -OH -H -tert-butyl
DQF -OH -H -iso-propyl
DQG -NO, -Cl -H
DQH -NO, -Br -H
DQI -NO, -F -H
DQJ -NO, ~CH; -H
DQK -NO, -CFs; -H
DQL -NO, -OCHj3 -H
DQM -NO; -OCH,CHj3 -H
DQN -NO, -OCF3 -H
DQO -NO, -tert-butyl -H
DQP -NO, -iso-propyl -H
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DNT -CF3 -Br

-HDNU -CF3 -F -H DNV -CF3 -CH3 -H D\W

-CF3 -CF3 -H DNX -CF3 -OCH3 -H DNY -CF3 - OCH2CH3 -H

w®b5/0EP87 - OCF3 -H DOA -CF3 -tert-butyl

-H

DOBPETZES2004/023912

-zr-propyl -H DOC -CF3 -CH3 -CH3 D(D-CFS-H-HDOE
~H CcF3 H—Br—PBoSs—C€F3 H PpoH—~—€F3—+H

- Cha I‘)(QQQ(TFQ H -0 - gr3 S pak - eSS

- CbrORORA. - E3 - HNOeCE3 pom - cEd H -t ekt - but v Do

- CF3 - WS- prbpyl B0, - CHFZ -d - tHDOP - QHF2 - BrCL H

DOR - CHHQT- F - H DOR-NGHF2 - ( -H BOS - CHR2 - CF3-BH

- C3U- - HDOND, CHF2 |- OCH2CH3 - H DAV - CHF2F

- OCF3 POW - CHFZ - -er T - gut XI. - H l[i.(px#-CH 2 - wo-gQpyl

-H D = - L ) -CRFZ -H‘I-F -CF;
DQX -NO, -H -OCHj;
DQY -NO, -H -OCH,CHj3
DQZ -NO, -H -OCF3
DRA -NO, -H -tert-butyl
DRB -NO, -H -iso-propyl
DRC -CN -Br -H
DRD -CN -Cl -H
DRE -CN -F -H
DRF -CN -CHj3 -H
DRG -CN -CF3 -H
DRH -CN -OCH3 -H
DRI -CN -OCH,CHj; -H
DRJ -CN -OCF3 -H
DRK -CN -tert-butyl -H
DRL -CN -iso-propyl -H
DRM -CN -CHj3 -CHj3
DRN -CN -H -H
DRO -CN -H -Cl
DRP -CN -H -Br
DRQ -CN -H -F
DRR -CN -H -CHj3
DRS -CN -H -CF3
DRT -CN -H -OCH3
DRU -CN -H -OCH,CHj
DRV -CN -H -OCF3
DRW -CN -H -tert-butyl
DRX -CN -H -iso-propyl
DRY -Br -Br -H
DRZ -Br -Cl -H
DSA -Br -F -H
DSB -Br -CHj3 -H
DSC -Br -CF3 -H
DSD -Br -OCH3 -H
DSE -Br -OCH,CHj3 -H
DSF -Br -OCF3 -H
DSG -Br -tert-butyl -H
DSH -Br -iso-propyl -H
DSI -Br -CHj3 -CHj;
DSJ -Br -H -H
DSK -Br -H -Cl
DSL -Br -H -Br
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DPA -CHF2 -H -d DPB -CHF2 -H -Br DPC -CHF2 -H -F DPD
-CHF2 -H -CH3 DPE -CHF2 -H -CF3 DPF -CHF2 -H - OCCH3 DPG
WO aEA0998Y - OCH2CH3 DPH - CHF2 - H - OCF3 DPI - CHFR2CF/HS2004/023912
-tert-butyl DPJ -CHF2 -H -wo-propyl DPK -OH -C -H DPL

CH3 H

- OH-Br—-H DPM ~OH -F - H DPN - OH -CH3 - H DPO - OH - CF3
~H|DPP POM - oz -1 B -od ook - H DPR -0 -dCE3
-H|DPS D8N -tent-bvitBr -H DPT - OH-Hzso- propyl -1¢HbPU
-O -CH3SOCH3 DPV -OFBeH -H PPW-O-H-H -d |DPX - @Fs-H
-Brl DPYDSPH -H|-F DPBrOH -H -CH3 DA - OH 1H - CF3CBEB
-Of -H p8gH3 DIX - OH_gH - Cis D - O -H - QdcH]odn
- O =H pgRIT- bty DG, - OH —H - - prpyt— “OCF;
DSS -Br -H -tert-butyl
DST -Br -H -iso-propyl
DSU -1 -Cl -H
DSV -1 -Br -H
DSW -1 -F -H
DSX -1 -CH3 -H
DSY -1 -CF; -H
DSZ -] -OCH3 -H
DTA -1 -OCH,CHj; -H
DTB -1 -OCF; -H
DTC -1 -tert-butyl -H
DTD -1 -iso-propyl -H
DTE -1 -CHj3 -CHj3
DTF -1 -H -H
DTG -] -H -Cl
DTH -1 -H -Br
DTI -1 -H -F
DTJ -1 -H -CHj3
DTK -1 -H -CF;
DTL -1 -H -OCHj;
DTM -1 -H -OCH,CHj3
DTN -1 -H -OCF;
DTO -1 -H -tert-butyl
DTP -1 -H -iso-propyl
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DQG -NO2 -d -HDQH -NR2 -Br -HDQ -NX2 -F -H DQ

-NO2 -CH3 -H DQK -NO2 -CF3 -H DQL -NO2 -OCH3 -H DQM

WO b0R/00Q€H2CH3 - H DON - NO2 - OCF3 -H DQO - NO2 PCT/US2004/023912
-tert-butyl -H DQ -NO2 -wo-propyl -HDQQ -NO2 - CH3

-CH3 DQR -NO2 -H -H D@ -N®2 -H -d DQT -NO2 -H -Br

DQU -NO2 -H -F DQV - N2 - HFabk31QN - NO2 - H - CF3 DQX
-NO2 -H -OCH3 DQY -NOX2 -H -OCH2CH3 DQZ - N2 -H - OCF3

DRA -NO2 -H -tert-butyl DRB - -H -zs-propyl DRC -CN
-Br -HDRD -CN -C -H DRE - -HDRF -CN -CH3 -H

DRG -CN -CF3 -H DRH -CN - Nt DRI -CN - OCH2CH3 - H

DRJ -CN -OCF3 -H DRK -CNRfterY-butyl -H DRL -CN

-wpropyl -H DRM -CN -CH3 -

dIg

and pharmaceutically acceptable salts thereof, where:

Compound R Rs Ro
DTQ -Cl -ClI -H
DTR -Cl -Br -H
DTS -Cl -F -H
DTT -Cl -CHs -H
DTU -Cl -CF3 -H
DTV -Cl -OCHj3 -H
DTW -Cl -OCH,CHj3 -H
DTX -Cl -OCF3 -H
DTY -Cl -tert-butyl -H
DTZ -Cl -iso-propyl -H
DUA -Cl -CH3 -CHj
DUB -Cl -H -H
DUC -Cl -H -CH3
DUD -Cl -H -CF;
DUE -Cl -H -OCHj;
DUF -Cl -H -OCH,CHj3
DUG -Cl -H -OCF3
DUH -Cl -H -tert-butyl
DUI -Cl -H -iso-propyl
DUJ -Cl -H -OCF3
DUK -Cl -H -tert-butyl
DUL -C1 -H -iso-propyl
DUM -CHj -Cl -H
DUN -CH; -Br -H
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DRN -CN -H-HDRO-CN-H-C DRP -CN -H -Br
-F DRR-CN -H-CH3 DRS -CN -H -CF3 DRT -CN -H - OCH3

WORW50@M87 H - OCH2CH3 DRV -CN -H - OCF3 DRW - CN P¢H/US2004/023912

-t

DRQ - CN - H

- K
- K
-
- B
-

ert-butyl DRX -CN -H -wo-propyl DRY -Br -Br -H DRZ
Py — Ll NCP Py CLI L1 NCe Ry  ° 1
UB: obs - PHE B |oomeod -H DSA -8 -cHFa
i DSAPUEr - Jhutyl -CHepsH - Rr - woldinpyl -0 DSI B
tH3 - DSJI|-Br - MCHY DSK IBr - HCE DSl |-Br -H-H
Br DSNDUBr - H|-F DSMCHBr -H {CH3 BSOHsBr -H - CF3 B8P
8r - HDUSCH3 PSQ - BrCHH - OCHRCH3-(eSR,CHBy - H - OCF3 -BSS
r-Fhurert-butylI §E, - Br - H - Wo--pcgRy! ‘H
DUU -CHj3 -tert-butyl -H
DUV -CHj; -iso-propyl -H
DUW -CH; -CHj; -CH3;
DUX -CHj; -H -H
DUY -CH; -H -Cl
DUZ -CH; -H -Br
DVA -CH; -H -F
DVB -CH3 -H -CHj3;
DVC -CH; -H -CF3
DVD -CH; -H -OCH;
DVE -CHj -H -OCH,CHj;
DVF -CH; -H -OCFs
DVG -CH; -H ~tert-butyl
DVH -CH;3 -H -iso-propyl
DVI -CF; -Cl -H
DVJ -CF3 -Br -H
DVK -CF; -F -H
DVL -CF; -CH; -H
DVM -CF; -CF3 -H
DVN -CF; -OCHj3; -H
DVO -CF; -OCH,CHj3 -H
DVP -CF; -OCF; -H
DVQ -CF; -tert-butyl -H
DVR -CF3 -iso-propyl -H
DVS -CF; -CH; -CH;
DVT -CF; -H -H
DVU -CF; -H -Cl
DVV -CF; -H -Br
DVW -CF; -H -F
DVX -CF; -H -CH;
DVY -CF; -H -CF3
DVZ -CF; -H -OCHj
DWA -CF; -H -OCH,CHj3
DWB -CF; -H -OCF;
DWC -CF; -H -tert-butyl
DWD -CE; -H -iso-propyl
DWE -CHF, -Cl -H
DWF -CHF, -Br -H
DWG -CHF, -F -H
DWH -CHF, -CHj -H
DWI -CHF, -CFs3 -H
DWI -CHF, -OCH; -H
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DSU -I -d -HDSV -I -Br -HDSW-I -F -H DSX -1 -CH3

-HDSY -I -CF3 -HDSZ -1 -0OCH3 -H DTA -1 -0OCH2CH3 -H
w@IB5/009980CF3 -H DTC -1 -tert-butyl -H DTD -1 PCT/US2004/023912
-/so-propyl -H DTE -1 -CH3 -CH3 DIF -1 -H -H DTG -1 -H

AL M AV LT AP AN O

COoE3 WG 1 1t «GHB yl_prp - rOGH: | so- nvopyl THhl e

16 (1 PWMhd phar macédtliacal | yv| accefgt?d®ityd sallts t herHof

wher e: DWW pound R i-CRBHR DTQ - Cl -isacpropid DTR -G -BH -H

DIS - ®W(OF -H|DTT --CHF,CH3 - H DTU -QHI; - CF3 - H DTVCHG]

- ( PDWPOTW {d - OQdfgtH3 - H -H -H
DWQ -CHF, H -Cl
DWR -CHF, -H -Br
DWS -CHF, -H -F
DWT -CHF, -H -CH3
DWU -CHF, -H -CF3
DWV -CHF, -H ~-OCH3
DWW -CHF, -H -OCH,CHj3;
DWX -CHFE, -H -OCF3
DWY -CHF, -H -tert-butyl
DWZ -CHF, -H -iso-propyl
DXA -OH -Cl -H
DXB -OH -Br -H
DXC -OH -F -H
DXD -OH -CHj3 -H
DXE -OH -CF; -H
DXF -OH -OCH3 -H
DXG -OH -OCH,CHj3 -H
DXH -OH ~-OCF3 -H
DXI -OH _tert-butyl H
DXJ -OH -iso-propyl -H
DXK -OH -CH3 -CH3
DXL -OH -H -H
DXM -OH -H -Cl
DXN -OH -H -Br
DXO -OH -H -F
DXP -OH -H -CHj;
DXQ -OH -H -CF3
DXR -OH -H -OCHj;
DXS -OH -H -OCH,CHj3
DXT -OH -H -OCF3
DXU -OH -H -tert-butyl
DXV -OH -H -iso-propyl
DXW -NO, -Cl -H
DXX -NO, -Br -H
DXY -NO, -F -H
DXZ -NO, -CHj3 -H
DYA -NO, -CF; -H
DYB -NO, ~OCHj -H
DYC -NO, -OCH,CH3; -H
DYD -NO, -OCF; -H
DYE -NO, -tert-butyl -H
DYF -NO, -iso-propyl -H
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DIX - -OCF3 -H DTY -d -tert-bntyl -HDTZ -d -1zs
-propyl -HDUA - -CH3 -CH3 DUB - -H-HDUC -d -H
wo a3/0B9Ry - Cl -H -CF3 DUE -C -H -OCH 3 DUF - QPCFHS2002h23912
2CH3 DUG - O -H - OCF 3 DUH -ad -H -tert butyl DUI -O
nr-anvl Im ] o2 NLIK |_|
DI WY :I - :r 5 nrnnmzﬁl M \? : WI:CI_[:LU LIN ;‘EI:!T- HYI
_BDUODYHR - [ MJ:’NQ:U-B g -HpHo - l-CcE3 - tHpur
-CH3 -BFE3 - H DUS - ¥ - ocHlcH3 - H-BUT - cH3 - ocF3-ClH
JU-(IBHJ-tert-bv&WNC—)HDUV-CI—B - i-Bo- propyl -H DB
-CH3 I8 - CH3 DUX -N@®$3 -H -H DUY -gH3 -H -|d DUZ-FCH3
- ‘|_- BI"DWA .-.C . ;H :N‘_OPVB -QH3 -H -_f:IHS DVCIl- CH3 '_CH3
B e R -H -CF;
DYN -NO, -H -OCHj3
DYO -NO, -H -OCH,CH3
DYP -NO, -H -OCF;
DYQ -NO, -H -tert-butyl
DYR -NO, -H -iso-propyl
DYS -CN -Br -H
DYT -CN -Cl -H
DYU -CN -F -H
DYV -CN -CH3 -H
DYW -CN -CF3 -H
DYX -CN -OCHj3 -H
DYY -CN -OCH,CHj3 -H
DYZ -CN -OCF3; -H
DZA -CN -tert-butyl -H
DZB -CN -iso-propyl -H
DZC -CN -CH3 -CHj3
DZD -CN -H -H
DZE -CN -H -Cl
DZF -CN -H -Br
DZG -CN -H -F
DZH -CN -H -CH3
DZI -CN -H -CF;
DZJ -CN -H -OCHj;
DZK -CN -H -OCH,CHj3
DZL -CN -H -OCF3
DZM -CN -H -tert-butyl
DZN -CN -H -iso-propyl
DZO -Br -Br -H
DZP -Br -Cl -H
DZQ -Br -F -H
DZR -Br -CH; -H
DZS -Br -CF3 -H
DZT -Br -OCHj3 -H
DZU -Br -OCH,CHj; -H
DZV -Br ~-OCF; -H
DZW -Br -tert-butyl -H
DZX -Br -iso-propyl -H
DZY -Br -CH3 -CH3
DZ7Z -Br -H -H
EAA -Br -H -Cl
EAB -Br -H -Br
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DVE -CH3 -H -OCH2CH3 DVF -CH3 -H -OCF3 DVG -CH3 -H
-tert-butyl DVH -CH3 -H -iso-ptopyl DVI -CF3 -d -H

w®h5/0@P87 -Br -H DVK -CF3 -F -H DVL - CF3 - CH3 P&I/DV04/023912
-CF3 -CF3 -HDVN -CF3 -OCH3 -H DVO -CF3 - OCH2CH3 -H

D\P—CF3——OCF3—H-BVQ - CF3—iert—hutyl—H-DVR—CF3
-ilso-pkofyl -W Dvs -¢E3 .cH3l-CH3 CE3 LH -H DYU
-(QE3 - DWW -CE3Bry -Br pyw-CEH-H - F pvx - cf3l- H
-CH3 DWXE- CF3|-H - CEB1DVZ - CF3 - H -@®CH3 DWA - CF3 -(H3
- OCH2CEAFDVWB {CF3 - HBrOCF3 DWWC - CF3-HH -terf - but yoCBYD
-CF3 -gl@ so-propyl BE -CHFZ -d -3 DWF - GHF2 _ogiH, O,
NG CilRgy - F {H DVWH A2 - CH3 - H D@ - CHF2 - CF3 5,
DW—=CHiRg ~ OCiS = HOWR = CHF2 = CCH2CHg =+ -tert-butyl
EAJ -Br -H -iso-propyl
EAK -1 -ClI -H
EAL -1 -Br -H
EAM -1 -F -H
EAN -1 -CH3 -H
EAO -1 -CF; -H
EAP -1 -OCHj3 -H
EAQ -1 -OCH,CHj3 -H
EAR -1 ~-OCF3 -H
EAS -1 -tert-butyl -H
EAT -1 -iso-propyl -H
EAU -1 -CH; -CH3
EAV -1 -H -H
EAW -1 -H -Cl
EAX -1 -H -Br
EAY -1 -H -F
EAZ -1 -H -CH3
EBA -1 -H -CF3
EBB -1 -H ~OCHj3
EBC -1 -H -OCH,CH;
EBD -1 -H -OCF;
EBE -1 -H -tert-butyl
EBF -1 -H -iso-propyl
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DW. -CHF2 -OCF3 -H DWM -CHF2 -tert-butyl -H DW - CHF2
-iso-pvopyl -HDW -CHF2 -CH3 -CH3 DWP -CHF2 -H -H DWQ
w0 aiEA0998Y - | DVWR -CHF2 -H -Br DWS - CHF2 - H - FPOIAIS2004/023912
-CHF2 -H -CH3 DWJ -CHF2 -H -CF3 DW -CHF2 -H - OCH3 DWWV

-CHF2 -H -OCH2CH3 DWK -CHF2 -H -OCF3 DWY -CHF2 -H
-tert-butyl DWZ -CHF2 -H - Kubde 0Pyl DXA -OH -C -H DXB
-OH -Br -HDXC -OH-F -HDXD -0OH -CH3 -H DXE -OH -CF3
-HDXF -OH -OCH3 -H DXG - OH - CH3 -H DXH - COH - OCF3
-HDXI -CH -tert-butyl -H DKI™PH -zso-propyl -H DXK
-OH -CH3 -CH3 DXL -OH -H -HIDXMy-OH -H -d DXN -CH -H
-Br DXO -OH -H -F DXP - Ry~ DXQ -OH -H -CF3

OCF3

(Ih)

and pharmaceutically acceptable salts thereof, where:

Compound | Ry Rs Ro
EBG -Cl -Cl -H
EBH -Cl -Br -H

EBI -Cl -F -H
EBJ -Cl -CH; -H
EBK -Cl -CF; -H
EBL -Cl ~-OCHj3 -H
EBM -Cl -OCH,CHj; -H
EBN -Cl -OCF; -H
EBO -Cl -fert-butyl -H
EBP -Cl -iso-propyl -H
EBQ -Cl -CHj -CHj
EBR -Cl -H -H
EBS -Cl -H -CH3
EBT -Cl -H -CF3
EBU -Cl -H -OCHj3
EBV -Cl -H -OCH,CHj3
EBW -Cl -H -OCF;
EBX -Cl -H -tert-butyl
EBY -Cl -H ~iso-propyl
EBZ -Cl -H -OCF;
ECA -Cl -H -tert-butyl
ECB -Cl -H -iso-propyl
ECC -CHj; -Cl -H
ECD -CH3 -Br -H
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DXR -OH -H -OCH3 DXS -OH -H -OCH2CH3 DXT -OH -H - OCF3

DXU -OH -H -t

WO B050699BXX - NO2 - Br

ert-butyl

DXV -OH -H -iso-pvopyl
-H DXY -NQ2 -F -H DXZ - NQRCTF/C5iR104/623912

DXW - NO2

DYA -NO2 -CF3 -H DYB -NO2 -OCH3 -H DYC - NO2 - OCH2CH3

| DYD |\m E’L H-NDWVE N tevrt I“ur_yl H-PBY NOD.

- [=pr - HOYG = NO2--=3CH3 - OH3 DYH -~ NOR - H- - H-DY| '%

“H-OEGV] -Nop - H G DYK N - HGHB Dyl e - H-Hcs

DYM - OG- H - CF3 DVYCHANO? -H - OCH3-G8¥O -No2? -H ~ -H

- OCH2@E4H DYP | NO2 -4€HOCF3 OYQ - NdRCHE -t erft - but yFHDYR

- -ECE 1 so- propyl-dpyS -CN |- Br -O¢HDCHs CN |- - H-BYU

-CN"-Fged DY -(.,N-_@-IIE-HL) -CN_O@F:;-H YX - CNLg

- P8 ER -CH; ~tert-butyl -H
ECL -CHj3 -iso-propyl -H
ECM -CHj -CHj3 -CH;
ECN -CHj3 -H -H
ECO -CHj; -H -Cl
ECP -CHj -H -Br
ECQ -CHj; -H -F
ECR -CHj -H -CHj3
ECS -CHj -H -CF3
ECT -CHj3 -H -OCHj3
ECU -CHj -H -OCH,CHj3
ECV -CH; -H -OCF;
ECW -CHj; -H -tert-butyl
ECX -CH; -H -iso-propyl
ECY -CF; -Cl -H
ECZ -CF3 -Br -H
EDA -CF3 -F -H
EDB -CF; -CHj3 -H
EDC -CF3 -CF3 -H
EDD -CFj -OCHj3 -H
EDE -CF; -OCH,CHj3 -H
EDF -CF; ~-OCF3 -H
EDG -CF3 -tert-butyl -H
EDH -CF3 -iso-propyl -H
EDI -CF; -CH3 -CH;
EDIJ -CF3 -H -H
EDK -CF3 -H -Cl
EDL -CF3 -H -Br
EDM -CF3 -H -F
EDN -CF; -H -CHj3;
EDO -CF3 -H -CF3
EDP -CF3 -H -OCH;
EDQ -CF3 -H -OCH,CHj3;
EDR -CF; -H -OCF3
EDS -CF3 -H -tert-butyl
EDT -CF3 -H -iso-propyl
EDU -CHF, -Cl -H
EDV -CHE, -Br -H
EDW -CHF, -F -H
EDX -CHF, -CHjs -H
EDY -CHF, -CF; -H
EDZ -CHF, -OCHj3; -H
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DYY -CN - OCH2CH3 -H DYZ -CN -OCF3 -H DZA -CN

-tert-butyl -H DZB -CN - s-propyl -H DZC -CN -CH3 -CH3
wOZos/0@M87 H -H DZE -CN -H -d DZF -CN -H - Br DZ@/uENo4/623912

-F DZH -CN -H -CH3 DZI -CN -H -CF3 DZJ -CN -H - OCH3

DZK—CN-—~H-~ OCH2CH3—PZL -~ CN-—H— OCE3-—DZM— CN—H
fert BEAY DN - ONCHE2. 750. hr opyf?Clgf B Lpe . H-Hzp
-Br_- EEBH DzQ -Br -OHH DZR| -Br -0G¥5-H D75 -Br ~HF3
-H DZTEE@r - OCH3 - HOEY - Br  ; OCHzfeributd DZV| - Br - G3F3
- H DZVEEBr -tert-buCHF,-H DZX - Briso-popybr opyl -H BRAY
-Br - GeBg- CH3| DZZ -_@IH]}ZH -H -BrcgH - d B - Bci,H
- BrEAGRERr - H|-F EAPEr - H O3 EAR-Br -H-CF3™ g
EEG -CHF, -H -Cl
EEH -CHF, -H -Br
EEI -CHF, -H -F
EEJ -CHF, -H -CHj
EEK -CHF, -H -CF3
EEL -CHF, -H -QCHj3
EEM -CHF, -H -OCH,CH3;
EEN -CHF, -H -OCF;
EEO -CHF, -H -tert-butyl
EEP -CHF, -H -iso-propyl
EEQ -OH -Cl -H
EER -OH -Br -H
EES -OH -F -H
EET -OH -CHj -H
EEU -OH -CF3 -H
EEV -OH ~OCHj3 -H
EEW -OH -OCH,CHj3 -H
EEX -OH -OCF; -H
EEY -OH -rerf-butyl -H
EEZ -OH -iso-propyl -H
EFA -OH -CHj -CHj3
EFB -OH -H -H
EFC -OH -H -Cl
EFD -OH -H -Br
EFE -OH -H -F
EFF -OH -H -CH3
EFG -OH -H -CF;
EFH -OH -H -OCHj3
EFI -OH -H -OCH,;CHj3
EF] -OH -H -OCF;
EFK -OH -H -tert-butyl
EFL -OH -H -iso-propyl
EFM -NO, -Cl -H
EFN -NO, -Br -H
EFO -NO, -F -H
EFP -NO, -CHs -H
EFQ -NO, -CF3 -H
EFR -NO, -OCHj -H
EFS -NO, -OCH,CH; -H
EFT -NO, -OCF3 -H
EFU -NO, -tert-butyl -H
EFV -NO, -iso-propyl -H
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EAF -Br -H -OCH3 EAG -Br -H -OCH2CH3 EAH -Br -H - OCF3
EAl -Br -H -tert-butyl EAJ -Br -H -iso-ptopyl EAK j
WO o50b9EAL -1 -Br -H EAM -1 -F -H EAN -1 - CH3PCHUEMO/023912
- -CF3-HEAP-I - OCH3 HEAQ-I - OCH2CH3 -H EAR -1
EAI ] EFWﬂgQ C.I'-'B S\NO bt yl n::I/:\\I-\MI CH3 H G [ g%l Cﬁ_ H
- Bt Fﬁ-l -H -F EAZ O2| _l—!_(‘I—IQ l;;zA | H CE3 E l:l:zl:Hl
‘o -oBRY EBcl | -H-NOmp FBD -1 -Hy - 0cEq EBE -1CL 1
-tert HAyl HBF -1 -N@»-iso-gropyl Table 17 gnd  -Br
phar m@Gut i cal |y acdépt abl e [sal ts tHereof, |where: -F
ompoGB R 1 [R8 R ERG,-C -q -HEBH -O -Br -H EBH;
- B -NO, -H -CF;
EGD -NO, -H -OCHj3
EGE -NO, -H -OCH,CHj3
EGF -NO, -H -OCF;
EGG -NO, -H -tert-butyl
EGH -NO, -H -iso-propyl
EGI -CN -Br -H
EGJ -CN -Cl -H
EGK -CN -F -H
EGL -CN -CH3 -H
EGM -CN -CF3 -H
EGN -CN -OCHj3; -H
EGO -CN -OCH,CHj3 -H
EGP -CN -OCF3 -H
EGQ -CN -tert-butyl -H
EGR -CN -iso-propyl -H
EGS -CN -CHj3 -CH;
EGT -CN -H -H
EGU -CN -H -Cl
EGV -CN -H -Br
EGW -CN -H -F
EGX -CN -H -CHj3
EGY -CN -H -CF;
EGZ -CN -H -OCHj3
EHA -CN -H -OCH,CH3
EHB -CN -H ~-OCF3
EHC -CN -H -tert-butyl
EHD -CN -H -iso-propyl
EHE -Br -Br -H
EHF -Br -Cl -H
EHG -Br -F -H
EHH -Br -CHj3 -H
EHI -Br -CF; -H
EHJ -Br ~-OCH3 -H
EHK -Br -OCH,CH; -H
EHL -Br ~-OCF3 -H
EHM -Br -tert-butyl -H
EHN -Br -iso-propyl -H
EHO -Br -CHj3 -CH3
EHP -Br -H -H
EHQ -Br -H -Cl
EHR -Br -H -Br
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EBJ - -CH3 -HEBK - -CF3 -HEBL -C -0OCH3 -H EBM

-G -OCH2CH3 -H EBN -d -OCF3 -H EBO -d -tert-butyl
WO BOoEBIISTI - 'sO propyl -H EBQ -C -CH3 - CH3 BBRUSI0N4/023912
-H -HE%S -9 :\I:L— EI;ISDEEIM-SL _H. - CFAS;:EBU -C -H -0CH
:3 ort BByt Eoy o BN ool o:‘:‘+ -'HDE STC.'EE H— i
Eea - EBTY by bueBl Ece .o x.L}:’;e$ro VA ectlag
‘o -#HD -d3 -Br BHECE - -E-HEecE -a3 -8y
ECG - @BV - CF3| - H ECHBr CH3 - QCcH3 -H-BOl - cH3 - ocHASS
-H ECEHWH3 -|OCF3 - HBECK - CH3 -tert-fbutyl -|H EGDCHEBI3
-1 so- gyl -H ECM -gH3 - CH3 - CH3 EGN - CH3 |- H - HG(C(H®)
- iy ECP -CH3gpH - Br -H ~tert-butyl
EHZ -Br -H -iso-propyl
EIA 1 -Cl H
EIB 1 -Br -H
EIC 1 F -H
EID 1 “CH; ‘H
EIE 1 -CF; ‘H
EIF I -OCH; H
EIG 1 -OCH,CH; -H
EIH 1 -OCF; H
Ell -1 -tert-butyl -H
EIJ -1 -iso-propyl -H
EIK 1 -CH; -CH,
EIL 1 -H -H
EIM 1 -H -Cl
EIN 1 ‘H -Br
EIO 1 ‘H F
EIP I H CH,
EIQ T -H _CF;
EIR 1 -H -OCH;
EIS 1 -H -OCH,CH;
EIT I H -OCFs;
EIU -1 -H -tert-butyl
EIV -1 -H ~iso-propyl
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ECQ -CH3 -H -F ECR -CH3 -H -CH3 ECS -CH3 -H -CF3 ECT

-CH3 -H -OCH3 ECU -CH3 -H - OCH2CH3 ECV -CH3 -H - OCF3
WEDSN@I87 - H -tert-butyl ECX -CH3 -H -i so- pxoppdT/ES004/023912

-CF3 - -HECZ -CF3 -Br -HEDA -CF3 -F -H EDB -CF3

-CH3 -H EDC -CF3 -CF3 -H EDD -CF3 -OCH3 -H EDE -CF3

- OCH2CH3 -H EDF - CF3 - OCF3Tabled8G - CF3 -tert-butyl -H

EDH - CF3 -iso-pwpyl -H ED -CF3 -CH3 -CH3 EDJ -CF3 -H

-HEDK -CF3 -H -O EDL -CF3 -4 -Br EDM -CF3 -H -F EDN

-CF3 -H -CH3 EDO -CF3 -H -

-CF3 -H - OCH2CH3 EDR - CF3 -

-tert-butyl EDT -CF3 -HRB{Tr-p O%Y-Il EDU -CHF2 -d -H

EDV -CHF2 -Br -H

Rg
i)

and pharmaceutically acceptable salts thereof, where:

Compound Ry Rs Ro
EIW -Ci -Cl -H
EIX -Cl -Br -H
EIY -Cl -F -H
EIZ -Cl -CH3 -H
EJA -Cl -CF; -H
EJB -Cl -OCH3 -H
EJC -Cl -OCH,CH; -H
EID -Cl -OCF3 -H
EJE -Cl -tert-butyl -H
EJF -Cl -iso-propyl -H
EJG -Cl -CHj3 -CH3
EJH -Cl -H -H

EJI -Cl -H -CH3
EJJ -Cl -H -CF;
EJK -Cl -H -OCHj3
EJL -Cl -H -OCH,CHj3
EIM -Cl -H -OCF3
EIN -Cl -H -tert-butyl
EJO -Cl -H -iso-propyl
EJP -Cl -H -OCF3
EJQ -Cl -H -tert-butyl
EJR -Cl -H -iso-propyl
EJS -CH; -Cl -H
EJT -CH; -Br -H
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EDW-CHF2 -F -H EDX -CHF2 -CH3 -H EDY -CHF2 -CF3 -H
EDZ - CHF2 - OCH3 - HEEA - CHF2 - OCH2CH3 -H EEB - CHF2

WO 05809987 EEC - CHF2 -tert-butyl -H EED - CHF2 - MOF/pRIOYD23912
-H EEE -CHF2 -CH3 -CH3 EEF -CHF2 -H -H EEG -CHF2 -H

- C = CLIED oL o [ oo el |

|_|]_4 = F2—H— B!é; | Z - I :IE'_ EE—CHF2— i—_}'I- CHS
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(l'i) and pharmaceutically acceptable salts thereof,
where: Conpound Ri RB REIW-O -d -HEIX-O -Br -H

wEkso@9sr F -H ElZ -A -CH3 -H EJA -d  -CF3 - HPETIBS2004/023912

-OCH3 -H BIC -d -OCH2CH3 -H EJD -d -OCF3 -H BEJE -C
-tert-butyl -HEJF - -/s-propyl -HEIG-O -CH3 -CH3

EJH -d -H -H EBJI CI ﬂcm&lg& H-CF3 BEJK -
-H - OCHSEJLCI- - -H - OCF3 EJN -d
-H -fer/ t

20 ol A e e ﬁ}e ey g Bty b Tonh g et
-G -HEBIT- ({I;Pﬁ&o)aﬂm” 1EzHY a- sGiaiht Bhaitdofrdneled3onétyidlic H

EJW - - -OCH3 -H BJY
hyfiroEgr%;gépgng FtcHlO carbon atoms. Representat%tra%% (C1-
Cio)alkyls include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, -n-hexyl, -n-heptyl,

-n-octyl, -n-nonyl, and -n-decyl. Representative branched -(C;-Cip)alkyls include
-iso-propyl, -sec-butyl, -iso-butyl, -tert-butyl, -iso-pentyl, -neo-pentyl, 1-methylbutyl,
2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl, 1-methylpentyl,
2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3-ethylbutyl,
1,1-dimethylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, 3,3-dimethylbutyl, 1-methylhexyl, 2-methylhexyl, 3-methylhexyl,
4-methylhexyl, 5-methylhexyl, 1,2-dimethylpentyl, 1,3-dimethylpentyl,
1,2-dimethylhexyl, 1,3-dimethylhexyl, 3,3-dimethylhexyl, 1,2-dimethylheptyl,
1,3-dimethylheptyl, and 3,3-dimethylheptyl.

“-(C1-Ce)alkyl” means a straight chain or branched non-cyclic
hydrocarbon having from 1 to 6 carbon atoms. Representative straight chain -(C;-
Ce)alkyls include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, and -n-hexyl.
Representative branched -(C;-Ce)alkyls include -iso-propyl, -sec-butyl, -iso-butyl,
-tert-butyl, -iso-pentyl, -neo-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,
1,1-dimethylpropyl, 1,2-dimethylpropyl, 1-methylpentyl, 2-methylpentyl,
3-methylpentyl, 4-methylpentyl, 1-ethylbutyl, 2-ethylbutyl, 3-ethylbutyl,
1,1-dimethtylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl, 2,2-dimethylbutyl,
2,3-dimethylbutyl, and 3,3-dimethylbutyl.

“-(Cy-Cypalkyl” means a straight chain or branched non-cyclic
hydrocarbon having from 1 to 4 carbon atoms. Representative straight chain -(C;-
Cyalkyls include -methyl, -ethyl, -n-propyl, and -n-butyl. Representative branched -(C;-
Cyalkyls include -iso-propyl, -sec-butyl, -iso-butyl, and -tert-butyl.

“(C,-Cyp)alkenyl” means a straight chain or branched non-cyclic
hydrocarbon having from 2 to 10 carbon atoms and including at least one carbon-carbon
double bond. Representative straight chain and branched (C,-Cjo)alkenyls include
-vinyl, -allyl, -1-butenyl, -2-butenyl, -iso-butylenyl, -1-pentenyl, -2-pentenyl,
-3-methyl-1-butenyl, -2-methyl-2-butenyl, -2,3-dimethyl-2-butenyl, -1-hexenyl,
-2-hexenyl, -3-hexenyl, -1-heptenyl, -2-heptenyl, -3-heptenyl, -1-octenyl, -2-octenyl,
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EKA -CH3 -tert-butyl -H EKB -CH3 -iso-pnmpyl -H EKC

-CH3 -CH3 -CH3 EKD -CH3 -H -H EKE -CH3 -H -d EKF - CH3
WO khosBo99EKG - CH3 -H -F EKH -CH3 -H - CH3 EKI - CPBT/UBR004/023912

-CF3 EKJ -CH3 -H -OCH3 EKK -CH3 -H - OCH2CH3 EKL -CH3

B o a P e el 1 b gty S eyt and
thHiked EKR -CF3 -CH3 -H EKS -CF3 -CF3 -H EKT -CF3 - OCH3

O e e B T e
hg@d%alﬁgh_ i gfrohh 28 @leeﬁbor?&t%ms lAnd 9101@1&1% a@Eé’s_t ?:E% Czﬁé[ﬁ?:n—carbon
do@hI8 bontl.- RE}bﬂEsentatwe stralght cham and branched (C,-Cg)alkenyls include -vinyl,
-allyl, -1-butenyl, -2-butenyl, -iso-butylenyl, -1-pentenyl, -2-pentenyl,
-3-methyl-1-butenyl, -2-methyl-2-butenyl, -2,3-dimethyl-2-butenyl, -1-hexenyl,
2-hexenyl, 3-hexenyl and the like.

“.(C-Cho)alkynyl” means a straight chain or branched non-cyclic
hydrocarbon having from 2 to 10 carbon atoms and including at least one carbon-carbon
triple bond. Representative straight chain and branched -(C,-Cip)alkynyls include
-acetylenyl, -propynyl, -1-butynyl, -2-butynyl, -1-pentynyl, -2-pentynyl, -3-methyl-
1-butynyl, -4-pentynyl, -1-hexynyl, -2-hexynyl, -5-hexynyl, -1-heptynyl, -2-heptynyl,
-6-heptynyl, -1-octynyl, -2-octynyl, -7-octynyl, -1-nonynyl, -2-nonynyl, -8-nonynyl,
-1-decynyl, -2-decynyl, -9-decynyl and the like.

“(C,-Cg)alkynyl” means a straight chain or branched non-cyclic
hydrocarbon having from 2 to 6 carbon atoms and including at least one carbon-carbon
triple bond. Representative straight chain and branched (C,-Ce)alkynyls include
-acetylenyl, -propynyl, -1-butynyl, -2-butynyl, -1-pentynyl, -2-pentynyl, -3-methyl-
1-butynyl, -4-pentynyl, -1-hexynyl, -2-hexynyl, -5-hexynyl and the like.

“.(C3-Cyp)cycloalkyl” means a saturated cyclic hydrocarbon having from
3 to 10 carbon atoms. Representative (C3-Cjp)cycloalkyls are -cyclopropyl, -cyclobutyl,
-cyclopentyl, -cyclohexyl, -cycloheptyl, -cyclooctyl, -cyclononyl, and -cyclodecyl.

“_(C3-Cg)cycloalkyl” means a saturated cyclic hydrocarbon having from 3
to 8 carbon atoms. Representative (Cs-Cs)cycloalkyls include -cyclopropyl, -cyclobutyl,
-cyclopentyl, -cyclohexyl, -cycloheptyl, and -cyclooctyl.

“.(Cg-C14)bicycloalkyl” means a bi-cyclic hydrocarbon ring system
having from 8 to 14 carbon atoms and at least one saturated cyclic alkyl ring.
Representative -(Cs-Cj4)bicycloalkyls include -indanyl, -1,2,3 4-tetrahydronaphthyl,
-5,6,7,8-tetrahydronaphthyl, -pethydronaphthyl and the like.

“_(Cg-Cyatricycloalkyl” means a tri-cyclic hydrocarbon ring system
having from 8 to 14 carbon atoms and at least one saturated ring. Representative -(Cs-

Ciptricycloalkyls include -pyrenyl, -1,2,3,4-tetrahydroanthracenyl,

~ 132 -



10

15

20

25

30
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atonEI‘R_eprc{Sbntam-@s GioEWbal@nylmH]g@Bchchentenyl -cyclopentadlenyl,

cyclohexenyl, -cyclohexadienyl,-cycloheptenyl, -cycloheptadienyl, -cycloheptatrienyl,

cyclooctenyl, -cyclooctadienyl, -cyclooctatrienyl, -cyclooctatetraenyl, -cyclononenyl,
-cyclononadienyl, -cyclodecenyl, -cyclodecadienyl and the like.

“-(C5-Cg)cycloalkenyl” means a cyclic non-aromatic hydrocarbon having
at least one carbon-carbon double bond in the cyclic system and from 5 to 8 carbon
atoms. Representative -(Cs-Cg)cycloalkenyls include -cyclopentenyl, -cyclopentadienyl,
-cyclohexenyl, -cyclohexadienyl, -cycloheptenyl, -cycloheptadienyl, -cycloheptatrienyl,
-cyclooctenyl, -cyclooctadienyl, -cyclooctatrienyl, -cyclooctatetraenyl and the like.

“-(Cg-Ca)bicycloalkenyl” means a bi-cyclic hydrocarbon ring system
having at least one carbon-carbon double bond in each ring and from 8 to 14 carbon
atoms. Representative -(Cs-Cig)bicycloalkenyls include -indenyl, -pentalenyl,
-naphthalenyl, -azulenyl, -heptalenyl, -1,2,7,8-tetrahydronaphthalenyl and the like.

“.(Cg-Cyg)tricycloalkenyl” means a tri-cyclic hydrocarbon ring system
having at least one carbon-carbon double bond in each ring and from 8 to 14 carbon
atoms. Representative -(Cs-Cg)tricycloalkenyls include -anthracenyl, -phenanthrenyl,
-phenalenyl, -acenaphthalenyl, as-indacenyl, s-indacenyl and the like.

“-(3- to 7-membered)heterocycle” or “-(3- to 7-membered)heterocyclo”
means a 3- to 7-membered monocyclic heterocyclic ring which is either saturated,
unsaturated non-aromatic, or aromatic. A 3- or a 4-membered heterocycle can contain
up to 3 heteroatoms, a 5-membered heterocycle can contain up to 4 heteroatoms, a 6-
membered heterocycle can contain up to 6 heteroatoms, and a 7-membered heterocycle
can contain up to 7 heteroatoms. Each heteroatom is independently selected from
nitrogen, which can be quaternized; oxygen; and sulfur, including sulfoxide and sulfone.
The -(3- to 7-membered)heteroaryl can be attached via a nitrogen or carbon atom.
Representative -(3- to 7-membered)heteroaryls include pyridyl, furyl, thiophenyl,
pyrrolyl, oxazolyl, imidazolyl, thiazolyl, thiadiazolyl, isoxazolyl, pyrazolyl, isothiazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl, morpholinyl, pyrrolidinonyl, pyrrolidinyl,

piperidinyl, piperazinyl, hydantoinyl, valerolactamyl, oxiranyl, oxetanyl,
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-zs-"propyl
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ungaiprated nqnepgmatic, or aromatic. A 3- or a 4-membered heterocycle can contain
up to 3 heteroatoms, and a 5-membered heterocycle can contain up to 4 heteroatoms.
Each heteroatom is independently selected from nitrogen, which can be quaternized;
oxygen; and sulfur, including sulfoxide and sulfone. The -(3- to 5-membered)heteroaryl
can be attached via a nitrogen or carbon atom. Representative -(3- to 5-
membered)heteroaryls include furyl, thiophenyl, pyrrolyl, oxazolyl, imidazolyl,
thiazolyl, isoxazolyl, pyrazolyl, isothiazolyl, triazinyl, pyrrolidinonyl, pyrrolidinyl,
hydantoinyl, oxiranyl, oxetanyl, tetrahydrofuranyl, tetrahydrothiophenyl and the like.

“-(7- to 10-membered)bicycloheterocycle” or “-(7- to 10-
membered)bicycloheterocyclo” means a 7- to 10-membered bicyclic, heterocyclic ring
which is either saturated, unsaturated non-aromatic, or aromatic. A ~(7- to 10-
membered)bicycloheterocycle contains from 1 to 4 heteroatoms independently selected
from nitrogen, which can be quaternized; oxygen; and sulfur, including sulfoxide and
sulfone. The -(7- to 10-membered)bicycloheterocycle can be attached via a nitrogen or
carbon atom. Representative -(7- to 10-membered)bicycloheterocycles include
-quinolinyl, -isoquinolinyl, -chromonyl, -coumarinyl, -indolyl, -indolizinyl,
-benzo[b]furanyl, -benzo[b]thiophenyl, -indazolyl, -purinyl, -4H-quinolizinyl,
-isoquinolyl, -quinolyl, -phthalazinyl, -naphthyridinyl, -carbazolyl, -3-carbolinyl and the
like.

“-(Cyq)aryl” means a 14-membered aromatic carbocyclic moiety such as
-anthryl or -phenanthryl.

“-(5- to 10-membered)heteroaryl” means an aromatic heterocycle ring of
5 to 10 members, including both mono- and bicyclic ring systems, where at least one
carbon atom of one or both of the rings is replaced with a heteroatom independently
selected from nitrogen, oxygen, and sulfur. In one embodiment, one of the -(5- to 10-
membered)heteroaryl’s rings contain at least one carbon atom. In another embodiment,
both of the -(5- to 10-membered)heteroaryl’s rings contain at least one carbon atom.
Representative -(5- to 10-membered)heteroaryls include pyridyl, furyl, benzofuranyl,
thiophenyl, benzothiophenyl, quinolinyl, pyrrolyl, indolyl, oxazolyl, benzoxazolyl,
imidazolyl, benzimidazolyl, thiazolyl, benzothiazolyl, isoxazolyl, pyrazolyl, isothiazolyl,
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“.CH(halo),” means a methyl group where two of the hydrogens of the
methyl group have been replaced with a halogen. Representative -CH(halo), groups
include -CHF», -CHCl,, -CHBr,, CHBrCl, CHCII, and -CHI,.
“.C(halo);” means a methyl group where each of the hydrogens of the
10 methyl group has been replaced with a halogen. Representative -C(halo); groups include
-CF;3, -CCl3, -CBr3, and -Cl;.
“-Halogen” or “~-Halo” means -F, -Cl, -Br, or -1.

The phrase “pyridyl group” means

(RZ) n

N
Ri

15 where Ry, Ry, and n are defined above for the Piperidine Compounds.

The phrase “pyrazinyl group” means,

(Rz)p\/\

Jp

where Ry, Ry, and p are defined above for the Piperidine Compounds.

The phrase “pyrimidinyl group” means

(Ra)p N
B!
R N

20

where Ry, Ry, and p are defined above for the Piperidine Compounds.

The phrase “pyridazinyl group” means
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EPA -Br -OCH2CH3 -H EPB -Br -OCF3 -H EPC -Br
-tert-bvAyl -H EPD -Br -zso-propyl -H EPE -Br -CH3

WO a3/08P87 - Br -H -H EPG -Br -H -C EPH -Br - H pP&I/ER1004/023912
-Br -H-F EPJ -Br -H-CH3 EPK -Br -H -CF3 EPL -Br -H
-OCH3 EPM -Br -H - OCH2CH3 FR) -Br -H - OCF3 EPO -Br -H
-tert-buiyl EPP -Br -H-W—prop EPQ -1 -d -H EPR -1

-Br -HEPS -1 -F -HEPT -1 - EPU -1 -CF3 -H EPV
-1 -OCH3 -H EPW-1 - OCH2CH3 - -1 -OCF3 -H EPY -1
-tert-bxxtyl -HEPZ -1 - 'Bo-prppyl -H EQA -1 -CH3
-CH3 EB -1 -H-HEQC -l -H - QD -1 -H-Br EQE -1
-H-F EQF -1 -H-CH3 EQG -/ -H -CF3

where Ry, Ry, and p are defined above for the Piperidine Compounds.

The phrase “thiazanyl group” means

N—S

| N
Ry

5  where R; is defined above for the Piperidine Compounds.

The phrase “benzoimidiazolyl group “ means

oy

NH

R4 Rg

where Rg and Ry are defined above for the Piperidine Compounds.

The phrase “benzothiazolyl group” means

s

S

R
10 g Ro

where Rg and Ry are defined above for the Piperidine Compounds. ‘

The phrase “benzooxazolyl group” means

o

O
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EQH -1 -H-OCH3 EQ -1 -H-OCH2CH3 EQJ -1 -H -0OCF3 EQXX
-1 -H-tert-butyl EQL -1 -H -iso-propyl4.5 DEFI N TI ONS

Wa\sooamesdbsherei n, the ternms used above havi ng fpCT/OB2004023912

meaning: "-(G -G o)alkyl" neans a straight chain or

Whae ®Yeeld RgNare Mefihdd dhvdé asahdPipehiddit Tonipoandsl to 10
carbon atoms. Representative straight chain -(G -

Gi o) al kyl sThevermdfanimebt inaludes diuh§8 not limifpd dpya cow, monkey,

SR SR R ot PR 6 Mg

ra@n@)g’ﬂlhﬂ@eﬂp‘ﬁg iafé hughen - |so propyl -sec-butyl,

-iso-butyl, -tert-butyl i sQ- pent -ne-pentyl, .
1- met hyl buTW ngsqr@bhwqggwwaﬂy 399@%/% Ty a8, usea/ herein, is any

@a#ep?%egﬁﬁp eWt ; c;&ﬂglﬁlﬁ Iséei% i nteﬁ%‘%gd)%’ﬁyﬁ Plgerllee Compound,

iﬁclﬂiﬂiﬁg}ﬂl sakrfonohed fi:emtahytbfdtah;lla bagie éuﬁn}iohaltgtbup, such as a nitrogen
3- et I but

g_rogp T H{ﬂ)‘gl}’t]i}gﬁln (iillg: 0 g%{éﬁy hly&{r?\pve saEret @u({%ubi.}/t are not limited,

| |
%srfﬁrgtgﬂe;ﬁﬁexy?é&a)@ r(r)é%lag/él’ %%H?H&Hﬁfg%#ydﬁerﬁﬁﬂﬁé HisA¥dte, phosphate,

&idiphdsphitexiyonicatinatedlaotatey yalpotats; lacidicitBateli tanstatey blsetet fannate,

2- gelf”%g Hé%lﬂg% !flécoél_ﬂa%_ gl:lqr{:eﬁ lrrraz%%% ig’t:ntisinate, fumarate, gluconate,
élu@argﬂld’f@tsﬁdfdhﬁﬁaﬁg Yorma8d) Besaodted lﬁlﬁ%ﬂiﬁté heghitesulforkafe, i

-C6) al kyl" means a straight chain or branched
efbanesyléqriate, hymen@s@ifgaﬁe,rmmm@ewfsm@, sl BB A
P OB RARSRS N e ShARHOID) CHR! rcl oy sprihllithay

ad&q}it@lblb ¥hit” a-flgtdmclmdb@a( ydlt pr%édéﬁeﬁi #Pipeedine Qoatpednd having an
(G -Ce)alkyls include -iss

aqidic fRRcjipnal erem, S aIa carh%ﬁyﬁﬁ éﬁ%{fvﬂc'tl%ﬁcs%%%ﬁw a
éhagﬁg@ﬁltl@ﬂ ))f/ z%)crce yﬁgﬁ&ggﬁé % Orﬁéfrlgggw | Rty bases include, but are

I met , I met propyl,
ﬂetrlmmtaﬂl tp,ehytdy(bxld@ -afetkialilnpetals y!hqh B-sodituhy ippestiyi, and lithium;

l@ytge )Hg%/ ?a%a)(mi e e{_ﬂ% bu %Gﬁérum iXémagn}{ﬁg Wllﬁf&{%des of other

thefatsd hli'ﬁﬁta@)éh@hihﬁlln and z&1cd hiionid Pdtatbanic amines, such as unsubstituted
2,3-di et hyl butyl, and 3, 3-di net hyl but yl .

-(d
meubsmmsm@%xdlauog maﬂeﬂamme@rdlmmémme tributyl amine;

Igs?rgdﬁ%é(ﬁ?g‘ P’é’i&%ﬁﬁ Ve ?r al g c’naeﬂhyﬁa?"&ﬂ C[ﬁé% n[flﬁ /s

ﬂriﬂﬁ(izllﬂﬂroxlyﬁbﬁiﬁ alkyleintiyés), such ps ﬁi@ﬁbn, b’isn,d)r-tﬂs—tﬂalhydroxyethyl)amme
Representative branched -(CG - | s include -/s

Z-ﬂayéwyterf-@ggflmmw or trig- di&ﬁyﬂethg}meﬂgylmnebhltlwdl lower
alld1 Cyg{@f& 5o ey R e s A0 RA 1102 RYABEAREY Damine,

or tri-(2-hydroxyethyl)amine; N-methyl-D-glucamine; and amino acids such as arginine,

lysine and the like.

The phrase “effective amount,” when used in connection with a Piperidine
Compound means an amount effective for: (a) treating or preventing a Condition; or (b)
inhibiting VR1, mGluR1, or mGluR5 function in a cell.

The phrase “effective amount,” when used in connection with the another
therapeutic agent means an amount for providing the therapeutic effect of the therapeutic

agent.
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hydr ocar bon having from2 to 10 carbon atons and
i ncludi ng at | east one carbon-carbon doubl e bond.

whe@see®st at i ve straight chain and branched — PCT/US2004/023912

(C2-CG o)al kenyls include -vinyl, -allyl, -1-butenyl,

- 2- but enylyphed §f1?§ﬂtgi/éu%r1¥*‘substltu&%%ﬁ[‘bfﬁe orrﬁoﬂ@e BdcRay |groups one
-3-net hyl -1 -butenyl”, -2-nethyl -2-butenyl,

oran@e hydmghyatoms Io6 thesrfjais gror.l.p hzemlnsﬂd witlpa n@m@s@yndmg number of

seionglﬁe{);(rg‘f&r Whezn &%tgﬁ@éf Ofgseg%r{ eﬁroypsyw _TLW?] %Qﬁe? eXch second group

cad bB A Ae, or dBFfE1eMe M bne eﬂab&ﬁﬁ%ﬁb{ lkhe mﬁn&@ of Ebdond groups is one or
- 3- decentﬁ and the like. "-(C2-C6)al kenyl" neans a

tstor dn geathertembedgpeny tha @n@aermfweewl greupsyisiPBRar bon
having fr ﬁ(p‘z i ncluding at | east
one car bogfﬁéa’gt?@g 'Er%%ﬂso gfgl?aélsent ative straight

chai n and Tlfeaaeﬂneﬂcmméﬁa)sah&ﬂmh&thanel ude -vinyl,
-al lyl, 1 butenyl - 2- but eny I so- hutyl enyl ,
- 1- pent eny¥ eteIZHpQM rijpeans dgn?FbY ¥Qrmamige t enyi |

- 2- et hyl -g; ;‘@]FM :

- 1 hexenyl , tleglﬁfgxen)?qlrp %%e%ﬁg ny ﬁl()?ﬁgﬁpi}{tlgl.mnde'
-(C2-Gi o)’HidqymyI“DMﬁa’hmemsshmaihghSulﬁmaden or branched

non-cycl I ¢ hydrocarbon havi from2 to 10 carbon

at oms andcnﬁ’c,tF‘iﬁ‘ai %9 ’FlePIégdgﬁgBW@to(t,%ﬁB‘é’ﬁl ‘;CL‘%‘?ﬁB%n triple

bond. ReprasebtRtiRg mtiRiigHibl&Bakal Faddieanched

-(C2-G o)al kynyl's include -acetyl enyl, -propynyl,
- 1- but ynyIThe—tEHbuA%S Imeans amppoteaphid latergl splerasisny | |

3 et i G B b DR e

anfel RERIoNIBY | cessatiof ©F ¥ Mnditiod 0P tsym)ﬂom théred€t yny |
-1- nonynyl -2-nonynyl, -8-non -1-decynyl,

- 2-decynyll ongsa@eglmqnt atﬁ—‘@tltl&lilcll}db%%l ﬂm%@fw@}%gﬁoreasmg
yﬁ?%%lirf%é%&h%‘“ oIS oPh CRRBRRHSH IOk refeot

i ncl udi ng Hie pheasss “preecmtipniod)i “pmvbmxmgf ranmtle: Id@nidclude the

Repr esent tive s} % g%tél chai n and ancE

gveplangs) of R AYSeE of HEPRdiEon QERSYPRIBN theregl- o pyny | |

-1-butynyl, -2-butynyl, -1-pentynyl, -2- pentynyl

- 3- myidhy| METRHGHSYFOR MARING/ THE PIFENEXINE COMPOUNDS

- 2 hexynyl, -b5-nhexynyl and the Iike. .
- (C3- G o) Frycphip@tidine Cofﬁ‘fn@ﬁlﬁs%aﬁ Bt W@k %ﬁ‘ing)é%\l'e%tlonal organic

hydr ocarbon having from3 to 10 carbon a

Rethesis enbarthefell¢wdgdlusteyive owthogds shawrin theg s¢hspes pglow.

-cyclobutyl -cyclopentyl -cycl ohexyl, -cycl oheptyl,

C{%Og 3&, 61 Vel %Vﬁggﬂgﬁ%'c;)rmgounds
hydr ocar bon ha on atons

et onr o 'Vﬁp%%ﬁaﬁw‘l’das V%f%&ﬁﬁfr“%e“w cPHifagpe obrained

b}%ﬁ@ HIRREREYE meBE shew baBGLiH IScheme 1:
-G zObi cycl oal kyl "neans a bi-cyclic hydrocarbon

ri ng system having from8 to 14 carbon atons and at
| east one saturated cyclic al kyl ring.
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Representati ve -(C8-C 4)bi cycl oal kyl s include
-indanyl, -1,2,3,4-tetrahydronapht hyl,
WO 3006/009987 t et r ahydr onapht hyl , - per hydr onapht hyPCEOS2005823912
like. "-(C8-Ci4)tricycloalkyl” neans a tri-cyclic
hydr ocarbon ring system ha§chgmérnom 8 to 14 carbon
atons and at | east one saturated ring. Representative
-(Cs- Ci4d)tricycloal kyls include -pyrenyl,
-1, 2,3, 4-tetrahydroant hracenyl perhydroantarﬁbqnyl
-ace¥nt hreneyl , -1, 2, 3, 4- tetrahydropen@h nyl ,
-5,6 7,8-tetrahydrophenanthrenyl

pe ophenant hrgs)yl and the i ke. OH
" o)ﬁycloalken ans a cyclic non-ayonmati
hydr oca é hayi ng | east one Qarbon-carBon deubl e

bondyth the cyclic

at;;i\h::presentﬁ ve - Ci 3¥Eycl oal kenyl s inc
-cychopent enyl, -cycl opent adi enyl, cyclohexenyl, "N
-o¥cl o adi enyl , - cycl ghept enyl , -cycloheptadienyl,
-cyclohhptatrienyl cyclooctenyl -cycl ooct adi >

_cycl odktatrienyl, -cylooctatetraenyl, -cyclononenyiH
-cyclononadlenyl -cycl odecenyl , -cyclodecadlenyg ané
the 1§k - (C5- CB)cycIoaIkenyI" means a cyclic

non- aronatic hydr ocar bon having at | east one
car bon-carbon double bond in the cyclic system and
from5 to 8 carbon atons. Representative _—=

- (C5-C8) cycl oal kenyl s include -cycl opérd , N
-cyclopentadlen |, -cycl ohexenyl, -cycl ohmgyxad
-cycloheptenyl Zm\b Ioheptadlenyl -cycl oh i enyH,
-cycl ooctenyl, -gyel t adi enyl , -cyclooct [

- C cl ooct at et r ae yl an thqb$1§al 0

%08 & 4) bi cyc k r}%@t} umg78C cli c ——(Ra)n,
hydr ocar bon rHihg s ten1haMLng_aL~Least one f/J
car bon-car bon doubl ¢ bond in each ring and from 0

14 carbon atonms. Refresentative

- (C8-Ci 4) bi cycl oal lggnyl s i ncl ude -indenyl, o
-pent al enyl, -naphthal enyl, -azulenyl, -heptalenyl, N
-1,2,7,8-tetrahydronapht hal enyl and the Iike. 3b |
-(C8-Ci4)tricycloal kenyl™ means a tri-cyclic R
hydr ocarbon ring system having at | east one

car bon- carbon doubl e bond in each ring aqggkggn18 to
14 carbon atons. Representative (Ra)p~L_ N
(C8-Ci4)tricycloal kenyls include -anthr cenyy

-phenanthrenyﬁﬂgn benal enyl , -acenapht hal OH

H

s-indacenyl, s-i d%ﬁyl and the |ike. "-
7- mgnber ed) heter cycl ' or tpuyitum-Bec Ri
7- nenbered)hete " messs a 3- to 7-nmenbdred
nmonocycl i ¢ hefier ocyFlic rirg—which—i»s eit her
saturated, unsaturafed non-aromatic, or aronat A 3-
or a 4-nenbered het’er ocycl e can contain up to 3
heteroatons, a 5-nabered heterocycle can coftal mNyp
to 4 heteroatons, a 6- nenbered heterocycle can
contain up to 6 heteroatons, and a 7-nmenbered3c R
het erocycl e can contain up to 7 heteroatons. Each

het eroatomis independently selected from nitrogen,
whi ch can be quaternized; oxygen; and sul fur,

i ncl udi ng sul foxi de and sul f one.

—(RAa)m
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The -(3- to 7-nmenbered)heteroaryl can be attached via
a nitrogen or carbon atom Representative -(3- to

wQ@ 20080tm8ed) het eroaryl s i nclude pyridyl, furylPCT/US2004/023912

t hi ophenyl, pyrrolyl, oxazolyl, imdazolyl, thiazolyl,
t hi adi azol yl, isoxazolyl, pyrazolyl, isothi ﬂq\yl

pyri dazi nyl, pyrimdinyl, pyrazinyl, @iazinyl N

nmor phol i nyl , pﬁrrolidinonyl, pyrrolidinyl /
pi peri di nyl, agégyl hydant oi nyl , val

oxi ranyl, oxetanyf; N ahydr of ur anyl ,
tet[ahygropyranyl, tetkahydlgl1 lmmﬂy@yl Ry
t et rahydropyri ' y}’Ntetﬁﬁ@ydrothlophenyl

t et r ahydr ot hi ®pyranyl and +he—++ke—*-(3- to
5- menber ed) heterocygle” or "-(3- to

5- menber ed) het erocyCl 0" neans a 3- to 5-nenber;¥ﬂ\\
nonocyclic heterocytlic ring which is either o
saturated, unsaturated non-aromatic, or aronmatic. ﬁwb-
or a 4-menbered heterocycle can contain up to 3a R
het eroat ons, and a 5-nenbered heterocycle can contain
up to 4 heteroatons. Each heteroatomis independently
selected fromnitrogen, which can be quatﬁ&fﬁzgd;

oxygen; and sul fur, including sulfoxide a
The -(3- to 5-nenbered)heteroaryl can be at\{aclyed via
a nitrogen or carbopg atom Representative ; OH
wenbered)heterojzyIS\lncIude furyl, thiopfienyl,
pyy rolyl, oxazoliyl, im dazmuwlhthlﬁdsngocol yl,
pyrazol yl, Rs0t hi lyl, tygmazinyl, pyrrol i di npnyl , 77—
pyrrolidinyl, hydantoi nyI ——e-)el—Fa-ﬁ-y-I—>oxet anyl ,
t et rahydrof uranyl ,x t et rahydr ot hi ophenyl and the N'ke.
-(7- to 10-nenbered)bicycloheterocycle" or "-&Z;Li?
10- menber ed) bi cygkohet erocycl 0" neans a 7- t@
10- menbered bicyclic, heterocyclic ring which is NH
ei ther saturated, unsat urat ed non- aromatic, or A
aromatic. A -(7- to 10- nenbered)blcycloheterocycle
WIRRL R NS, RL Mt 2h@ Aar@@é Qi;gsfo'r ﬁg:efﬂ QSR E¥mpounds; R is Ar,
sel ecteJ‘fron1n|trggen can be ¢ aternlzeg
wgend Xaisc lmildgenr , i ncl ud| ng sul f oxi de and sul f one.

The -(7- to 10-nenbe b t A b
At tached vied SOUNROE SEeogroe o SOt %ﬁim‘é%ﬁﬁ%qfwr “butyl
1ithiGm (t107 MOmmRphas sl Pinty ¢1 b ﬁ{ﬁél@ ﬁyﬁmzo Rl Welergec is added

- qui nol i nyl, -|squ|noI|nyI - chronon -coumari nyl ,
dropieise ¢ pomppwumf. formylp 1 in B@hﬁ@?l@] FHIF & nnL) The resulting reaction

mﬁtﬁ[}é 3S|[ %%{e?'za? %36 ¥J)1‘I agagldﬂ?ﬁé]% ?/ quea%ijergl vir/1 ¥l} aqueous NH4CI at about

0°Q hxhh alesarigamit and HARLLNMEEE Isfpdrated C’Blﬁeb@fu@blyd layer is extracted with
-/ ?- carbollnyl and the like. "-(GC4)aryl™"
HHE. iR &

ARig %}fewlﬁn"dia@%w&o “Hf’él Oég%m%l?b.’ﬁs zﬁléled (NazSO04).
T}%%Qﬂﬁﬁg d\jtho‘i’ll'ig @&{Ueﬁﬁrréﬂ:d undek Péducd ressure tq provide areﬁldue The

eteroary means an ar et eroc
resuhge lmpufifltcbusﬁﬁ)g ﬂaﬂitxémsmatogxaphlyi pmg shich lgelhamhonn almd;-d with ethyl

G S B LA rrngh o B 7 5o it oot Mimpound
xﬂ%&@mabomdl R4S PORUsH%).Y

The compounds of formula 2a-e are commercially available or can be

prepared by methods known to those skilled in the art.
The compound of formula 1 can be obtained by reacting a compound of

formula 4 with an isocyanate as shown below in Scheme 2.
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sel ected fromnitrogen, oxygen, and sulfur. In one
enbodi nent, one of the -(5- to 10-

woreeber®d) het eroaryl ' s rings contain at | east POEUS2004/023912

carbon atom |n another enbodi nent, both of the -(5-
to 10- nenbered) heteroaryl's rings contaln at | east one
carbon atom RepresentatlveSdF%nezo

10- nenber ed) heteroaryl s include pyridyl, furyl,

benzof uranyl , thiophenyl, benzothi ophenylQ qui nolinyl,
pyrrolyl, iqﬂUﬂyl, oxazol yl, benzoxazol yl}l_i m dazol yl,
benzi m dazoDyl ,ot hi azol yl, benzot hi azol yI, Y} soxazol yl ,
hiazonI VNG nyl, pytin

pyrazol yl , Tari(Rghm,
pyrazi nyl , ol yl , t‘kNHﬂlnyl ci NnnONT nyl ,
pht hal azi ny @w nazol i nyl CH2(han" means a

nmet hyl group 'P\/here one oT“t‘hrh?drogen@of He net hyl
group has bedh replaced with a hal ogen. Repgesentative

-CH2(haI 0) grgups i ncl ude -CH2F, -CH2d, -CH2Br, and
CH2I. "-CH(hdl 0)2" neans a nethyl group where two of

Maae Ryl Rse @éfuteh Qb&w] foy thesmﬁétmlﬁ@@@m 6@1is! &1l RgeAr, or Ars
wi th a hal ogen. resent at ive -CH(halo)2 groups
i ncI ude - cﬁngmp_o biormylagh 20 @ chlgyafprm 1saa|dded to a solution

Y VA Y e -
waa‘:tkonanixaire @smrreﬂefpr ﬂﬁﬁnB htalt ulﬁout @6?(a| ’ﬁ])e3scgvemlﬂ [SStklen removed
I nqcﬁléij%’“c‘?-‘ijeclgg?u;qio pr@pde g EﬁSlduﬁr ThF resﬁ;g 1§ ﬂi’sﬁg@eegé’?%&'@?WO mL)
Q{dQH@HC‘W%‘ﬁLm R dhehe ré@'ultmgu nlum%ﬂ %ﬁﬂ iiivg I%acgl%ﬁl'rﬂﬁglre allowed

above for the  Piperidine hr ase
tbp:;nr foriahguit 1@rlo uPtte neectivg, ml(XR’@ is thien pburedLmMn gater R00, mRRand the

def.i ned abgve for. the Pi erldlne
BBl Lo TP e IR DG Aol B0 pBOREH Of B resuiting
d@lutmnFia ext@qebdowith @thglpédefa@siarﬁnﬁa 8th Pﬁcetalﬂ@la%@ Qkd if¥ined and
Conpounds. The phrase "pyridazin group” “neanswher e

gried (MBB0.anFhpslyent dethemEaneysd vadergeducee prispat talprogide a residue
AR %ﬁnﬁl—ﬁ] ﬁsﬁg s m&ﬁh@%ﬁgﬁ& ofl %R gnle(?o'ﬁmn eluted with ethyl

acetate/hexane (gradient elution from 30:70 to 70:30) to provide the compound of
formula 1.

Isocyanates of formula R-NCO are commercially available or are can be
prepared by reacting an amine RNH, with phosgene according to known methods (See,
e.g., H. Eckert and B. Foster, Angew. Chem. Int. Ed. Engl., 26, 894 (1987); H. Eckert,
Ger. Offen. DE 3 440 141; Chem. Abstr. 106, 4294d (1987); and L. Contarca et al.,
Synthesis, 553-576 (1996). For example, an amine Ar,NH, can be reacted with

triphosgene according to the scheme shown below.

Triphosgene
DCM
R-NH; e R-NCO

Typically a solution of triphosgene (about 0.3 eq.) in DCM (about 0.3M)
is slowly added to a stirred solution of the amine (about 1.0 eq.) in DCM (about 0.3M) at
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where Ri is defined above for the Piperidine
Conpounds. The phrase "benzoi m di azolyl group " neans
\V&2MﬁMWheTe R and RO are defined above for thePCT/US2004/023912
Pi peri di ne Conpounds. The phrase "benzot hi azol yl
@ouugboun@ms ’Dhealeectmnamumg issthen stiafadrag dbais abeutf25°C férabout 10

b AR e s AR S i PP DG ey St bt B for

dHoaes hy mberesafmmd&e isld¥R1ddeb Aboid AbsMI25°C] flgdrel @ad tRUMiltrate
is not limted to, a cow, nonkey, baboon, chinpanzee,

W@érat%]ﬁ@@pve the éesn@ﬁllﬁéﬂ@&ﬁlatﬁt ur key, qual |, cat, dog,

nouse, r at

"phar maceugl C ﬁ%ﬁ%%&ig U?a 18 g:gpﬁpermgﬂy ﬁ%aé%llﬁgrog ‘?‘Pagei Rrepared
@nmembagmﬂﬁoum@ﬁelsm&aqgm@m e salt that can be

prepared froma Piperidi ne Conpound, including a salt

formed frobedriperidine SRmpauIsissvhers Kris O WA« i§rSHranglserbe
R OB oDl B0 BEioh I SSLBRE $hilPs,
limted, to sulfate, C|trate acetate, oxal ate,
chI oride, bromde, iodide, niBSekeme3bisulfate,
sphate, acid phosphate, isonicotinate, |actate,
icylate, acid citrate, tartrate, ol eatdRohagfa

ot henat e, | tart rate, ascorbate, succinatel |/
Jmdent |( f unbrtaeyl lighivooh 8% OH
ar onat e, sac te tgrmat e, benzoate, gl ga

hanesuifonate /1 anesul fonat e, benzenesulfoﬂate /) T (Ra)m
pfioluenesquB at and pamoate e

(I nethylene bi sy ( 2- hydroxy 3- naphthoate)) salts.
The term" pharnaceutlcally acceptable salt” also

i Bl udes a salt prepared froma Piperidine Conpound
havi ng an aci di c shuncti onal group, such as a 6a
carboxylic acid functional group, and a
pharmaceutically acceptabl e i norgani c or organi c base.
Sui t abl e bases include, but are not limted to,
hydr oxi des of alkali netals such as sodi um potassium
and lithium hydroxides of alkaline earth netal such

as cal ci um and magnesi unmy hydr oxi des of ot hﬁ#?épg,%\

such as a num and ni or gani '

such as uﬂ%] t ut edagpgﬁvg%&@ggl tuted noff

Xi-#+ or tri |ky m ne HFbll(:yclohexylamne tribut

am ne; pyr| B«Nl\l-msthyl N- et hyl am ng,L di et hyl afi ng;
h

triethyl mono-, bis-, or tris-(2-hydroxy-lowet_ 7 (Ra)m
al kyl am nes) Xsuch as nono-, bis-, or l}l
tris-(2-hydr f)yet hyl ) am ne, P

2- hydr oxy~f e7T- but yl am ne, or

tris-(hydroxymet hyl) et hyl am ne, N, N-di-| ower 6b

al kyl - N- (hydroxy | ower al kyl)-am nes, such as
N, N- di net hyl - N- ( 2- hydr oxyet hyl ) am ne, or
tri-(2-hydroxyethyl)am ne; N-nethyl-D gl uca(ﬁ pe,N,a.n\d

am no aci ds such as ai) t-but}r;ﬁlthlum/ -78°C /
N\ OH
(Ra2)p THF
N Ry
. I 1 . R
R 2 ll\l
] P
2 6¢c

- 142 -



10

15

| ysine and the |ike. The phrase "effective anount,"”
when used in connection with a Piperidine Conpound

wore@i®o@s? anount effective for: (a) treating OPCT/US2004/023912

preventing a Condition; or (b) inhibiting VR, nd uRl,
or nd uRS5 function in a cell. The phrase "§£ ecy/yﬁ
amount , " when used in conn? Lon w th the
therapeu(RQ agent medhsbuiyl i {-Bor prOV|d|n \¢h
5henapeut|c ct offHFhe therapeutic agent.Wen/a
first group|| |s @substltuted wi th one or nore" sBgo
groups, Nor e hydrogen atons of the first gr
i's replacé th a correspondi ng nunber of second
groups. \Wen Xhe nunber of second groups is two or =
greater, each second group can be the sane or
different. Il4q one enbodi nent, the nunber of second gq
groups is one or two. In another enbodi nent, the
nunber of second groups is one. The term " THF" neans
tetrahydrofuran. The term "DCM neans dichl oronet hgpe.
The term "DVF' neans q‘ §§h #gqnyggr The termN, N
" DAST" neansN—éﬂlethyl sul'tur i fluoride. OH
$erm " DVBO! he d PH;H sul foxi de. The term "gBD"

means i nfR ory- meeI | sease. The jerm"|BS" ns A(Ry)
irritabl e-bo syndrgﬁg_ Fettern1"ALS" nmeans 3/m
anyotrophic | dteral PSS % he phrases "treatnmentN

of ," "treating"” and the like include the aneliorationp

or cessation2f a Condition or a synptomthereof. In

one enbodi nent, treating includes inhibiting, for Ge
exanpl e, decreasing the overall frequency of episodes
vGﬁer@RQCIQdRS, 10, @hd P aﬁé’dﬂﬂﬂé(ﬁab@w R0the Pip&idil @6@pounds; X is a

ﬁngventlon of ," "preventing" and the Iike include t he

B i6fa nifieecamseiEcldie HOw (ﬁ@ﬁ,tfpwcfmplg TsPmsiresnc et al.,

Rl B SR M IO L B0 et usi ng

convent i orfn&l a lgioh (§ft§B'uIt1fQESIM iohefaynd, h8.4froll| 3avd ﬁ@ml) or
illustrative net hods shown in the schenes hel ow.

mvBikidd ¥op beptene,d Ot ralpd bha mpraelh & etheist me %@%eé @zomlse a
QAR of § co &Eﬁ)fl:ﬂ)ﬁﬁﬁlhé rée(?)@@rﬁ?ﬁ’&ipqﬁ eltfaf 29 L) & - z%“glnlﬂjder a
R4 et

Is -OHc obtalne by the i Iustra Ive
stinogen ababs;plvelrenTchaswﬁng s@oHems stirred at -78°C for about 1 hour. To the
resulting solution is added dropwise a compound of formula 5 (25.0 mmol) dissolved in

ether (20 mL) at -78°C and the resulting mixture is allowed to stir at about -50°C for 3 h.

The reaction mixture is then quenched with aqueous NH4Cl1 at 0°C and the resulting
reaction mixture is extracted with ether. The organic layers are combined, dried
(NazS04), and concentrated under reduced pressure to provide a residue that can be
purified using flash chromatography on a silica gel column eluted with ethyl acetate/
hexane (gradient elution 30/70 to 70/30) to provide a compound of formula 6a-e. The
nitrogen protecting group is then removed to provide a compound of formula 7a-e,
respectively. The compound of formula 7a-e is then reacted with an isocyanate of

formula R-NCO to provide the compound of formula 3a-e, as shown below in Scheme 4,
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(RR2)n Rt-butyl lithiun - 78CTHF(R2 N / R2 N

I (
(RZ)PN(RZ)

t-butyl lithiunf-78C R N THF (Ra)n . 2b
woRooRowsbut yl lithiunm -78C Ri N THF X 2¢( R2) RCT/US106H/023912
t-butyl lithium-78C Ri THF ,OHN I/ \ N t-butyl

l[ithiunl-78C THF X 2e N H 3RhBmetaere R , R 2, R3, n,
m and p are defined above for the Piperidine
Compounds; R is 2 or At3; and X is a halogen. To a
sol ution @), //or%pg%nd of formula 2a-e in the presence
of tert-buty |th um (1.7 Min heptane, 6.45 ni,

11. 12 mmol) i (200pL) at -78C is added dropw se a

compound of for I n anhydr ougNogF (10 nmL). The
resul ting reagtion > 3a

R-NCO
R, 3b

Y

R-NCO

R-NCO
R 3d

Y
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m xture is stirred at -78C for about 3 h and is
guenched w th agueous NH4Cl at about 00C and the

woe@aniwsand agueous | ayers separated. The aquBROLIES2004/023912

| ayer is extracted with THF, the organic |ayers
conbi ned, agﬁ&{pe conbi ned organic layers dried (Na2S
4). The regGltimy solution is concentrated under
to provide a residue. The residue is

et hyl acet at e/ hexane (gradi ent

. 70:30) to ptdePde a_Piperidine
Compound where|X is d,R4 1S -OH (3a-e). The  3e
2a-e are conmercially avail able
or can be preparenN”by nmethods known to those skilled
inthe art. The c¢npound of formula 1 can be obtained
by reacting a condound of fornmula 4 with an isocyanate
as shown below ifu Schene 2. Schene 2 1. R-NCO 2. 4N HG
T"(R3)mH 4 where R3, and m are defined above for the
Fhite R, RNK; CRROUHAGSare ABENAE dbDvé R 1R Pi?er’i\iiﬁ@ CRRHPREEE R is Ar,
formula 4 620 nmol ) in chloroformis added to a

eroAmt angnX @ a balogegocyanat e of fornmula R-NCO in

chl or of or 30 at about 250C. The.resultant. .
reaction ?F‘i? ﬁ?lé%%% 0@? FW%%“%&??%? 7%"’3?3{1“2&7 BfpCM (I mL) is
#fIB& dropRaseSPLoIRdn dfSisddy@iktd RONEOA 1 Hndel) ifi BAM €dmlL) at the about
E%essure to provide a residue. The residue is

Epdibgaesultantypixtyrs @s FHopved ie stimat @bput256C denabpyt Hhgdhe solvent is

i ' ' Xt U@ .
b I S PR L0 G5 R A g wsin
diBcd ged polpoinrédated plith et acetfteOfexahg (gadertlebutioh 1@H)0ust76(50) to
to a value greater tggn 10 wi th aqueous potassi um
RV 6 A comPotpbol fosmPkai 3 sol ution is extracted with
et hyl acet gt l5 ReEhAS
combi ned aﬁgggﬁ’?g%d ?ﬁl\/fé)g%l)&%.s)lggﬁe g%%l%ﬁaﬂ?@%t% ﬁg%n be prepared
eprotesting tictaritrogeduatad of r esmpownd of fpmoula Sestwwndwilaive
that can be purified using flash chromatography on a
silica gel colum eluted wi xjh ethyl acetate/ hexane
(gradient elution from30: 7)) to 70:30) to provide the
compound of formula 1. Is ates of formula R-NCO
are comrercial ly avail abl ¢ or—qRg),can be prepared by
reacting an am ne RNH2 wi osgene according to
known net hods (See, e.g., Fm Eckert and B. Foster,
Angew. Chem Int. Ed. Engl,H26, 894 (1987); H. Eckert,

8

Compounds of formula 8 is commercially available or can be prepared by
methods known to those skilled in the art.

Any nitrogen protecting group known to those skilled in the art hcan be
used to protect the nitrogen atom in the compound of formula 8. Suitable protecting
groups are described in T.W. Greene et al., Protective Groups in Organic Synthesis,

494-653 (3d ed. 1999).
Isocyanates of formula R-NCO are commercially available or are can be

prepared as described above.
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Ger. Ofen. DE 3 440 141; Chem Abstr. 106, 4294d
(1987); and L. Contarca et al., Synthesis, 553-576

WO 2:9@88)99sFor exanpl e, an anmi ne Ar NH2 can be rper/UszH04/023912

with triphosgene according to the schene shown bel ow.

Tr i phosgeng.6RCVVRtINGER for RIaKEa: Piptiritihé Compdahds i on of
triphosgene (abWherd Xis¥hand RyisDOW (about 0.3M is

slowy added to a stirred solution of the am ne (about

1.0 eq.) imhdpifetiaine\donthodd wAEROW S BROR] 1s7—5ﬁ-?canTﬁ'éeobtamed by
reaction mxture is then stirred at about about

a orcthmdsnalogousrtohat dagcribhé it Seheaedk torpzovitle ﬁlerPapqehnet Gompounds

RRe oy 5 it 8 LORT Lk Pt Bt i Bl S betow,

250C filtered, and the filtrate concentrated to give
the desired isocyanate. Co unds of fornmula 4 are
commercially avai al abl e or gan be prepared by net hods
known to those skilled ingtheyart. The Piperidine
Conpounds where X is O an R4)—I'(B3)-n(}| can al so be
obtained by the illustrativel“met hod shown bel ow hi
Schenmes 3 and 4. Schene 3 )Jn- .N (R2)n | ) t-butyl
lithium/ -780C L O H TH™S Nl-(RB)mP6a(R2)P(R2)
) t-butyl lithium/ -780C\ +LTHF R X 2b 6b (R2)P N |
) t-butyl lithium/ -780C J THF

9

where R3 and m are defined above for the Piperidine Compounds and R is Ar, or Ars is
used in place of the compound of formula 1.

The compound of formula 9 can be obtained by a method analogous to
that described in Scheme 2 to provide the compound of formula 1 except that an
isothiocyanate of formula R-NCS is used in place of the isocyanate R-NCO.

Isothiocyanates are commercially available or can be prepared by reacting
an amine of formula Ar,NH, with thiophosgene as shown in the scheme below (See, e.g.,
Tett. Lett., 41(37), 7207-7209 (2000); Org. Prep. Proced., Int., 23(6), 729-734 (1991); J.
Heterocycle Chem., 28(4), 1091-1097 (1991); J. Fluorine Chem., 41(3), 303-310 (1988);
and Tett. Lett., 42(32), 5414-5416 (2001).

C(S)Cl,
R-NH, —»  R-NCS

Alternatively, isothiocyanates of formula R-NCS can be prepared by
reacting an amine of formula RNH, with carbon disulfide in the presence of
triethylamine in THF, followed by reaction with hydrogen peroxide and hydrochloric
acid in water as shown in the scheme below (See, e.g., J. Org. Chem., 62(13), 4539-4540
(1997)).
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2¢ 6¢(R2) = N1 ) t-butyl lithium -780C THF 1- (R3)m
2d ad | ) t-butyl lithium -780C THF R X 2)

wae@msobt®sti on 2e 6e where R, R2, R3, n, m apdI/pSzan€023912

defi ned above for the Piperidine Conpounds; X is a

hal ogen; and P is a nitrogen protecting group (see,

for exanple, T.W G eene kEtd, THRShecti ve Goups in

O gani c Synthesis 494-653 (8d ed 1999). To a solution

of t-BulLi (17M|n heptay%g:l L, 31.3 nmol) or

n-BuLi (1.6 Min heptane, 31.3 mmol ) in ether

(30 nm.) is added gdgpwi se_a sol ut Lon Ofrﬁ C/%orrpound of
formula 2a-e (31.3 mml) in ether (20 ﬁ -780C

under a niTHe@®ipsridiierOspbeurel widre X & Sudrdi Rugis S@HLdan(ba obtained by

stirred at -78C_for aho our he res
wetlo apalpgons it éﬁssm; @]theﬁﬁ%m & p@&ﬁ%ﬁ%ﬂgeﬂdm
I g
3o bl B0 i A USLof Gl TGl o

R-OICS3ishuisedimeplaceaf theoisocganita o€ farsmuidRINGQenched with
aqueous NHACI at 00C and the resulting reaction

mxture is tracted with ether. The organic yers
are conbi n‘b@" '%‘i?;i"“ﬁ"ii'. under
reduced pressur e XJ3.0-GN dnd By that can be
purified usi sh chro ica

col um el LFI?&QIE\F{ %@ﬂwo‘g%te‘f’ﬁ?%&] %é\im I{dg‘#‘hldl Q%tecan be
Fthd R HBiABefoh #HHcHBhe 50 provi de a compound of

or nu The nitrogen protecting group is then
renoved to provide a conpound of fornula 7a-e,
respectively. The conpoundSeliem&dnul a 7a-e is then

react ed W|th an i socyanate of formula R—I\ICOtR proyj de
t he conp¥iyn Odf fornula 3a-e, as shown bel ow IR Sthenme

4. Schene4 R- NCO 3a 7a R- NCO
/ (RS)m ) (R3)m
N N
+ RNH; —m
/k )\
NC——N 0O NC—N rI\JH
R
10

where Ar, R; and m are defined above for the Piperidine Compounds; and R is Ar, or
Ars,

A compound of formula 10 is reacted with an amine of formula R-NH; in
an aprotic organic solvent such as diethyl ether, di-n-propyl ether, THF, DCM, or toluene
at a temperature ranging from about 25°C to about the reflux temperature of the solvent
for a period of about 0.5 h to about 24 h to provide the Piperidine Compound where X is
N-CN and Ry is -OH. In one embodiment, the aprotic organic solvent is di-n-propyl

ether. In another embodiment, a reaction mixture of di-n-propyl ether, a compound of
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R3b (Rs) n 7b RNCOR 3c " (Ra) n7c . N(RR p\ N.OH
R-NCO 3d 7d. OH R-NCO 3e where R , R2, R3, n, m and p

wae@sdefsned above for the Piperidi ne ConpoundBCT/BS1084/023912

Ar2 or Ar3; and X is a halogen. To a solution of a

A f nirla R °
SORREY B o ST A EMTE ks Pl by 0o
iabodD@VF C1 Inlahothtr drhisoddinemnt thEFoéb@noﬂ' e xtuesof dlanpropybdthn‘rea
is allo

sempemd qufO%rﬁlgﬁ tlb éﬁ@t about Lag[égﬁ% ilgﬁpgatt aotemperature of

BN I79eC o Holididen t hat can be purified using a silica
el columm eluted with ethyl acetate/ hexane (gradient

el uti on 10/196 compF@id3d)fotmaulp A ¢halbe aboimep ousktbvof below in Scheme
formula 3a-e. A conmpound of fornmula 5 is commercially

gval | abl e or can be prepared by protecting the

nitrogen atom of a conmpound of forrmula 8, shown bel ow

8 Compounds of fornula 8 i Schemiesd ci al |y avail abl e or

can be prepared by nethods known to those skilled in

the art. Any nitrogen protecting group known t
skilled in the art can be used to protect theyhitrogen
atomin the conpound ofgfornula 8. Suitabl cting
groups are descri bednh T.W Greene et al.
G oups in Organic Sy ‘the5|s 494- 653 (3d e S

Ta-e + _—
O Q.

10

where Ar; is defined above for the Piperidine Compounds.

A compound of formula 7a-e is reacted with diphenylcyanocarbodimidate
(commercially available from Sigma-Aldrich, St. Louis, MO (www.sigma-aldrich.com))
in an aprotic solvent such as diethyl ether, di-n-propyl ether, THF, DCM, or toluene to
provide the compound of formula 10. In one embodiment, the aprotic solvent is DCM
and the reaction mixture of the compound of formula 7a-e and
diphenylcyanocabonimidate is allowed to react at about 25°C. In another embodiment,
the aprotic solvent is toluene and the reaction mixture of the compound of formula 7a-e
and diphenylcyanocarbodimidate is allowed to react at about 110°C. The compound of
formula 7a-e and diphenylcyanocabodimidate is typically allowed to react for a period of
about 0.5 h to about 24 h. Typically the compound of formula 10 is used without further
purification.

The compounds of formula 7a-e can be obtained as described above in

Section 4.6.1.
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| socyanates of fornmula R-NCO are commercially

avai | abl e or are can be prepared as descri bed
wabase9st. 2 Met hods for Maki ng Piperidi ne ConpODudg®04/023912

VWere Xis S and R4 is -OH The Pi peridi ne Conpound

where X i 9,63 aMetiRddd for MhkingPip@ridiat Tongsbundsa net hod
anal ogous to t jghe,d88EN and IBGEeOEL 1 to provide the
Pi peri di ne Conpounds where X 15 O and R4 is -CH (3a-e)
except th oo ON-GPoWa R b

Fhe @}gégl?gf% stfe’c?nl @élgﬁg‘{)ﬂ&gﬁlgN S) R84 Q94 can be

where R3 and ove for the Piperidine
pfepaned ydsmethadd EBhdlegolis 2o that des@ribes] insSelieme 150 amyidsfthe Riperidine

compound of "l LT onmpound. of fornula 9 can
ChRTBRH Wi i i Ry -QFLEBS oLeeet Hana POt as iy 11
sIREP&ow, t 0 provide the conpound of fornmula 1 except

that an isothiocyanate of fornula R-NCS is used in

pl ace of the isocyanate R NCO |sothiocyanates are
conmercially avail able or caf be prepared by reacting

an am ne of formula Ar2NH2 h t hi ophosgene as shown

in the schene bel ow (See, .guk_$p&§. Lett, 41(37),
7207-7209 (2000); O g. Pre %é Y, Int., 23(6),
729-734 (1991); / . Heterocytle Chem, 28(4),

1091-1097 (1991); . Flgeﬁl chem, 41(3), 303-310

(1988); and Tett. Lett., (32¥H 5414-5416 (2001).

C(S)Ad2 RNH2 . R NCS AlternatRvely, isothiocyanates

of forrmula R-NCS can be prepared by reacting an am ne

of forrmula RNH2 with carbon qjsulfide in the presence

of triethylamne in THF, f ol Hdwed by reaction with

hydr ogen peroxi de and hydrochloric acid in water as

wHERWR, drfdl h A& &EFhedab&R! BKthe PeoridtredCompourid R isREMBr Ars, and P
62(13), 4539-4540 (1997%%:1. t3N, THF, CS2 2. H2Q2 3.
isHO oxYigen protaRUREEIFRPNEIsTth & Magserfithy erenmnmg of fermiel ollowed
is . Sand.-R4 i s - tai ned by a method
bXH%P%§@8£§F§X§‘gﬁ§'§§§?$g%@81n Schenmes 3 and 4 to

provi de t mae Rompourdi sfeoftautp Al oaks babistamedX as sho@relsedoviRdn Scheme
is -OH (3a-e) except that an isothiocyanates of

Tfornula RR-NCS is used in place of the isocyanate of
formula R NCO. 4.6.3 Methods for Making Piperidine

Conpounds Scheme 7
0
Q 0
')_( Ra)m NH,OH Protecting
/l\jl\ > J—(Ra)m group ;l—( Ra)m
H3C—S7 X\ Ethanol, 80°C JN\ N
| — .
| NH
R J
12 R
13 11

where R; and m are defined above for the Piperidine Compounds, R is Ar;, or Ars, and P
is a nitrogen protecting group.

A compound of formula 12 (about 0.3 mmol) is reacted with
hydroxylamine (50 weight percent in water, about 5.8 mmol) in about 1.5 mL of ethanol

with stirring at a temperature of about 80°C for about 2 h. The mixture is then
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Wiere X is NNCN and Ris -OH The Piperidi ne Conpound
where Xis NNCN and R4 is -OH can be obtai ned as shown

C LWhedosmodes? Schemre 5 Schenme 5 Arl OH Arl OH ( Rs) PCT/BBtdod23912

10

15

20

N NG -N 10 where Ari , R3 and mare defi ned above for
cBH@enﬁJanﬁlhgérrf@dlﬁg AUBdS 1o ?1'3) JidR d Snfoull offormuf 13 The
oun forrru 10 i s acted wth an am ne of
hfydnmyl go@ Mfheicompoumboiformulaldasn then podtected using n axygen

di et hyl eth di.- t THE,
eapeiperpen P BoRorn it Svout Bs s todbp e HFE srovp
KnSlvh ¥ tHoSERANI& #tRe Bt chilBe 88k \6 Poté Eheam@/géﬂl @i the compound

about 0.5 h to about 24 h to provide th eri di ne
ofSorpolm B3. wWhieitablexo X ygepotecting ngups gre-dip¢losed i 1@ EEéN Greene et al.,

RS R RSE 280 PELAE Rood b e, e
ShpBuld Stmethners paifiahpai eblehh ohideiato gl&b}@ll’td rédi@stallization.

am ne of fornmula R—NH2 IS heated at_a_ tenperature of,

about 70 tldegpapeugboidormuladdsanbe OBWB@éuaﬁémwn belgw in Scheme
eaction m xture of di-n-propyl ether, a conpound of
ormul a 10 and the anmine of formila R-NH is heated at

a tenperature of about 750C for about 12 h. The

conmpound of formula 10 canbehentt &i ned as shown bel ow

in Schene 6 Scheme 6 CN (R3 )m 7a-e O NG 10 where A

i s definegy above for the Piperidine Conpounds. A

conmpound ¢f formula 7a-e is reacted with

di phenyl
from Sig

0]
eyanocar bodi m dat e (cormerm ally avaj[l abl e
i gme-A-Rsh, St. Layis,
(WW. Si gNYR aI drich. com)) /l_'(RS)m

T

SA\N triethylamine /Nk
Ilq ethyl acetate H3C—87 X\

|
R

12

where R3 and m are defined above for the Piperidine Compounds, and R is Ar, or Ars.

A solution of a compound of formula 9 (about 0.6 mmol), obtained as
described above, in DCM is reacted with iodomethane (about 0.9 mmol) in about 3 mL
of tetrahydrofuran with stirring at about 25°C for about 12 h. Excess iodomethane is
removed from the mixture using reduced pressure. A solution of triethylamine (about
1.74 mmol) in about 2.5 mL of ethyl acetate is then added to the mixture and the mixture
is allowed to stir for about 2 h. The mixture is then concentrated under reduced pressure
to provide the compound of formula 12 that can then be purified. In one embodiment,
the compound of formula 12 is purified using column chromatography or

recrystallization.

4.6.5 Methods for Making Piperidine Compounds
Where X is N-OR; and Ry is -OH

The Piperidine Compound where X is N-OR;¢ and R4 is -OH can be

obtained by a method analogous to that described in Scheme 1 to provide the Piperidine
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in an aprotic solvent such as diethyl ether,
di -n-propyl ether, THF, DCM or toluene to provide the

wa@eowsoes7 of fornmula 10. hi one enbodi nent, theCEPSIINI/G23912

solvent is DCM and the reaction m xture of the

SRRt b SR SRR S AORARREL AL 10

shBWh®diokent, the aprotic solvent is toluene and the

reaction mxture of the conpound of fornula 7a-e and

di phenyl cyanocar bodi m date ig allowed to react at

about 1100C. The conpound of Formula 7a-e and

di phenyl cyanocabodi m date i pically allowed to

react for a period of abouf O. (ﬁ about 24 h.

Typically the compound of rodla I's used w thout

further purification. The coh‘pounds of fornmula 7a-e

can be obtained as de C bove in Section

4.6.1.4.6.4 Methods fo? rdl\/lakl ngNH peri dine Conpounds

Were Xis NOHand Ris -OH TRe Pi peri di ne Conpound

where X is NNOH and R4 is -OH can be prepared by a

met hod anal ogous to that degl%i bed in Schenme 1 to

provi de the Piperidine Conp ds where X is O and R4

is -OH (3a-e) except that a conmpound of fornmula 11,
wﬁé}ewg 108 laA8Vm &d d@ﬁﬁ‘édeab%e asrdhap ﬁdi@l@ﬁ]oﬂgﬂuﬁ&@‘dﬁd Rag Ar, or

i peri di ne Conpounds, Ris 2 or Ar and P is an

Aniyyesd lppbilce@fihﬁgoglﬂ)@wpi OﬁfQI‘IBE]éd in place of the

compound I

oxygen pr e Co P%ngr" %ﬂop w&n%d%%yﬁif aCﬁ@hi fompound
offafinle 18 kﬁbaalﬁaﬁasa&saiwd«mbbeé @1V$dhﬁm8<7h®ﬁth X(CeOguaikyl, where X
is gIIH;)]g_' FQHQ om%g%sgncmgigg]@gé%%ﬁngg El DM% at al OITtaZ%Qlc.’ In one

embodiment, X is -I or -Br.

4.6.6 Methods for Making Piperidine Compounds
Where Ry is a Group Other Than -OH

The Piperidine Compounds where Ry is -halo, -OCF3, -(C1Cg)alkyl,
-CH,0H, -CH,Cl, -CH,Br, -CH,I, -CH,F, -CH(halo),, -CF3, -OR 9, -SR;3, -COOH,
~COOR 9, -C(O)R 10, -C(O)H, -OC(O)R 0, -OC(O)NHR 19, -NHC(O)R 3, -SO2R 0,
-CON(R 3); or -NO, can be obtained from the Piperidine Compounds where Ry is -OH.

The Piperidine Compounds where Ry is -F can be obtained by reacting a
Piperidine Compound where R4 is -OH with DAST according to the procedure
described in M. Schlosser et al., Tetrahedron 52(24):8257-62 (1996).

The Piperidine Compounds where Ry is -Cl can be obtained by reacting a
Piperidine Compound where Ry is -OH with SOCI, or PCls according to the procedure
described in J. Amer. Chem. Soc. 120 (4):673-79 (1998) or with CH3COCI according to
the procedure described in Tezt. Lert. 41(47):9037-42 (2000).

The Piperidine Compounds where R4 is -Br can be obtained by reacting a
Piperidine Compound where R4 is -OH with pyridine and SOBr; according to the
procedure described in J. Organometallic Chemistry 627(2):179-88 (2001) or by reacting
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where R3 and m are defined above for the Piperidine
Conpounds, Ris Ar or Ar , and P is a nitrogen
w@r@s®esng group. A conmpound of formula 12 (abomuSDd023912
mml) is reacted w th hydroxylanine (50 meight percent
) 'PHR.
| PpHRLES CoBOMia whde RTTLION @i Tyl EOAMR o te
;ﬂodedur‘éhbsmbetllm & Amsen Wdpmobee 2 E)S60Udd199®Bduced

pressure t ovi de conpo of ;forpula 13. .Th .
Ryar oxyl oHsdEPuHiEs CoRBREEa TGt Rt BTl ef pypracting o
WRpQIEd @SmpPSidadnRRe R YOLTH RAMIEEChHI 206 O BridOadRbRih I the

e corrpound of formula 11. An n protecting

e
pg;owdpremmedonﬂh@aef Sliew) et (%ﬁég A2 (E¥3)-be used to

protect t om.in u . .
Brt abl o oy abh s WhhORRRLC R Lo bERFMRa by reacting
alPipéridPh@eb@pBilind¥here R, G O ivith BEIQ dpd CHITIQ1gacvoading to the
yntheS|s 19 200 (3d ed. 1999). In one enbodi nent, the

mmﬁémseﬁbedom ﬁﬂgewmitq Shese 92(&H), 933 ﬂ§1?§9)urm

chr onat ogr. | n;

formita 2o R RaECOBORds AR Rt A eCHRIpEUAtbebmined by
r&‘dﬁlﬁ@ﬁ FBpéﬂdind (Eomp&yidanheire RetishOH mthtpatomehiasfﬁlfo&d@ld in toluene

and m.are defin eri di ne

above for
Folstinc P BURIREA % (or CARBYL 118t it b RIBEem, sccbiding to the
;g@&m&%a&ﬁ%ﬁ% @E‘ﬁbﬁes% GapRut «Qu15). gﬁ’g' Cher®? bS@(QO)?@%MSOO (1989)
escri be ove, In DCM1s feacte th i odonet hane
fohbwoed bﬁ)hﬁlrngamla)mg thegivoditct Scaotding ta the pedopdureidascaibedyin hhomas

£ StioviR shd: £ O 00 SHESRRE (Re e TRIERRG! nd Segme

BARSSUr e. A soI ution of triethylamne (about 1.74
mrol ) in about 2.5 nL of ethyl acetate is then added
to the mxture and the mxture is allowed to stir for
about h. The mixture is then goncentrated under
reduged pressure to provide the tonpound of fornmul g 1
t hat \caN t hanplyeopwnme] efilix | n enmbodi nF‘,e?]_s t he =N
conpo ngl_pf formula 12 is purifled using &Bt2umn R4
chro gr aphyor—Tecrystal | i zathoh. 4.6.5 Methods(fo
Maki pg Bi per 2dn-BeliTaifpephds erd X is N-ORmand R4Y
-OH Pi peri di ne Conpound whele X is N-ORLO and R4
is -Op can be obt ai ned by a met od anal ogous to thatP

descri bed che
Pi peri di ne Bﬂhﬁe% ‘h§ RhLPH -C?E—P?%l%lt?lelfdby
©x&RBth Hipaidige @@Iﬁ'p@thifdjwﬁ)ére Rq ﬁﬂnﬂ@OBMmth LiAlH, according to

procedures known to those skilled in the art. The Piperidine Compounds where Ry is -

CH,OH can be obtained by reacting a Piperidine Compound where Ry is -C(O)H with
NaBH; according to procedures known to those skilled in the art.

The Piperidine Compounds where Ry is -COOH can be obtained by
reacting a Piperidine Compound where Ry is -CN with KOH according to procedures
known to those skilled in the art.

The Piperidine Compounds where Ry is -CN can be obtained by reacting a
Piperidine Compound where Ry is -OH with KCN and SOCI, according to the procedure
described in Armyanskii Khimicheskii Zhurnal. 30(9) 723-7 (1977).

~ 152 -



10

15

20

25

30

shown bel ow, R3) RIOO- NN H R 14 where R3, R oand m
are defined above for the Piperidine Conpounds, and R

WO 300809987 3 i s used in place of the conpound oPCT/ORIM4/B23912
1. The conpound of fornula 14 can be prepared by

reacting t fRISWhE o : .
descri bed 2 ogfggii&%ﬂ%g:ﬁergg 7,% t ﬁk:)%ls( %Rb?*é%gﬁﬁf,‘??tamed by
wheting HPiperidihe ComppundivheroR4-iF-CN wiliedipsebetylduninum hydride

[ dride in DVF, at about 0C..1n.on
AT HAcorghe i piochp oot 1 ToRskBA & B aryaki ng
Pi peridin (OPH C@Hﬁb j
The Pi periegi ne %drgggunds %cgrdéﬁeéil{i%g%ﬁd,aﬁ[b %E%ﬁhed%
repQingo) Ripkydine Coppornd witpte®4, is -QHpEth witltiSh; methybidodide; and

gl o e bR o R e o e e HsfBed n
ERERIHOC omfabicEion3 X Cambrid NGB 30801 (0E 90 D) ¢ri Bygldtih oPRetd¥Rmical

Pi peri di ne Conpounds where R4 is -OH The Piperidine
Sosiain ahlipa 44-48¢ 280Qan be obtai ned by reacting a

Pi peridin | Sapa BH: W T, :

accor di ngﬁ%@%ﬁ%%%’?e e"é’lzerr?3 ggéyv:dnﬁzﬁi)éé%:m 8bstesuélre d by
®hctitlg a Aiptridihe dompobit{ Régre RRASTCHOM 1884 ped dddescribed above, with
Piperi di ne npounds ere R4 is -C can phe aobtain
%R}ﬁﬁe%pé@mﬁ@oc%emr% pigidrgcr ﬁﬁ%é-rém%gﬁignagoq-as@g%ﬂv %—%(1998)
SOd 2 or éPi%Sﬁ&ihQ Cﬁﬁup‘oﬁn&sr\@hé%& R ‘?sd-‘ﬁ}gz)B‘i'%%%é B6idinkd by

J. Aner. em Soc. 120°(4):673-79 (199 or wth

€r30EC Pipedine Compbund whene Rade i gOld cahtainérbab descritedtabove, with

t. 41(,47):9037-4 2000)... .Th i i di Co
S§iBHachgitingo e Hrar et G rhbedin In 0rPitiguit et B2 35 £79-88
DOEY draiBEPIIRM0 HEGhr AR L kCthBproceduietdebiritRd By Vi Ah&e CabA. Soc.,

OBr 2 accor di ng to the procedure described in /

B2Enaet-24 (19908hen stry 627(2):179-88 (2001) or by

reactinga Ri pgridi. e. kS - '

pyri di ne aﬁfﬁﬁh&@ﬂgpggﬁg}g&g‘ﬁ%gﬁ 6 1{‘)—:%4![ %rcgggg‘gpfeaghed by
Reciig dRigeridine ConpOundvkere Ryds -CHEOK btahél asldesri¥d@bove, with
The Pi peridi ne_Conpounds where R4 is -1 can be

beg-af FYS hgcooeding fo-ige aroseduedgsgbedsnifb SAMONSE pletlrd efrghedron

S S 0bong ey e gt oo

87( 3) : 539-BPipa9dity Compounds where Ry is -CH,I can be obtained by reacting
a Piperidine Compound where Ry is -CH,OH, obtained as described above, with PPhs/I,
according to the procedure described in Organic Process Research and Development
6(2) 190-1 (2002).

The Piperidine Compounds where R4 is -CH(halo); can be obtained by
reacting a Piperidine Compound where R4 is -C(O)H, obtained as described above, with
(F3CS0,),0 followed by Mg(halo), in CS; according to the procedure described in
Synthesis 12 1076-8 (1986).

The Piperidine Compounds where R, is -CHF, can also be obtained by
reacting a Piperidine Compound where R4 is -C(O)H, obtained as described above, with
2 eq. of DAST according to the procedure described in M. Schlosser et al., Tetrahedron
52(24):8257-62 (1996) and Organic Letters. 3(17) 2713-15 (2001).

The Piperidine Compounds where R4 is -CF3 can be obtained by reacting

a Piperidine Compound where Ry is -C(O)H, obtained as described above, with copper
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The Pi peridi ne Conpounds where R4 is -CH3 can be

obt ai ned by reacting a Piperidine Conpound where R4 is
wo asneB7 PCI 5 and CHsTi Cla according to the pPODESM0€023912

descri bed in Angewandte Chemie, 92(11), 933-4 (1980).

D T e e
Pateat BloR4, 866,190 Baunmamnp- t ol uenesul fonic acid in tol uene

followed by n-butyl Lithi d X-(C i =C6)al kyl, .wh .
Xis a halrlﬁ’ﬁé)ﬁf,’eliéﬁ%éé‘iﬂﬁl i %‘(q]‘fée (Ecé&yq n quﬁl)&eéﬁvryereactmg
aﬁg@%éog%%% HE ?‘&E Ry i€lom@t obta]iréeﬁsgdesgl%ﬂ‘abo{sé} (vﬁﬁlzj RloiX where

ol  owed by hydrogenating the produc
Xscdrabgeg in thetpresepeoeia®l adewdinghe the prodddureadeseribed in

Anbra et al .. Org... Chem -5 (1989) as
&W%@H”ﬁ Oi%dwg%erﬁlgf’g%ﬁaﬁgag’?@%%l\/l(e, refl) ux -
" .. rulTiR Bpéridind0 'féﬁzﬁﬁs“ﬁieﬁ RIB -BRp&jah Bk @Btained by reacting
Conmpounds where R4 is - OH can be obtained b

aBpidingCampoyet witia &4 CoraiburhiaingibaseloRaiiod aboxsopyith R -SH
QAlH 4 di t . il d
aproriing (G Priicite s PBRAE S pAARAD. 420bA98G0 Bk el for

Jelidoredimad Chahied 2by1) 7eactivsy. a Pi peri di ne
Conpound where R4 is -C(OH w. th NaBH4 according to,
pr ocedur estheddngridine €ompeingkihegyRs 1§ -CRORyp can g ebtained by

Di g . ,
SRR PO M, LRI i flagore
WEHR aoOHr diethodsao ester ckeariess ykin avids tue dnlowmeo stkisk kleitled m the art.
the art. e Piperi dine Conpoynds_whe is -

be obt ai nl‘ﬂwd’yp&}ég%q ¢W§‘P‘8\ur{$ ﬂ\g’lﬂf‘ﬂ%’é 'égjﬁﬁg%lﬁ &W\ﬁ%‘i)@g%&d by

rle&tih%i' Eg%érﬂi&%ﬁg&rﬁ%&e RS GOICH bt difed R AYSR:, with

desc I n Arnyanskii Khim cheskii Zhurnal. 30(9)

RGNl 26p7ding beethippeneiierdesibep duhdwpeie/ eurrdl afdedicinal

-C(O) H ' by . t.i ' i di
At v neis® REROL *Togdcif ERSHIEDBRLRCH Sl i rromred from e
davdspgoreingh Bk yhd ade FoLdO0H, eingpReRd e EndWe vthbee skilled in
those skilled in the art. The Piperidi ne Conpounds

thhatt.e R4 is - OCF3 can be obtained by reacting a
Pi peridin 1S 6 \ RN : ined b
et hyl 1 Qodap ity ARG afre RLSMNHE DR amy gptained by
redctiDgN Paperttiod Oompouridnehqgre B eHIe withsRHCNed thenpresence of H2SO4
Chem cal _Communi_cations (Canbrjdge) 3 3Q09-10.(1997) .or
follpwed PHEEFOr HEDENLH @fé?rgbg‘gdpéilepgf’aﬂmgyﬁg %ed%%é)&w?msny Letters
ﬁg@g@@l_@@@ OOO?.he Pi peri di ne Conpounds where R4 is
- can be obtai ned by
The Piperidine Compounds where Ry is -OC(O)NH; can be obtained by
reacting a Piperidine Compound where Ry is -OH with CI;CCONCO in DCM at 0°C
with stirring for about 2 h and then adding to the resulting mixture K,COj3 in methanol-
water and allowing the resulting misture to stir for about 4 h at 0°C and about 2 h at
about 25°C according to the procedure described in Christopher P. Holmes et al, J. Org.
Chem., 54(1) 98-108 (1989).
The Piperidine Compounds where Ry is -OC(O)NHR o can be obtained by
reacting a Piperidine Compound where R4 is -OH with an isocyanate of formula R;oNCO

in refluxing THF for about 24 h at about 25°C according to the procedure described in
Andre Hallot et al, J. Med. Chem., 29(3) 369-75 (1986).
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reacting a Piperidine Conpound where R4 is -CH2OH,
obt ai ned as descri bed above, with PO 5 according to

wo b@spowsedur e described in / . Aner. Chem SoBCT/LS1H04/023912
(4) 673-9 (1998). The Pi peridi ne Conpounds where R4 is
- CH2Br ca ri
conpound. har RS SRR OR & SOIRY, HOF N, COR
LR, o, id BONBY3),2aa be prapiareg Hydthe thsnatm‘madatheds described below.
described in Chem ,

(2001) or %CPWPPWP% &gt 5t frefipg wﬂe %é)oawa%cﬁesﬁfsrmula 16a-e

ﬂ%ﬁ&%ﬂe%@e bPa BaseA¥BSrdinet6 Me p28Sedutcldested38VbnAk o Ff Heterocycle
The Pi peri di ne Conpounds where R4 is - can

ﬁl@e nalsfm@iébﬁ@yﬁ_r €886) orgDrgapicyererditnearcofpoedidesnmesraamanal
3505 TS b ) BV B REhhy B 200l et o] afefiBed Bllow in

Sebhesser et ah, Tetrahedron 52(24): 8257-62 (1996)
and Organic Letters. 3(17) 2713-15 (2001) The
Pi peri di ne Conpounds where R4 I?P& can be obtai ned
by reacting a Piperidine Conpou h%ﬂ&lge R4 is -CH2OH,
obt ai ned as descri bed above, with PPI13/12 acggrdin

o the pr cedure described in Organic Process §

\ﬁﬂg prrent g(:;% 190-1 (2002). The Piperidine
rea

ds where -CH(hal 0) 2 can be obtai ned
g a Piperidi npound, where R4 is -C(O HRj
obt allned as +descri pad_mbove, WPBH (F3CSq 2)2g fol | ove
I\/E(hal 0) 2 i RS2 Yaccording to the procedure N
descrl bed i n Synt hesi 2 1076-8 (1986). The F',
Pi pets di ne Conpounds where R4 is -CHF2 can al so be
obt ai ned by reacting a Piperidine Conpound where R4 is
-C(OH, obtained asldascribed above, with 2 eq. of 17a
DAST according to the procedure described in M
Schl osser et al., Tetrahedron 52(24):8257-62 (1996)
and Organic Letters. 3(17) 2713-15 (2001). The
Pi peri di ne Conpounds where R4 is -CF3 can be obtained
by reacting a Piperidine Conpound where R4 is -C(O H,
obt ai ned as descri bed above, wi th copper(l) iofR J=2=T0 N
sodiumtrifl (RW)nacetate according to the procedurey /N
described in U /\E[';\tent No. 4,866, 197 to Bauman. Y
Pi ﬂéri di ne Co nds wherepfdd i s -OR10 can be obt ai ged
by reactlngﬁa "i!dlne_Comoo.L.md_\AheLe_Bdls-m 1 —~(Ra)
obt ai ned as 'descr|i bed above, with R10-X where X is a N) 8
hal ogen in the presence of NaCH according to the |
procedure descrijpggd in European Journal of Medicinal P
Chemi stry 24(4) 391-6 (1989). The Pi peridi ne Conpounds
where R4 is -SR13 can be obtained by reacting a 17b
Pi peri di ne Conpound where R4 is -OH obtai ned as
descri bed above, with R13-SH

;‘(Ra)m

N Ay
(Ralp N base o
15 + | ﬁN > 1 '/l—(RS)m
=
Ri 's
Y
16¢ 17¢c
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according to the procedure described in U S. Patent
No. 4,409,229 to Ong et al. or Journal of Medicinal

w@h@gioetsy 24(1) 74-9 (1981). The Piperidi ne (eoposds023912

where R4 is -COORLO can be obtained by esterifying a
Pi peri di ne Conpound where R4 is -COOH, obtajmed
descri bed above, with R10-OH Methods to e:\{ﬁéﬁi\f@ﬁ\l
car boxyl i Rai ds are known to those skilled in tge
St . +The Pip jne Conpoynds where R4 is -0OC(O
be obt ai ned lby rieacting a ?)eri di ne Conpound whigy
is -OH qb as descri bed above, wth Ri oC(0)dC
accordi ng to the procedure described in European
Journal of Medisjy nal Chemistry 24(4) 391-6 (1989). T
acid chlorides, RIOC(OC, can be prepared fromthe
correspondi nggdar boxylic acid, RLOCOCH, using
procedures known to those skilled in the art. The

Pi peri di ne Conpounds where R4 is -NHC(O Ru can be 17¢q

obt ai ned by reacting a Piperidine Conpound where R4 is
-OHwith RIOCN in the presence of H2ZSO4 fol | owed by

K2C3B in DCM as described in Bioorganic and Medici gl
Chemistry Letters 10(17):2001-2014 (2000). The N /N

Pi peri di ne Cogge8unds where R4 is -OC(O NH2 can be \ Y

dbt aitned by rjea \Ni ng a Pi pgsedi ne Conpound where 14 i

-OH with @, inDCM at QQC with stjirring for 1 (Ry)
about 2 h and tlhen adding to the resulting m xture PR
K2C33 i n net hano{,water and all ow ng the resulting ‘I\l

m sture to stir for about 4 h at OOC and about 2 h at p

about 250C acd6eding to the procedure described in
Christopher P. Holnes et al, J. Og. Chem, 54(1)

98-108 (1989). The Piperidi ne Conpounds where R is

-OC(O) NHRi Ccan be obtained by reacting a Piperidine 17e
Conmpound where R4 is -OH with an isocyanate of formula
RD61NA, Ro, Rehl ux amdyp Tidrdefioed alinyetforthe Ripmtididedlom@Raands; Y is

§6§{18’i"%Zm’h%&?%gw’d(g@#@%?&j ! )E Pp[?:nitl;lgéelnogrotecting
Et'odg%i di ne Conpounds where R4 is -SC2R10 - NO2, -CN,

0, -COCR10, and CON(Ri 3)2 can be prepared by the
i |1 ustrat i Vbe pHtogen srofestweigsetp i dregwemav uheicashpound of

i ti ] d pf f.ormil .
TR P DR hd S A RRTISHIE Bl HLRY Atctin o
knoee cuthesekksltad i elit arhcahthyy udadl toprotdet thie @itysHet in the compound of
gwem stry, 23(1):73-75 (1986) or Organic Chem stry and

‘es International 28(4): 478-80 (1996) to

provi de a fps 3 - ' .
provi de a_g8RANcngipilbldiid Comtgints oPorfGRT) Widte X is O and R
is -SO4R 9, -NO,, -CN, -COR 9, -COOR 9, or CON(R3)2, the compound of formula 18a-

e is then reacted with an isocyanate of formula R-NCO according to a procedure

N
/

analogous to that described above in Scheme 4 and described below in Scheme 10.
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(R NCQUOJ (R2)n Y base P 15 16a 17a 15 + base 16b
17b (R2)P NN Ili base R 15 + 16¢c 17c15 + X N base R i

WO 20RB)99816(1 17d 15 + base RL -(R3 )m N 16e 1FeT/REN€023912
R , R2, R3, n, m and p are defined above for the
Pi peri di ne Conmpounds; Y is -SQ2Ri 0, -NO2, -CN, -COR10,
-COORI 0, or CON(RI 3 ; and Qpbkmedoni trogen protecting
group. The nitrogen protectlng group is then renoved

(hr m conpound of fornula 17a-e to provide a
ch?p ndNof fornmula |Sa-e. Any nitrogen pro tin
gr oup\k wnyt o those skilled in the art can ed mo
protegt t nitrogen in the conpound of formula'ys./
R1 +  R-NCO - >
/) (Ra)m R1
N j(Rs)m
h )
=C
18a © \I}IH
R
(RZ)p\/%
~ N
(R2)pT\l/\4—\/N N\ / Y
N Y
*  RNCO —mM R
1 / - (Ra)m
> (Rg)m
N
| O’C\NH
H |
R
18b
Ro)p N=\
(Rz)p\'\\“;\ ( Z)P\\ /
Ny YA
Ry
R
A JRdm + RNCO > N)( Im
N
I!'I OA\II\IH
R
18c

- 157 -



10

15

To provide the Piperidine Compounds of formula (1)
where X is Oand R4 is -SO2R O, -NO2, -CN, -COR10,

WO goSB9997 or CON(Ri 3) 2, the conpound of fornuPer/L8264/023912

is then reacted with an isocyanate of formula R NCO
according to a procedure anal ogous to that described

[ i bed bel inS
?gzvel Schenme 4 and descri be elowin c&ﬁge/‘d\l

mN10 (R)n R-NCO R 18a <(R)p / R
n/\ N /x Ror._ . J-(Ra RN I
R- NCOR18

Il (
re Ri ](E%%g _and p are defgn
above fof t ma;)xerl d| ne unds Yis -S2R O, -

-COR10, orneCON(RI 3)2; and Ris Ar2 or Ar3. A
conpound oh formula 18a-e is reacted with a conmpound |
of formula

-NCO according to a procedure anal ogou@’tCoNH

that described in Schene 4. To provide the Piperidine [

Compounds where X is S and R4 is - SO2R O, R
18d
N/S7N
\ Y
R + R-NCO o Ry o
P (Ra)m ( 3m
]
R
18e

where Ry, Ry, Rz, n, m, and p are defined above for the Piperidine Compounds; Y is
-SO2R 0, -NO3, -COR g, or -CON(R13); and R is Ar, or Ars.

A compound of formula 18a-e is reacted with a compound of formula
R-NCO according to a procedure analogous to that described in Scheme 4.

To provide the Piperidine Compounds where X is S and Ry is -SOsR o,
-NO,, -CN, -COR 0, -COOR g, or CON(R3),, the compound of formula 18a-e is reacted
with an isothiocyanate of formula R-NCS according to a procedure analogous to that
described above in Section 4.6.2.

To provide the Piperidine Compounds where X is N-CN and Ry is
-SO2R 10, -NOy, -CN, -COR g, -COOR 9, or CON(R13),, the compound of formula 18a-e
is reacted with diphenylcyanocarbodimidate and then an amine of formula R-NH,
according to a procedure analogous to that described above in Section 4.6.3.

To provide the Piperidine Compounds where X is N-OH and Ry is
-SO2R 0, -NO,, -CN, -COR g, -COOR g, or CON(R13),, the Piperidine Compound where
Xis S and Ry is -SO2R 0, -NO3, -CN, -COR 9, -COOR 19, and CON(R;3); is reacted with
methyl iodide according to a procedure analogous to that described above in Scheme 8 to

provide a compound of formula 19
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-NO2, -CN, -COR 10, -COOR 10, or CON(Ri13)2, the
conpound of fornmula 18a-e is reacted with an

WO seslosyanat e of fornula R-NCS accordi ng to BCT/US2004/023912

procedure anal ogous to that described above in Section
4.6.2. To provide the Piperidine Conmpounds where X is
N-CN and R4 is -SQ2Ri 0, - , YCN, -COR 10, -COOR i O,
or CON(Ri 3)2, the conpound formula 18a-e is
reacted w th di phenyl cyanocdr bo |(R3grate and then an
am ne of formula R NH 2 accardi a procedure

anal ogous to that described a ove in Section 4.6.3. To
provi de the Piperidine ds where X is NOH and
R4 is -SO2Ri 0, -NO2, -CN %O?\ , -COOR i0, or CON(R
i 3)2, the Piperidine Conpound ggere Xis Sand R4 is
-SQ2Ri 0, -N2, -CN, -CORi0, -COOR i0, and CON(R B )2
is reacted with nethyl iodi del%ccor di ng to a procedure
anal ogous to that descri bed above in Schene 8 to

PHEYIAIE 8, SETPYEe UM el BT AR, Bk i o
@cmlpounds and Ris Ar2 or At3. The corrpound of

formula 19._js then re ted in ..
et hanol actdt SR “Pg %ﬁséﬁ%ﬁﬁ é‘%ﬂ’g&lthéfdt"l’fé{]tammem

é’cﬁﬁfo‘l h&Redia m%%’@pﬂo@ecﬁﬁ@ ﬁﬁa@og%uts % ﬁfa@&és@ﬁbé&lﬁno% BES EHENIRES to
ounds ere is NOHand R4 is - - NO2,

Pro:Nde HEARperidiGOORIPOBRdsOUNIRKX i3 N-Ofbaqslrltmﬂs d%Othe, -NO,, -CN,

ere Xis NNOR 10 and R4 is
‘M'@,dﬁ%@‘f’yp@@ﬁ?%&io _COORi 0, or CON(Rn) 2,
the Piperith @@@@B%%mgm duﬁdd\@rbrandlsM()mo and Ry is

SRR Q. - i 0, and CON(R)2 is
SR 1 NQU -7 Nk =€CRj0, -QQPBM( W Cqmgngz, the %1peq1d1ne Epmpound where

T N gl SO LSS LR B, CORRRE)

\Sﬂah Xi-(h -@y)ak$l, whhee X degdoBrd-CGif orf-ﬁ‘nmﬂea)r&{encesof trtethylamme

%mall va|IaIe or an be, pr.epared by. ods
&9 Ameditanaiagus fo hidlessrived sheveaasBRy

formul a 16pn&EcoMyRuad ¥t f&muﬁCileB cbm%?amy abilabtéeﬁ CQIYbe
reacting a conpound of fornula 16a-e, where 'S

prapaygeby methods Rho@oEHhaseskildidng theoart.ne pr ocedur e

descri bed 4.0 6 00
i nternat i O’Fl%ﬁ comuﬂg%%ﬁﬁnﬁlga%ﬂé)wi O'§8§Ozllﬁ‘é & b&bbtained by
1A UNsbsnpdlund 6f foinalalfea=& WHRR ¥ isYa hflog&dNwaAIR SO,H according to

obtained by reacting a conpound of fornmula 16a-e,

tip Brasedurp deseritad ibb Orewlbem i EDs %84 60Qpor international
publication no. WO 02/48098.

The compounds of formula 16a-e where Y is -CN can be obtained by
reacting a compound of formula 16a-e, where Y is a halogen, with potassium cyanide
according to the procedure described in Farmaco 45(9): 945-53 (1990).

The compounds of formula 16a-e where Y is -COOR ¢ can be obtained
by reacting a compound of formula 16a-e, where Y is a halogen, with (a) potassium
cyanide, (b) water, and (c) R;0OH and SO,Cl according to the procedure described in
Farmaco 45(9): 945-53 (1990).

The compounds of formula 16a-e where Y is -COR1q can be obtained by

reacting a compound of formula 16a-e, where Y is a halogen, with R;oC(O)H and
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according to the procedure described in Farmaco 45(9):
945-53 (1990). The conpounds of fornula 1l6a-e where Y

WO 20050098 i 0 can be obtained by reacting a conporng200§/023912

formul a 16ae vvhereYisahangen with (a)
ERhABEUTSANL Aordl L S0 ko A R tcaion
85V AB33) . The compounds of fornula 16a-e where Y

i -C(Rlo an be oht aj ped eac ondo
:‘zr mul a 16% 6’eco &F@n&{)ﬁ?aﬁrad‘g@%efe% {Sh%ﬁ (Bl(JE()DYEFl be obtained
g‘g{;gg?ﬂlu@é BothSdundlof $%ANIL P6:RE CREAE FYis fa%atdg@n RURF &Y Bofssium

bed in internationa ublcatlonn
Oyehie339 WaTdrearEHni)Nbﬁﬂss)mndeﬁz@h laecotdiag éo thiegraceduiesiescribed in

tai ned b ti d of
Pt RSB SRR ¥ 12 el ogen. i oh (ay o °
pot assi um TNARdAISoundPdf WAl 16800wh&L YNS(-RO,3h8 b8BBkained by by

S2ClI according to the procedure described in Farnaco
wa¢toe a ouapagad Of fuguitha-e omsreu ds-GHf withDNaHbda liguid NH;

e _obtained b
RS Xy SRRSO Pt e R 8RS tnibrevide o
hitrguiatel thbss thed fe@md uhder @Ld-EdR o Brévidetht eoRpo @A dbfformula
of less than -33Cto provide a nitronate that is then

Foage pBereuh M%Ca‘i’féﬁlﬁdﬁdhet praeeduge daseibedebst Henry dieperuat gl J.
b, ERARAER AR AP b slBRant kgl

Soc. 91(7) 1856-7 (1969) and as described in the

Schene below. (R2)n (R2)P N (R2)r N CH3 CH3 2e 2a 1.
NayH2 71 i quid N8 2. Cl—BCI—%Cl—QO\lOZ <-33C 3. H+ (R2

)n (R Duher e RNNRR, Nxar e éné)f?r} pedabove for
[ [ npounds. T ﬁ oundsfjof faornmul a s
are

|aIIyava|IabIeor \

& t hod Mo t N eq, =N
the art| Certain Pigderidit ound& ave one or
more a tric ce ers and th 3efore exi in o
different enantioperic and di az%t ereonmeric Jdrns. A 3
Pi peri®i ne % d 2e
1. NaNHj, / liquid NH,
2. CH;CH,CH, ONO,, <-33°C
3. HY
Y
(R2)n (R2)p (RZ)p N (RZ)
P
/N N N , N \
R1 R1 / R1 / R1 / R-] /N
NO- NO, NO; NO, NO,

where Ry, Ry, n and p are defined above for the Piperidine Compounds.
The compounds of formula 16a-e where Y is -halo are commercially

available or can be prepared by methods known to those skilled in the art.
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Conpound can be in the formof an optical isonmer or a
di astereoner. Accordingly, the invention enconpasses

w@2sni®sne Conpounds and their uses as descriPerUS2004/023912

herein hi the formof their optical isomers,

di ast er i ONeefainPHskridine C6Rpodlde Eﬁpﬁave' ohe oy ﬁidi‘élas”}rmmetrlc centers
racem ¢ mixture. Optical isomers of the Piperidine

@aﬂr@sgmﬁ@s emhmbtff@tgneﬁmeuomyrlkmmaater@hmm@ﬁog‘mgu &hPigeridine

EhpBln S5 RO 3 sh BT o BRI oy, e
ﬁﬂ'@nﬂidrpéhcoﬁl@@ssei Pifefi@in® E@h@ﬁ»&ﬂds @artheinuek a®teefibéd BFein in the
of a Piperidine Conpound can be replaced by an isotope

oy of dheiy eptingbisomersy fiosiedemershand mixgigs thereeh including a racemic
u
iR lntcal S0 Ak 3F HHGARAL EOpOlndsin BE 8 by kapwn
techigticszath sy chmantogheihyor $oruthitien oﬁﬂdtsﬂefbomemdrsmlgs from an
assai_/byj 4.7 THERAPEUTI C USES OF THE PI PERI DI NE
RESEYS 371 ance with the invention, the _
P peri di ner R die 8 HoRANIMFRLCL S & Ak ARt  Piperidine
need of treatment or preventiorr of a Condition. hi on
Evtmpdimdbcrn, beanpleédddet anvisotapo afithe bfydm g, warbodionether atoms. Such
Conpound a be used to t or prevent a
SRS v iah BE Specatsree e ARG IH om S S eesehrch and
@ifaﬁﬂ‘&ﬁ@ kdd19HSméHRA1isA SharmBalkakR sRidid 8d e bRl R¥ays.
biting VR include, but are not limted to, pai n
U, an ulcer, IBD and IBS hi anot her enbodl nment, an
ef f ecTve EHERAPKRUTICAISTES OF BH REDING € QOMPQIND
to treat or prevent an cond|t| on treat abI e or
pr event abl @@yordnmeow ﬂglmnmns theRipepidias Gympounds are
FAAMBHRR bl AL PR KRR PR Fciiigon

pain, an aﬁd(inetdn\ﬂﬁ)d@tnsmr gesffechae kinosarvfs Fp&thseCompound can
g;rkr nsoni sm anxiety, a pruritic condition, and

YeHdQ freat o proyisnt wrcoe%@a itieaiable of prevenisble yanhibising VR 1.
raer@]%l@é Bpédngitﬂ)%s GRrRRURd:S rqﬁeﬁ% d gy"ki:t]fm Rl include, but

any condition treatabl'e or prevent
anehloblumtmj;tcrr@mRUI daxdenp) lBD,ahddBAdi ti ons t hat ar e

treatabl e r reventabl e by i bitin u i.ncl yde,

but are nog’l Ofher 861 megk iag 3?%?” ‘ﬁ'ﬁ‘a %t‘ Eltpgngme%ompound
erﬁ&rtctea to foedt lok PROBAtSnY IcoEAEEn tBARKE BF PrivethbIa BY idtiiting
epi | epsy, stroke, a seizure, a pruritic condition,

M@R@sEsamalee ofyerinditioas diat aredesatable wmr@\reyltabéer bscmtnbltmg mGluRS

BTy i 3% i P Rt g PG S8 pEgBR s feske
%zgmdsmﬁgm zﬂtﬁé{%nﬁ;&uﬂm aéifﬂltﬁiﬂt?%rﬁdipt,}@nosfme Pi peri di ne

mpounds can be ‘used to treat or prevent acute or
chroni ¢ palmanothes abedimsnt, 5aicHeetieaaraging obs Piperidine Compound

g;{nteﬁ’eer[k‘e&‘ b e éfﬂ%hp%e g&%? 'oBEkikidh H@atiﬁ?l%? g{;é%nthﬁllg by 98hibiting

are no cancer pai n,
mycRt . dEgimplef af atnditivonp dian are treatable or preventable by 1nh1b1t1ng mGIuR1

include, but are not limited to, pain, Ul, an addictive disorder, Parkinson’s disease,

parkinsonism, anxiety, epilepsy, stroke, a seizure, a pruritic condition, psychosis, a
cognitive disorder, a memory deficit, restricted brain function, Huntington’s chorea,
ALS, dementia, retinopathy, a muscle spasm, a migraine, vomiting, dyskinesia, and

depression.
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pancreati c pain, colic pain, post-operative pain,

headache pain, nuscle pain, arthritic pain, and pain
waswsoiased with a periodontal disease, includP@mUS2004/023912

gingivitis and periodontitis. The Piperidine Conpounds

can al so - §: ' \,

aas00i at edt 4 RC R SoBAdatbe BQUE Nenll ACR, acute or

dﬂ'rcﬁﬁtapzanl Exanpke ofipdin t'Setablepapreveamblanistg th(thElpenmlne (bmpounds

n |nflannat|on of the hody tissue which c n he
IPEJB e AR EREEY 19, é%‘}’f&h%"éngﬁ‘b‘?rd%ama I%)SP&IE arction Pam
s
Rl R0 'f’?*;neﬁ B b
paif, lkadpein essocihitsieaile s penodantil digeaseuinchding gingiviaid and
éggn transplant rejection; reoxygenation injury
thﬁg fromorgan transplantation (see Gupp et al,

Mol Celthe@apélidihe Cmhpaidhits 308 alsd 89 3ad ﬂoﬂ&%&tﬁigrtﬁ,pr@éhtmg
not limted to, transplantatlon of the heart, lung,
HaIIVQ_SSOCl@iF?d wtrlmeglammnn@ncrcwﬂhan aﬂmumtyrycm@@a%@sancmnmﬁe Such

ol nts arthritis t t
s ok Pt hR 4 ) i ST MR s i be a ocat

ihflgheaweyd rdpoiee na6/0f @tsys@amcumﬂid@mmxm%rkwmble the Piperidine
di seases, such as ileitis, ulcerative colitis,

Goappeainds Ganstyeaed e trea 08 ProveRirpad aseciated withinflammatosy 91seases
08 LR 356 YD RS Ra SR b SRRty rsuting

fdcbrﬁ eame;trangyfl haatiet (aeedej@emesi dlolt Gell Eypediol. ALLABI308 (1999))

et Ve raRe i, el ion S er st Pier S s ctronic

ihfidh AT 8fs¥asal §Ptﬁ§§’t§n mElt&@m%Lé?ﬁhnhE‘ ‘}hé{?}hﬁgldgirﬂﬂgﬂtly' dstedarthritis
and periodontitis; bercul osis; | eprosy; nf | ammat ory

ail bons disewsts adsecikiedmath, ingraated Bongraspmphivn; mﬂammatory bowel

GiReaniih oF s SUBCRE PP Bl SRR REEIchs disease

i8GARMAey MRl didelses POh hBItEmANIUR ¢&pifaiory Bisirasi¥Bh@bIhe, and
di seases of the central nervous system 1 ncl udi

C@m%w"@t@émwﬁ%t Jipppseliiniiemmatopy diseasehel the g¥e, 'gs}rgchp‘g corneal
), Bl 88Reordlls AL AN RAGARNRRAL AR AN

sease ectious
e@ﬂqﬂnmﬂhmmg ehltohicSlnﬂEiafﬂatdﬂgB drsea&;esal ofthagem, hlm:hidmggmgwms and

dis ase arryot hj c Iat sclerpsis a
P&TiP r}mn@ @ﬁe{%ﬁ lepipE; ing %mam% Hiseases e§§e¥16{ney’ including
dé&mb icdt Y(ﬁﬁ loﬁféﬂllc}_ﬂegﬁrﬂli argi BERS; MRlabdbdtSry diseases of the

et corrpl ations, "I ncludin buf not [imted to
siting el uding s erodarmatit$, peoiasis, annd@tcmmm aniﬂmnnnt@mhdmtmf the

e S SR A B B LA ES R VS L AR Fervous system,

BHlliPRAFosTE WIDBathed &ﬁflﬁl&?éiﬁre@i&mtah& Aﬂﬁfé‘imer s dlsease infectious
atherosclerotic coronary arterial disease, peri pheral

ragniegitis|lenegphalosyelitis degeintangs disease, Huntlngton s disease, amyotrophic

lg%Pag F&%ﬁégg g]mg VH‘Xl Iraﬁ?og}ﬁ}nﬁlung %ﬁ%halﬁrgs? Butg C 1 rrp dljsc%f&t including
Kypedand@Typa 1l dammslmahtua (ﬁbbdﬂﬁ:m@tnphaatilﬁn@ dindlatling, but not limited

i nfection or necrobiosis |ipoidica d| abet| corum;
tpraighesic caitach elargema netm@aﬂah gerlyepathy (sulypymicroaluminuria and

[ﬁ%&{%ﬁ@%%ﬁ% n(aﬁ@ath&)‘j Ebl@lﬁ%‘ﬂb}?&tﬂy,qﬁ&ﬁﬁéﬁ%p%wg ,rh%tonomlc

neuropathy, gangrene of the feet, atherosclerotic coronary arterial disease, peripheral

arterial disease, nonketotic hyperglycemic-hyperosmolar coma, foot ulcers, joint

problems, and a skin or mucous membrane complication (such as an infection, a shin
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such as cardi onmyopat hy, ischem c heart disease
hyperchol esterol em a, and atherosclerosis; as well as

WO 2005008Dt her di seases that can have signifi CROT/US2004/023912

inflannatory conponents i ncl udi ng preecl anpsi a,

\'
0% Wafiaithi it el btirapod By difis SBbAROrHAN dmbi AU TBrmplex
Yaaculitishada dystegic Mpeaényﬂ@mmsup (Svientrflagnomeony diseases of the heart,
associated with infl am*rﬁtoré di sease that can, for
%%Bﬁi)?aé 10gEyoRatly ipeieiny se7aE hyperdiolestraclspig, and
v,

BHEERIGTbUIE oo WG AHBAC b i loslh A TR B (RS SiTammatory
capeentsiectoding rpaepr;clanrpsraeslproms éiveofagnge; brefin anchspimal gord trauma,

t oki Qo k
SRR The Bl i o Rons S hise bt fordntbisign ersiog, o
Frefentindpa LARMBEDRHA RS BaBBedEekOat &, ﬁstrexa@b@rs@la

as a treat ment for cancer. Thé Piperidi ne Conpounds
gakmheinfleranationtof gxtbady, ereapdificd by srav-papitise obgray) negative

%{9 ﬁlgg%ﬁtlggfhﬁﬂg 1°L gl\éfb%gﬁ)?tl§§t§>%1,gb% Flhff%n( lt?lld & ‘bdyI &gcer chemotherapy in

HeEYeRRé 10100 GEElarBina®sE cytoKiasy, ep6RBeck @‘S@tﬁiﬁtb@ thh pro-inflammatory
i ncontinence, neurogenic |ncontinence, and total

GyiiaRRsi el slockican by geurel. 6. OorRemeShesancutie agant that is
e{d'n%ﬁ{te%p 2Pl SG M enfRr thieRl. Exanpl es of ulcers

rea e or preventable using the Piperidine
Conpounds Thec]l’1pelted1nb Compoendsatan be ubdde tieat orprevamt €ilaExamples
jnal _ul cer

ul cer, a gastric ulcer
SLOlraRl orpresuabls Vit e gjaé@%tﬂ‘f?e¢°mﬂ?t@d?>ﬂ‘t%‘tqedt"ﬁé‘fe ot
llﬁgc ik the‘iﬁd?)ngﬁeﬂé%esqregsom%ﬁﬁfené’é oREB R ThcddBience, n@l_uﬁogemc

Crohn's disease and ulcerative colitis.
ﬁcw&mﬁmaﬂemﬁnml@mmm‘m@n be used to treat or prevent

| BS. Exa BS treatabl e bIe usi n

the Pi per %%Gﬁﬂ@ Ol 38 eug 10 ?]roqreycinﬁ]m?glger
Eﬁmﬁ%ﬂl&r@@éz@ﬁmé ¥Pprel Ealaf dsing the Plperldtne Compounds include, but
consti pation-predom nant |BS. The Piperidi ne Conpounds

aranotlimijestie, 8 duedeaak ulesr, peasiigeloen a spgiael ueer dinsesppleageal ulcer,
orrbcgtﬁtéggﬁlgerbut not limted to, an eating disorder, an
se-control disorder, an al cohol -rel ated dlsorder

a nicoti ne’FHe?H’@EMnﬂCsmpdemds can banphitoardaner prevet &8ID, mcluding
di sorder, a cannabis-related disorder, a
(cohn s flisensy CEAESQEHS an hal | uci nogen-rel at ed

di sorder, l‘atﬁgﬁ‘chlﬂ@g oh b%ﬁc}%%ag e %éiietﬁstrea%r%nt IBS. Examples

opi oi d- reI at di sor whi ch are rther
ofUBS|teatmble @prasntabit wingbt iperidinei Canpbunds thehsle, but are not

i NG but are not_lim.ted to BuI| sa,
N R R S

An or exi a; pdpibatidiRg COnpeittRIcan Bk u@et(tt@rtwaﬁ@f pieRat b 8liictive
(s NCS) . | npul se control disorders include, but are not

ipordereihctuding bt @phdimitedhto, an eating disorder, an impulse-control disorder, an
alcohol-related disorder, a nicotine-related disorder, an amphetamine-related disorder, a
cannabis-related disorder, a cocaine-related disorder, an hallucinogen-related disorder, an
inhalant-related disorders, and an opioid-related disorder, all of which are further sub-
classified as listed below.

Eating disorders include, but are not limited to, Bulimia Nervosa,

Nonpurging Type; Bulimia Nervosa, Purging Type; Anorexia; and Eating Disorder not
otherwise specified (NOS).
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Expl osi ve Di sorder, Kleptonmania, Pyronmania,
Pat hol ogi cal Ganbling, Trichotillomania, and | npul se

w@oovsnadosDi sor der not ot herw se specified ( NOSPCT/US2004/023912

Al cohol -rel ated di sorders include, but are not limted

to, Al coholy, lﬂgé‘&ﬁﬂroﬁliés}@fs' ificliS Pudsk n%ﬁ%llitg@ k31 $htO Sittent

Al cohol Abus Al cohol T ntoxication,
Ekphsﬁwamﬁo,rdﬁl Keipaimdnid, Pyraredria rPat'kBﬂcvgwall @amhllingiBtichotillomania,

W t hdr Del.i[.i hol Ind istin

Fo B R oy oty e Ruine ety (NEoef o

D sorder, Nléﬁhﬁp{elz@&l)&ﬁ&@@ﬁ%clﬁﬂé ®PAre hﬁﬂ}ﬁ%ﬁgd fo, Alcohol Induced
Psychotic Disorder with hall uci nati ons, Al cohol

Prysho6ciDitouter Diithateliisions Al leoholl Abusdubledhelriosioption, Alcohol

PR CafitiRlos AN BTN RlohY RguG pelffelconol

nelucat PasivtiseDeResd, iAB b HONGRY codP& ikl Afkesiclisorder, Alcohol
di sorders include, but are not limte Ni coti ne

Beprnsigesee &lcakpl dierd ReyeheticaNisprdenyyih haﬂmmﬁ@nae‘}ds@@d Induced
f
glrrp(j%g ]?géﬁd%g IAr1 éﬁthg{efélghgﬁl%s%gﬂ 3151?%61 F: ud eéoht())1 Pnduced Sextual

Diysfuhetibnt, @lcohophetiest Siee D penitennd Aléohph Rehisd isddes got
Anphet am ne, | nt &@catl on, Anphetam ne Wt hdrawal ,
athsrrEpesneridicl (NG cat i on Delirium Anphetanine | nduced

Psychoti ¢ Rh&@hd! ?élaﬁéﬁhﬁo?cﬁ;ﬁ-‘@bﬁﬁé bt aRNRE ﬁ&ﬂnlgs 1 NELGERE

Psychotic Disorders wt uci nati ons, et am ne
Depenclence)/diochtibe Yéitluttzawal AaphiNicating Be]atﬁdl]h&@kdﬁrmt @therwise
i Sﬁr agﬁ] het am ne | nduced Sexual Dysfuncti on,
& " I nduced Sl eep Di sorder, and Anphet am ne

Rel ated Di Aﬁipﬁ@(anﬁﬁ{%—re@ét&?ﬂiébﬁﬁrsﬁﬁﬁﬁ&é b@Flart Mo limited to,
Cannabi s-rel ated di sorders i ncl ude, but are not

AmpheteminoDemmaderdsi énmép@ﬁdmwébusecémpélbﬁam%mmatmn

SRR o 40 SRR O AR B e

Paychati Bisbiidy o4 dehmﬁiﬁ@tAmpﬁbtsmhﬁeldeeﬂ IPsychotic Dlsorders with
hal | uci.nations, Cannabis |nduced Anxiety Di sorder, and
kel yeistiensrémaphstrnpne Bidyesd Mopd Dspsdes é@lpéls@mq lagduced Anxiety

f) d@ﬂ‘gﬂét%gmfe%@ﬁ g sdk flﬁ‘l 06! ﬁ%?b e c@@&‘deep
imte cai ne pen en cal ne use, caln
Disooder,catli AompheCogiak Reld¥d anloamahot dﬂmmmphnfled( (d@as).on
Delirium caine ]n ed . Ps ofic Disorder.wth )
dol ust ons. CRERhR el Pt L oA S faed dy Cpmabis
Déﬂ)éﬂﬂéﬁd&aéhﬂﬂﬁls A8 @ﬁm‘aﬁﬂ ke dicMaa C%ﬁ&fl@ﬁﬁ@xﬁ&%ﬁ)ﬁ'ﬂh@mum

Induced Anxi ety Disorder, Cocaine |Induced Sexual

Cywiahisdnduned Psushatin Disarduosith GilesionsDCewnabis | In;imed Psychotic
d_Di d h i i fi .
OB S Dt B PR PO iy Roed

D&brder Abit @Bertvise specified (NOS).

Cocaine-related disorders include, but are not limited to, Cocaine

Dependence, Cocaine Abuse, Cocaine Intoxication, Cocaine Withdrawal, Cocaine
Intoxication Delirium, Cocaine Induced Psychotic Disorder with delusions, Cocaine
Induced Psychotic Disorders with hallucinations, Cocaine Induced Mood Disorder,
Cocaine Induced Anxiety Disorder, Cocaine Induced Sexual Dysfunction, Cocaine
Induced Sleep Disorder, and Cocaine Related Disorder not otherwise specified (NOS).
Hallucinogen-related disorders include, but are not limited to,

Hallucinogen Dependence, Hallucinogen Abuse, Hallucinogen Intoxication,

- 164 -



10

15

20

25

30

Hal | uci nogen Dependence, Hal |l uci nogen Abuse,

Hal | uci nogen | nt oxi cati on, Hal | uci nogen Wt hdr awal ,
wolados0edosngen | ntoxi cation Delirium Hall uci nOBENUS2004/023912

Persi sting Perception D sorder (Flashbacks),

i t . .
R R B O el th KMlycpopen Periving
Rerdelptibia Diisocden zéFliasiﬂmpksB{athhmnuggE nduceld BsadhdtioBisorder with

CRlfe s THUlroB T FEORE G RRp oy prtes i R agehs igdieinogen
ThéiHdE Rood ﬁﬁ@rd@t $PiK6og éif‘ﬂldﬁ@d' A '\&gﬁﬁbrﬁ’@ﬂ flaffcinogen Induced

Di sorder not otherw se speC|
Slermdl&stuncebmtléailuamgcmmdQCM@IeemE;som aaddallorinogen Related
dence, I nhal ant Abuse,

]#lﬁ?fgferal?ﬂt oﬁﬁ%&??é%ﬁct}gw%ﬁﬁ}al ant Intoxication Delirium

I nhal ant  ITAkWSR delBe dkdidss DichRledt avd ﬁdl lidgtedsb OBalant
I nhal ant | nduced Psychotic Di sorder wth

Dependaicadnhaang Ahtma{nbaianuln@weaomﬂ&haéw Impxisatipay Deliigm,

R P S R PRI o i S 3B B
Dibsrdéewith halludiriativas, Detpdad éndiecd AakRtydDAbttRe, andihitiltht Related
Wthdrawal , Opioid, |ntoxication, Opioid Intoxication

@é?rfi?ﬁ%(’t@i"’é?épqc iied NPPsychot i ¢ Di sorder with
del usi ons,q(Biqqkdy e!drkﬂécifr? s ERYGEROb G rEh S riEd JW' (t)Blmd

hal | uci nat| on I Ol nduced Anxiety Disor
E&@emdmhc&ébmbxddﬁl@ss,dr)merd Wathdoivwad rQpisie IBMmatlomd)p(ml@S)

TR0 isalif Bt ORIoL HReCe S chiticr 3ok itk SfusiRfs. Gpioid

TRNERY PEFchBES DFd A dvitd RdluBabkbis ORictd m@eafme@ Disorder, and
par ki nsoni sm including but not linmted to,

OpieidyRalated Disorden soudtherwiseyipgtifipd (N@§b | ng tr ermr and

i mpai rmen bal ance. . The erJ di

conpounds TR ComBS R i o Weach BRH GahGient pugoons
dasaxdeting péfklﬁs@‘ﬁﬁhﬁaxﬁﬁhb eynipdhid atsmleﬁedmitp FErk&fsSﬁ’@ld@de@d: and

W t h anmggg including but not limte
na@%@aowgh udipg buinop limitgd w&awkam@y@w@&w rigidity, resting

"neurotic" depression;
panlc |s léingﬁd orapzﬁ %@géé;

nd ot her specific
phobi as; daieiRigeriisoColepsyndacan beusdna treat}or gresendgmsralized
The Pi peri di ne Co ounds can be use

reat .or. ..
%@Wewtse‘éﬁp Plé?f;}gty W&‘?Hjiﬁmﬁ astso%{e le]?H anxety, dncludmg but not

1Rgitdd t@lreﬂfésér%@sSXensﬂﬁ‘an?arcﬁ&daﬁﬁg @@bﬁ&?&é@re@ﬂﬁ IlRiding chronic
npt ons associ at ed wth epilepsy, including but not

Sy
“neurpti€ddeposssionypsinée gisordera Bg@eplmbn@@d qtherispesifia phobias; eating
artial (psychonotor) seizures,

|
&%’ﬁ‘%‘{ %?1@86§§$a}@(8§0‘€§fsand mal or tonic-clonic

sei zur es) ,The@lipdridife) C4rapGeids eln BEused 6 FreatdR Préteat éflepsy,
epi | epti cus. e Piperidine Conpounds can be used to

inqleding bt ot Eiputed t@tpfam@é spilepsy) seaetaljzast apilgpty, pdhibesymptoms
ags%’c:la'teiicspmﬁle‘f)gﬁ q}fﬁﬁdlﬁg ﬂuﬁ?&? Hl&ﬂ%,csnﬁfyfe%ﬁﬁﬂ seizures, jacksonian

seizures, complex partial (psychomotor) seizures, convulsive seizures (grand mal or
tonic-clonic seizures), petit mal (absence) seizures, and status epilepticus.

The Piperidine Compounds can be used to treat or prevent strokes,
including but not limited to, ischemic strokes and hemorrhagic strokes.

The Piperidine Compounds can be used to treat or prevent a seizure,

including but not limited to, infantile spasms, febrile seizures, and epileptic seizures.
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The Pi peridi ne Conpounds can be used to treat or
prevent a seizure, including but not limted to,
WO ndoanodioBe spasns, febrile seizures, and epil eptT/wS2004/023912
sei zures. The Piperidine Conpounds can be used to treat
or prevent e
Limted toTl?e Iph&rl 1%1% @38%1 dé c%ﬂge lug&iqufeg %%Evéﬁ?g pruritic
ahaditivh) inlcl‘ildlrigdj’qb abt liraited ®, palkiop crauskelr byedriy sk, sqabiek,| detimatitis,
vulvae et ani, mlaria, insect bites, pedicul osis
hespRUbRIMIBEAORi¢ fimrsaﬂtlarmgrlfué Sebre ﬁ%amu'?ltl?réaa Fasgt bitek, pediculosis,
[ n
?ﬁﬁ@é 1t1ﬁ df@ésfeg&?oe F%%q gﬁgc\éna p«?g;ftid?ﬁ o?grelgh&{&? psoriasis,
lahhenptalnm §1chém$1tnpdnxl ahtomcusbevtfbbwepierrphmgofcdl,lcuhus bullous
.The Pi peri di ne Conpounds can be

fib r ernmatitis
6&0{@%{3@&58&}3@@@% psychosi s, including but not

limted tor,SEBEZAROCERABundstah BE LB BAfANG flevent psychosis,
schi zophreni a, hebephreni c or disorgani zed

igdhiling bt oti lamtaﬂatpa&cbmoph@nia; m@bﬂdn@paaanmd schizophrenia,
eetpC SR RSt B AR, g AR SRy B il rsptiated

Rhil6phtshial gaﬂw&r&eﬂm sibtgh&l SHhidpRfeaia) ﬂi&ﬂh(ﬁl—&éfhﬁﬁ’sféﬁlzophrenla
del usi onal di sorder, grandi ose subti/ e del usi onal
c

giledesionst disprdar, e%@u@agm@%@nmv pdit whigek disprder, grandiose

|
L R T SN S L
dilyeonatidiserden and serdsicsabtype dameﬂnﬁlahwréat aral byt @mwﬁosia

cogni tive disorder, includi t not limted to
del i ri um aki KIRFRHRS QO@eerJésca%EP pped; tRfugAqr ReYAIhe cognitive

<g§d¥&&t in%hﬂ Mt%tm te ’co”ﬁéﬁﬂtﬁn d&He4 HUPR mifflinfarct
ment i a ca efmer’s ease The Piperidine
ctemqnual,rtbtmeuam pbghslmddmmnna eatsed by RIDSemd denmtip rcgused by
‘gﬁﬁl Ci e,n i ncluding but not limted to, dissociative

@eL S St‘ﬁar ssoci ati ve fugue. The Piperidine
Conpounds pRPip&idsedomPolidadhn BE uiiday eRht srgRéventh @fkmory
brain function, including but not limted to, that
defigisael. tycleding buiynas ﬂlnawdé@ ghissoeiptyspnagsia andedigsprietiveifugue.
bl ood Squi‘ﬁ’e %?eﬁ&]ﬁe EB cﬁ caf 'bQ ﬂL dct rtz%afh(;y Fp%*%’eht fhstricted brain
head i nj urYy, poXI a HBREAPFEL oglycem a.

fﬁhﬁloﬂl, pehiddigiaut ﬁﬁﬂﬁmit&ﬂﬁa danchgediby durgerytdr @alorgh transplant,
event Hunti ngton's chorea. ' The Piperidi ne Congounds
re%tﬁcqﬁé blpod supplyte therbrgp, pninal cprdangiry Tritcadiniary, BypRsia, cardiac

g g V y’

ut not limted to, arteriosclerotic
reti nopat Hihe Ripaiding €ormpbmdsm be psxdi to treet ormpyganhipntington’s
hyfert ensi ve retinopathy, non-proliferative
{B8f%nopat hy, and proliferative retinopathy. The

rPrL gg{ |ed| NeTHOMPAIIIAS CoAPoRRIs¢aR Be hieditb 8Rht G priveay RDK. a
The Piperidine Compounds can be used to treat or prevent retinopathy,
including but not limited to, arteriosclerotic retinopathy, diabetic arteriosclerotic
retinopathy, hypertensive retinopathy, non-proliferative retinopathy, and proliferative
retinopathy.
The Piperidine Compounds can be used to treat or prevent a muscle
spasm.

The Piperidine Compounds can be used to treat or prevent a migraine.
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spasm The Piperidi ne Conpounds can be used to treat

or prevent a mgraine. The Piperidi ne Conpounds can be
wais@d/oowst reat or prevent vomiting, including BOL/URIING/023912

limted to, nausea vomting, dry vomting (retching),

and regur giieRibéridind T8mBb@elsicdh be uSeipateatis: pravendeomiting,
used to treat or_ prevent dyskinesia,  includi ng(but not

inplpling dut Bot limifed 19enaBsekyoIRiENg AN OBINETSiclinSK prbtseyrsitation.
The Pi peri o
provent doriugErANEe ERfPolRR AE b SRR bkl et dyskdncsia,
1ﬁdpdmng depnedBniosd mntdrchvmskrneﬁia&nd tidtary dyiiriesiant s
bel i eve th t the pgrl di ne. Conpounds are ant agoni sts
for VR . The FiRgadiod G iscan Be BLechig Hreh daHe b feprsssion,
ihaﬁﬁﬂgtbhpﬂot\fﬂuté‘d‘w% pj%gdé eQidiClod VIR dirie.
contacting a cell ca expressing VRl with an
ef fective Ap;dmntsdvbhweﬁhmeheb BipegdiGe GompodndsTdre sntaperistel for
igp be used in vitro, for exanple, as an assay to

'ect cells that express VR and, accordingly, are
useful as "Hi’krhvé}ftloﬁréls%%él%béstt&nﬁﬁioﬁ@forﬁﬂﬁﬁﬂiﬂ@‘iﬂlyﬁﬁt:ﬁén in a cell
for treating or preventi @g pai n, an ulcer, [1BD, or
qoB@nsrngecon@t:h@gia cell edpsbleios expressing VR& hyigi an ¢f§ecvm= amount of a

HOHGTaE Co e s bRt g DaeBuPoT Ry ol Rl Bsay o

sélekchicelly tef tesieésveR @ aBdHcc@ingl P hraise il aep@oat)z@umay tlon;elect
one enbodl ment, the nmethod is useful for treatin

GORPPERES ¥GTUh APTIrqatng AT BISVERINE Nap., &Ho%\élpere%‘aoqrr@ Rt | 'The method
f | r

Qg RO ] Wi Rl 00 B2 RRAE. Hhuhlyinon

dnthodimestf byngpnvactipg a\oen,t 1hrag agimal) wreh an affemlva rintoaht ofl aPiperidine

not her Egbodl nt., th Hﬁ$ for treatin

mpeunde 17 PRGEPRRSIMENG eafﬂ?t 15 WS tt??é?n%ﬂ”dHani?é‘H pain in
4o Rt hﬁ%&tﬁeﬂéﬁéd&mé&r theheatddg u@éful%?‘c&%ﬁiﬂgr& ﬂr&%ntlﬂg Ulin
an ani mal . Exanples of tissue conprising cell’s capabl
apfaningly ds shothendRibadiroentcibe nipthodsis asafol for tmttrgoprtp@q:ventmg an

RSP Bt 0 B R
RERNKAL WBDIiN ah BLinddL! In AdHer @ﬁiﬁb&mﬂﬂt itey/@ethbatis §deeul for treating

Pi peri di ne Conpounds, are antagoni sts for nd uR5. The
qrippesieniieg B B alimeles t o net hods for inhibiting

m3d uR5 fu | e [
e oS Ry BTG B AR st
Hoit prrriot ilﬁﬁteﬂlmfmmunﬂale bfag kidtey} wothehii andishdded tissue. Methods
functi.on |né£he cel | Thi s. net hod, can be used in

for asspying gellsghafgspeess YR 1ane kuowyinthe 8y oct cel | s t hat
express e .40 %ehafeqeét%@ﬁfgxmdlﬁe eousRlds A8 aﬁagamaé for

an assay to select conpounds useful treatl ng
mGIuRS.

The invention also relates to methods for inhibiting mGIuR5 function in a
cell comprising contacting a cell capable of expressing mGluRS with an amount of a
Piperidine Compound effective to inhibit mGluRS5 function in the cell. This method can
be used in vitro, for example, as an assay to select cells that express mGluR5 and,
accordingly, are useful as part of an assay to select compounds useful for treating or
preventing pain, an addictive disorder, Parkinson’s disease, parkinsonism, anxiety, a
pruritic condition, or psychosis. The method is also useful for inhibiting mGluRS5

function in a cell irn vivo, in an animal, a human in one embodiment, by contacting a cell,
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preventing pain, an addictive disorder, Parkinson's
di sease, parkinsonism anxiety, a pruritic condition,

W@eroopsy®BDSi s. The nmethod is al so useful for iPti/bE10041023912

m3d uR5 function in a cell in vivo, in an animal, a

hymlﬂnm emﬁ AHRANTEN Pi fp@Mdl‘ﬁ@ ool e@eft o | irfPulﬁf‘mGluRS
animal, with an amount of a Pi peridi ne Conpound

afriction in/the cell.i lhirsiembedings, the mhadns psefeler wedting arpreventing

one .enbodi 0 r.tre

PR SERE RRGAE et APt A o B g b Rl w80t or
&eatﬂg&rr pedveaGhBNAddidthe diRid@en hid aniaRl i ne‘ea thdré&FalTh Blbther
or preventing an_addictive disorder in an animal in

prabedipeat. diwrmethpd Hritsefvd fordrpstiag pepreventing Nagiinoa’s djsease in an
&%ﬁiai‘hx Je%ﬁ uﬁefré%’?‘t 'Iﬁ‘Qnd&{l%rer eo?ﬂﬁ‘%n@ YnE ?r{eﬁlo'aﬁé’ ﬁ;)e%g%? &?z‘iﬁlg or

n anot her ‘e

hWeﬁtﬁfgfpaﬂ(mﬁmimeﬁlﬁn doihalt ih@@éd thgreof. Pr fodiel emBodiment, the
parkinsonismin an aninmal in need thereof. In another
ithBteful fomiEcauBe 95 araventingaamfety gran animal ingegd thereof. In

an s &E‘%‘iﬂﬂ%ﬂ rﬁ’%ff 16E Ynelttlhdd¥ u?e[ﬁhl tréa& g%? gfév] rl%)ér %%‘hﬁﬁ ézondltlon

er enb ‘ment, the net s u
or anpargmelnit magi ﬁlemoﬁr Int armtheo aolbbdiorent, theamethod isseful for treating or

need t hereqf, . hi anoth ngodl t, the method is
BREE RISy oIS AR PR AOIGRT B BFBSTRRr pSychosi s in an
ani mal in peadokblsr &Ik cafabd B &9 réaémg%khmsap@l@é@o&ﬁ and glial
ex ﬁre55|ng nad uR5 are neuronal and glial cells of the
cedlstaf ghe qe@mhmvww@wm, pmtlﬁul@ulw thelbyain espesialihin the nucleus
aII e nucl eus ods
SRREPRRY, MatPe! (8 alMing Lo RN m AR qin fnghe art.

art Appl i ppplicanbeidlievethbd it PifeeidRieN@srhsbunds SRMpeisaists for
are antagonists for nd uR . The invention also relates

.lh.ods for inhibiting nMd uRl function in a cell
conpri si ngrf
O S SO BB el 10 SRR o P BHBIERBANG function in a
oflf enhprising evntacting a celiGipable cff (@R pitck i mﬁ}lulhla wathl dn. amidunsg of a

Pt Compornd ofrestv s el oo indBE 1 8 Fethod can

B @seﬁsﬁﬁn‘z‘}o for eRﬁlrnbleoﬁs AasBDPRY%elett Gl Btk eﬁﬁ@ﬁ%@ﬂﬁ(l and,
useful for treating or preventing pain, U,

actdidingly crelnsebulce rpartlhésak Rsrapto seletit semseqndp alsﬁuhﬁm trieatmg or

BN an ™ LAV RA N At RRUB T e Pestioniy ancieoy

é&%feja@y tstrokeg alsEizGieCsl pﬁfrﬂicﬁ:oﬁﬂﬁﬁ@h | p%@chd‘lén& boEHitvE dsorder, a
or ea, ALS dement | a, retinopathy, a nuscle spasm a

HCHORY filﬁé"wltvmﬁﬁrtcrqddvrala;fgmtmsﬁantntﬁtor& & pharesiAdsS, dementia,
f
FROAR. 5 2 43804 6B L LA LG e
arthodiisasd useliyl fonmhﬂxiﬂ(ijngmg(ﬂultbfdnctéd)mlfn?mceﬂnn Whlo, invdrt dhimal, a
n anpunt of Pi peri di ne Co nd effective to
HRRBIT O CPRAITRSbch, GHUACHIE RECbdn an RRImSheviEh B AW L 2
et oy bastulr o eAC 0 Ao PontLag Bee
etbodimehip thei reethedfsulsefub for ttree@ing oprevenping peimtin g atlimal i need

&reof. In another embodiment, the method is useful for treating or preventing Ul in an

animal in need thereof. In another embodiment, the method is useful for treating or
preventing an addictive disorder in an animal in need thereof. In another embodiment,
the method is useful for treating or preventing Parkinson’s disease in an animal in need

thereof. In another embodiment, the method is useful for treating or preventing
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animal in need thereof. In another enbodi nent, the
nmet hod is useful for treating or preventing an
wa@dasoodose di sorder hi an ani mal hi need t her ep€T/UB2004/023912
anot her enbodi nent, the method is useful for treating
S i ol hi

PRGBS B K NRD eS8 s BRI 1 D s usr
foo trebtirgmpdn prgventing nexietytin ag pamial irsneedshereof. dn aaotherdmbadiment,
need t her eof n anot her enbadi nent, the nethod is

o roeibier R Tt O eNFEHES ﬁ@?egﬁ& AT, AL ngRd hgreof. In
ér{bﬂ{b‘% %%bb&ﬁﬁe%@ fthe Jn@th%ﬂ e ﬁ’s%ﬁl%@@@duﬁg 3 gretvgﬁ,iﬂ Bl i #n animal
useful for treating or preventing e psy I n an
Bmend thereof n deahatles rea@bdlmemt,eth@ trhémdenbmﬂ\ulrfemreatmg@r preventing a

SEEPtp o i aged fhepeot I b RGPl ol FigfPd 5 g for

¥eQ br bfeves@fol pluditic ChRBEbM th Af arnEME Hebd thefeo$ SIrZdtiother
in an animal in need thereof. |In another enbodi nent,

Qm@diﬁ@ﬂaﬂlelfseth@(bfs ulseﬁlbforttﬁeéfamg wg)revenﬁnevemhpﬁg irpan animal in
e EH) ttfﬁéreocf ﬁrﬁ ngd tiler e{]mbci%ﬁ ent thécpls nge%q fto¥J ?rlegt?x{rgeo p'?%vgenting a

er e IS use

&gnifve\iyviddin ﬂﬁmhﬁdi lrﬁndeﬂ tl@di?e(ﬁh imahothér enstedih&es ®@efnethod is
I n_anot her. enbodi nent, the nethod is useful for

¥ é?ﬂgeaang OF Bip¥eRtings mewaRrdaticiidn an auimadin peedghereof. In
ﬁﬂ)'tl?]@ nibgdﬁ]r?e(flg tflé']?xr &1%& is Jlsréﬁﬁrf&t lli]@d'ilng ﬁfyv ﬂ? regtlr"igted brain
nethod |I's use or treating or praventing menory
fimttien in anrananalan naed thereofi elchnbther embodihient et thethod is useful for

enbodi nent , nmet hod i s useful for trea 0
DR PR eptin HTETSSP} SHOes Rl i i et oy agother
B866iBEY BRI methddisARSNRIT 1RERRI BiBYentih D ATEINAGnisal in need

useful for treating or preventing HuntiRgton's chorea
thereafi rvnethler pmbedigwnt, ey method isusafud férdreating otiprerenting dementia

lglpfl%aqu{lile |0d %g%ég%gf hlé{aglé%hte{ &ab gﬂﬂ}eﬂéﬁp ' evtglaﬁtl Fﬁill'f?{etreatmg or

ﬁeba@ﬁglr&mb?eﬂlylm @ anihia @t haed tidredt @i endth&EnstMRAENtathe method
in an animal in need thereof. |In another enbodi nent,

1 ecTibion dgating QrawevaNting  Muselgspan mmba:remélnmm gd thereof. In

SRR OB TS Bl B

arsvemtrnesd therenis il anosipa $mbodingent,ahé methodris mﬁd for treatlng or
thereof. I n another. e od| met hod s usef
PISYCNUNg YOMHing aﬁraeveﬁtip AgeLt ﬁ%eaﬁ gﬁf?eOﬂﬁr %ﬂm&aﬁ ﬁ}erfnethod is
nead f&lﬂ%aﬁﬁ% ia)l klﬁﬁ@@ﬁi AEMimal iNG1eBRHRALE] ) another
useful for ting or preventlng vomting in an
aanchmemmﬂneeﬂhcnmm ruecﬁll fantzatdgherpreventidg rdeptessiphén an animal in
d od is useful for treating or preventing dyskinesia
1S mal in need thereof. In another enbodi ment,

the net hOdEka‘inplésﬁ(Bﬂﬂellﬁ @ipableadFiekPlessifig RICRMR Dlindhdie, but are not
depression in ‘an animal in need thereof. Exanples of

limited tog agrabsllar Brrkingp newron feflsBrukie celt beries (Pynetaig,@ells of
e b dfhe éiﬁb%guxgle LERSL A, xfé&i{ Il c%}l{SP&fa'&to‘}ﬁ bhfu Lglomgeruli; cells

|nJe ce punc ate

dfite @@“eﬁﬂixﬁhﬂ 1yar of eHer &f&rzﬂ@drtéb&ﬂﬁpp@hhﬂnp@ﬁédlls thﬁlamus cells; superior
olfactor)( bul b gl onmeruli; cells of the superf|C|
oellsand @em@bm%m@&l p@@éﬁﬂ%ﬁ@ﬂﬁo%ﬂﬂ% %reaswmg cells that

LA R BERE ok StnHPR Ok,
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colliculus cells; and spinal trigem nal nucleus cells.
Met hods for assaying cells that express nmd uR are

wo@a09987 t he art. 4. 8 THERAPEUTI C/ PROPHYLACTI QPCT/US2004/023912

ADM NI STRATI ON AND COMPGCSI TI ONS OF THE | NVENTI ON Due

to thegr @HERA‘%UTI@/HRQEBHWAGTI@ %BESBRATION AND
advant ageousl'y SITIONSCOF "EHE, 1 TON
nmedi ci ne. As deSCri bed aboVe, I pert di ne Conpounds

are usef ul pi@ko eBalctiPly, Me Pﬁ)@ﬂﬁﬁé CRehpBukNHE hilvRtageously
When admi ni stered to an animal, the Piperidine

Qwipldo Nderinaty aadﬂwmas mdmneasAad@m’p@}@we,dhe Riperidine

t [
RSt 8F uichhrof BEPsR prh ot ATERHLES,
conposi t i oNBhenVdAhfRis©RIARD iafi AnAndt] tBE Pirfétidme QursUunds are
can be adm nistered orally. The Pi peri di ne Conpounds
adminisicred oen coBRORCAhoHE enpnsitivarhai comprises pphaampcytind}y
ggc%éﬁpie c%leg%yggc% t{l it Jregtucgc%pdsﬁioﬁ VQHFQEOIBBIII&SH Piperidine

MoapolidrRenus adlmmm@sd bﬁi.l]g ;The PaperidireoC@hpoumidsl of the invention can
i ntestinal mucosa, etc.) and can be_adm ni stered
glsg ke ﬁ%mwt@qqd by any ethey Pfé}vé’aléﬂft gty foy exampleebyigdyion or bolus
ﬁ‘g{&f&h% oﬁ %oﬁ?rt(ﬁ}iﬁl%ﬁﬁ dr n¥cob@adous Ma }{ frig® ﬁeﬂ? , oral, rectal,
lver sys nB ar e g., encapsulatro n
bndmsastipal, muxiosa, @pay dndalae be adnmnﬂemﬁsogedwx mﬁnpmntlms
can be used.to.admi ni st

Seipenfiall gbfo A Pious del
FAPSHAGRLLY et YoRRe b  AdRRisTatPP S87 %SXSFF&%& ocly ¢ Vagjqus delivery
Bterhd 4 kBOwh Q. g.] SHRAQRL TR in lipSonRRALiBEYbiticles, microcapsules,
intraperitoneal, intravenous, subcutaneous,

capsnlzpasal andeqandva nagd tomdmlnlst@umeummmme Competnsk ebr al |

i ntravagin a rec |

t opi cal , g)ﬁtﬁl(x%l gla? aiuﬁg Héi de b%t en&zln%ts[edot& m?radermal
ﬁiﬁ*aﬁmsa{hﬁ' [fﬁfipe@lf)naﬂ Nhithednbas, Is@lﬁbutziheb@‘ intia@adall%pmural oral,

di scretion of the practitioner. In nost_instance

salinapalt intrarcsebral, intravagingls R demealy EFiak gy gFaIatige, o topical,

R RSN ol S AR S uRRTE ek 6 e

H’lsptetlomj ohthe @mmuunm‘s Ih ewat inytanckl Aintaistridorawil]l ewddin the release

and limtation, by |ocal
Pg'ihﬁ dHl?r(F%p%ﬁ‘ﬁﬁg}téth\g%ﬂ(?‘%EFmﬁppl ication, e.g., in
conj unct i ofy Wekifickn\¥didel, 85&h e dRbitHie @Lgdﬁﬁﬁi‘éter mé Piperidine
injection, by neans of a catheter, by neans of
§9p1@osmd8docyalkyr Thirecmn be@phlbyedré(mamplea and mtlba/rway efdinditation, by

RRL R ion Rl S kel anBR o BEn¥ i BhaPai Wt Svouna

EREBA@ RS suffery, bYQhiSetidn) b§ Slichad 6f LeaMRAEBN hftand f LaPpository or
be desirable to introduce the Pi gerl di ne Conpounds

PRANZR, OhBY &teany of aniemplengssaidisinlant Seing 4 £ POTVS XN PRAPUS, OF
L&,

oAy PR LAk ol SRE O mepbrapes, o e

and enema. Id ma&vaﬂbcsdlmahta,r it tay lﬁ:ddsﬂﬁlble aﬂlﬂtteduce the Plperldine

facilitated by an intraventricul ar cat het f or
gggwﬁ}ngls into the central nervous system or gastrointestina tract by any suitable

route, including intraventricular, intrathecal, and epidural injection, and enema.
Intraventricular injection can be facilitated by an intraventricular catheter, for example,
attached to a reservoir, such as an Ommaya reservoir.

Pulmonary administration can also be employed, e.g., by use of an inhaler

or nebulizer, and formulation with an aerosolizing agent, or via perfusion in a
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attached to a reservoir, such as an Ommaya reservoir.

Pul nonary adm ni stration can al so be enpl oyed, e.g.,
whyooasa9ef an i nhal er or nebulizer, and for nmul BECT/O82004/023912

wi th an aerosolizing agent, or via perfusion in

BhdroedrbeRolgMitRtic pulttdiaty surfdlaiD NaArrtsid ehibdanénts, e Piperidine

certai n enbodi ments, the Piperidine Conpounds can be

Compoyngds san he farmyilpterhas & YIPPositRry. fvith %ﬂ{f@r@, Rindgisipad excipients

1Dl & such as triglycerides. In another

%gﬁ?&%%@'&%ﬁe Pi peri di ne Conpounds can be delivered

i n a vesi clneanoiher pabbdiaiehg thePipefidia® Cempsamdslqan Beidelivered in a

Science 249:1527-1533 (1990) and, Treat % al .

YaSEdR ShREUFHaE HEPaaeBIC e lispin Seiereoid 5 ekidd (59R9) and Treat ef

- e
L e
(188¥)control | ed-rel ease system or sustai ned-rel ease

aﬁi re(r)nl |{ :gl%i:\ygf glg%t ) IéerGoegﬂnéid ag{gér{}iotﬂe ¥é deiri(égll_e lci}% g Ice?n Se c?eflivered in
4 dSIBAlIA-r A8 sy o lor Qhdt BHQT- reBdsss Ys08e (s8] LR S€08dDh EMBMedical
di scussed in t?]e revi ew by Langer’, Science

Apdlicagom- aff3mtiolled Byleasen stpwaugd &2, ppnl bhé3&l984)) n@ier centrolled-
533

BR80T LR S s
(129®) 0air bBusEiNAlInbne erdodin®it, 3unB&inHe fustd A8 Nper, 3Bfnce
Saudek etal , N Engl. J. Med. 321:574 (1989 (%Je( [n
TRt Ol SR s R Bt es el B8 B Buchwald
k€. i [ t I
Sagl e Soabi ot sofaucl LTl gREbRSRs 1on, 1
diodry ainbadhirent, pol ydicny rterdals tarlesiisgd (@ d/&Eed] (Afpﬁﬁl/?kﬁ&ms of
1 . ; , .
Tl st CieogSs NV BRSAS- KA Consiaed (T8 Boauisylin. Drug
'. . . H t . .
R SRS AR P REE0k: B0 e
Macroow!. (St @y Matmompbt Cleeno 2Bied (9830 dewynar al. aScience 228:190

G Bure ey g N BE s AR HR A i e e
B 05 (1089) S B ytlans@biéiboddhaitDa cOitrafirg! rubiafetirfidhse system

tract, thus requiring only a fraction of the systemc
@B e plarse ihpresEnity elghisesst of bhe Pipsaidinsgtorapeundy, aonibe spiaal

B R BORRSE ALY 3R B i

dédal ni stration to the animal. Such pharmaceuti cal

exci pients_can be liquids, such as water and oils,

i ncl udi ng FHfo¥escat cqmeRqsyiams sin apiorally compricapiutablgramount of a
phéih ; r 3 , T
m ner alhh(gnain&,a{cgé sagjrlrg oIl ansg%t§ %bﬁc’ﬂdg’ .mérﬁ&é-&%%%& administration
toltlser ammelut i cal exci pi ents can be saline, gum acaci a,

gle: Iaf: |an uf&é& % agt?ars?tggtl’lqa; gyl_(c(i‘f)ierlft(se rcgrE ﬂ)g qulﬁgsl,, lsgci:hdzziisl water and oils,
including those of petroleum, animal, vegetable, or synthetic origin, such as peanut oil,
soybean oil, mineral oil, sesame oil and the like. The pharmaceutical excipients can be
saline, gum acacia, gelatin, starch paste, talc, keratin, colloidal silica, urea and the like.
In addition, auxiliary, stabilizing, thickening, lubricating, and coloring agents can be

used. In one embodiment, the pharmaceutically acceptable excipients are sterile when

administered to an animal. Water is a particularly useful excipient when the Piperidine

Compound is administered intravenously. Saline solutions and aqueous dextrose and

-171 -



10

15

20

25

30

In addition, auxiliary, stabilizing, thickening,
| ubricating, and coloring agents can be used. In one

wereipsdogyent , the pharmaceutically acceptabl e eRCT/psEN1/623912

are sterile when adm nistered to an animal. Water is a

gl?édrd)l(h@lu%fohy catb@édibe &ﬁﬁlbpécﬁﬁllqﬁ‘@éxdlﬁhentﬁ’ Sﬂh@ﬂimﬂéﬂsﬁ‘for injectable
Conpound is_adm nistered intravenous al

dItions ofsitaiRiPhagmacusicH OXEiDissEs fawglpk}dé@ pt@rchs glugeseplastose,
e
S22 PRI S L B SORLA Sy el
mb@dsmttalc,aﬂodﬁm chloﬁdrt siriad skini mélk Jglgcesdlapipylene, glycol, water,
| ucose, _| ali(t ose, sucrose, gelatin rice, flour,

okandsthe liks. 4h¢ pr%%.cewpgv%%tfé‘%@% €& gpo contain minor
kimmlKk,
dﬁ?%z%%%&ﬁ %nglfﬁﬁgyggq& ot %Ileﬁr%&fenﬁga %Ttéand t he
I | ke. The ’ﬂteqsre%t annmstndnsccmstakefthecfesmroédoluuams sllspensions,
tain nor...ano s of wetting or enulsj
arion e oRiB e srg b e oppan Graasligdies. Bowders,
s‘ﬁ@t’iﬁféﬁlrélb%?oﬁﬁﬂaﬁ&ﬁesdp?ﬁsﬁo‘?feén e%iulﬁ@ﬁé“aé@ﬁlﬁs Sprays, suspensions,
suspensi ons, emnulsion, ‘tablets
aapy othss foruasmstablesfom@nt an nnmgmbw(gmenlts thewmwmlon is in the form of

sust ai ned-r el for Qsi t oL &

£ B B < 7 52 B S SRR BRAeL PP g5 e
pHafhcutita bk eipleats a!v@@eschﬁedhﬁiqieﬂmgtdh m&zm&&@tlcal Sciences 1447-
conposition is in the formof a capsuleﬁgsee e.

1976 (AHgnenR. Genna ebsl OB sd. 198phéncomaunip §rembsswqr@mee

phar maceut t
Phar mcout  oop <EEURGE' fio BorifES Copiind L E RS
adordad@twitlerbutih® foceduras oy parmypasitidnerdeptad iyt oralf adéniseation to
I n one, enbodi nent e Plpe i di ne Conpounds e
frugnam Reipgsd ompaé@spﬂgﬁ OBl e lvery Gem e tEF (Bl aetsslogenges,
t

?ﬂ%?rb @u%l tﬂ?ﬁ 'hle@ o@w&gé;‘e?i\?gs%ﬁcéa%&géé’ |S§1%?§ "br elixirs,

fooexangfle.t @tﬂlb’t @mlhmmewgem;poaqwawm @mtayn pge or more agents, for

e MO I e

ﬁl@ﬂﬁ@?&ﬂpbﬁﬂiﬁt Qﬂrbf%ﬁie?grﬁezp Of cltfryTeblering @bdnds; ah@preserving agents,

exanp sweet enj ng agents such as fructose, aspartane

t@rpr@aé%aharmacwtmlgv fagtablgmwr@@@h M@%‘éﬂép‘@hW it tablsit pr pill

t%?m\’\fhg Egﬁlg&q&&hs 3h bg Iggétéél ta ((fjﬁ%}p&hlﬁ %ﬂt %tlon in the
preservin naceu

gaaﬂrahaabﬂlml ltlfaetﬂﬁélaby pfbwd\fbg e@urseanned/\twmﬁ olver etnaéadtaidecb period of
pill form_ the caqonpositions can be coated to_del ay

e Peleqivaly REAMEHIC BSEBFHACS SHTPHIMEAIRsqtGRIY aRE dziving
ShRRlnd BETERYREOKEGE Qe oGl AO b Rhed Y8 theBatter

peri o tine. ective er nea
presfdamandsidsom termtivivgnmentesrotndag the captule/is intbibed by the driving

OO BE s PR ToRlaR s aB et B i R o aperure
THge aawehoﬂa&aﬁnssc% &%'\Fidé algeésaﬁlﬂ@%w &delsaémaﬂytﬁsﬁms

the drivi'ng conpoun swel IS to displace the

eppesad to rtheasgalmd noofiles of tmmdlauqrrda@sn fermualplégnsy PetimFielsy material

ey EkorBl by PLeREAY H5lE R AFRL Baod! Al Eompositions

Rhhdh@&sSst@fdatdeRi@ite suchl 8 ae@nftol; Metoat, s@irch, magnesium stearate,
time-del ay materi al
sodium saccharin, cellulose, and magnesium carbonate. In one embodiment, the

excipients are of pharmaceutical grade.
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such as glycerol nonostearate or glycerol stearate can
al so be used. Oral conpositions can include standard

wez@spi®sts such as nannitol, |actose, starch, PCT/US2004/023912

magnesi um st earate, sodi um saccharin, cellulose, and

mag nesi um I@aanbtiwa@@bommeah @%ﬁb@@dlﬁ% ﬁpmpph@ism |bp iferarudated for
i3 ravenoaf ‘EraHBﬁ C'? 951310' %gosaﬂ? Igp&%h%rg&}hmlsttﬁ%on

I peril npounds or Intravenous

@ﬂﬁ@r&bsteh@d is@t@mc'ﬁ‘qt;ie(ﬁmﬂuﬁfer cmmﬁaiebessm@ fhercompositions can also

i ntravenous admini stration conprise sterile isotonic

laelué@wol@brhr@g agpPie (OTRRAS KDY f(gr ingRenewRsERinisirayen eagypptionally
PP [

b b Nl e ReRC iR o OB et B PIE <P Bt B njcction

Geweallyg tesihretdieats e supptied mgm tsq‘iamtelly@r neissbrogpthbmninatnit dosage

he site of the |njec Lon era helnredlents
ffoFI_@ BTG, asia HE LY gpewaeroqr ‘myt%etiaew&% e i
Hﬁgfntatl 88ed 96 1nf31°srucﬁ 18R hEG: gmﬂ§ o sfh¥itd ﬂl@%ﬁ.ﬁ% #@ Quantity of

r vvater ree concentrate in a herneticafl
amaab egiemoWImrmﬁme Psparhlhm&anpcamds afego be admatiscited by infusion, they

<f_a|n gr sfﬂleﬂ%dcgﬁ,ﬁg ﬁ%&%ﬁ?ﬁ% %g%tépl\é/rwtge%%ﬂe pﬁarmaceutical
graddiwhPor danaY. W‘«Héreb@e %ﬁﬁﬁﬁ:@omf)&hd@ s BnistékddbyaiRjection,
I nfusion bottle containing sterile pharmaceutical

Yy anpouloletterde wasdriforinjegtier er sahise Parpls prgvided e thab thedsgredients
ere ction, an anmpoul e of sterile
(\%élsoéarrglf’%@ aértgcagmg%m%%uog‘al i ne can be provided so that

the ingr edrlqﬁm’@eﬁ@ﬁe Denipousdh danibenadintnigteird biyson@blledrrelease or
The_ Pi peri di ne ConEounds can .be adm nj stered, by
3

%ﬁtneérrpléaser@w@a@ BAcliyrey devige-haenk ki Eossof gydinary skill
r I

b S it e

3,846, 74 3t916,a9903,53@,eea-,r3 59801 230410087 1 P4, 674,535, 059 595;

$5 80 167 5a120 548580483053, A U3 35T 5R5ing sl Gy ich plwhich i
AcSP8ratbltierain B9 4’61%1%@&: aS\.Q:hQiozgg% fefifs cﬁr%‘erhs@a t Qfdlebﬁntrolled—

i ncorporated herein by reference. Such dosage
aausthmedseldase ©f pnoof erecastive olgresdents viisg, afblh@@mpéﬂ eas e

f
e Dl TR Eatfiosee et BLERGPAE S oS ks FBlfanes.
Seddiic sPSEMBaRhIEdyentyaangs mleﬁ)mttﬂctés Slysls6iiiBs, niitok pHeddts br a

coatlngs nlcropartlcles posones, m . crospheres, or

Pralingsionhereef tomeyeds th%leﬁr@\rméset mefiledn VaRang pBertions.
Shifbld ni:rgll%;fl ¥ Fﬁ@aﬂ&f&%&%f %}ﬁmlaﬁ% { v &Oﬂﬁgeoclefl o%%nary skill in

or sustaine ease formulations novvn to
the di‘t_n'mbljadﬁigl thbseidesdrived &etejn, ica bel cHadiy tdlected fbe sise withdhe active

n C be readily .selected for use with th
{rats; %@%@V@m@ 6llf TeREeniny dRiS CBFOmAgSEes; Smﬁé"nk“?lbﬂosage forms

gu%aﬁleqap&mﬁuﬁﬂlmé&h WRitut HOSIAARed F fFBletl b&p%ﬁ e§, de¥daps, and
oral adm nistration such as, but not Iimted

¢apletethat are agapiedefor cgmtaihﬂsor awdincdptleass. t hat ar e

dapted f d-rel.ease. ..
Contr ol | edc OBl giraF B PRI FAL G0 o iogpsitons can have

EONTROS bl OF SmprdRin3al@s fherapy over that achieved by their non-controlled or

non-sustained counterparts. In one embodiment, a controlled- or sustained-release

composition comprises a minimal amount of a Piperidine Compound to cure or control
the condition in a minimum amount of time. Advantages of controlled- or sustained-

release compositions include extended activity of the drug, reduced dosage frequency,
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conmon goal of inproving drug therapy over that
achi eved by their non-controlled or non-sustained

weowsoemparts. | n one enbodi nent, a control | edPCDUS2004/023912

sust ai ned-rel ease conposition conprises a m ninmal
anbimateagsfd mtlmtg@mman@e (Iunré@l@nu, qontroliede omsu&t@mcd tileastie
condition |

EGRDIH R ol goRoRy SRR AHERMRE, oBonsh Fieriolt SRR R Rleristics,

SucheR Besbdastdly bi the PlpetiiRedTotipoune thidesin dasas@ice the occurrence of
frequency, and increased patient conpliance. In

adierseisiste, effestt r ol | ed- or sust ai ned-rel ease
conposi ti OE‘% gl?edh %Y?Js?a*ﬂ'rle?/dé Ifeglgecéogﬁ %it%)?gg?rg%g‘?z{f%&é]legsfe an

action or Ot er ar act

ahotiitef RiRissridiie€ortpomauthat, prampitly produtssshe édbiree tHehepeutic or
occurrence of adverse side effeciw. Control |l ed- or

prophHpeiicrifedt. @ad gradyatbp and sonraualrelease othey ameuntsofdhe
?ﬁ)ogfﬁﬁg '@orﬂ%K d & Pk 't%ﬁi% Bfis (RPRAUAG ap it OE &ﬁg@?ﬂlazétic effect over an

uces eS|re erapeutic or prop
eftbeded peandi ognmdu dlolmpaintath £oomstantiel¢lyof itied El@smdme Bempound in the

PR DR G P e bR e SRR ATy hpatie R e that will

?‘e?ia%@ AR P& BF’P%rlﬁing'@om ul@b&ha ikt ofeEBiRiixclefdBirom the
the Piperidine Conpound in the body, the Piperidine

Bodip d@nﬁxﬂméladr dresusteinedrseldaseof an aﬁe/ed?slag@nf enrhegstimalated by
P
B SRt adh, g B oL Erd R e Mae b heffss ' topgperature.

corten@dtloRbr a04ilbilsy aF BRAmies] @nsentfiftioddr aedilabRity of water, or other
i ngredi ent can be stinulated by various conditions,

phsiclesiey] couditineg o1 omRoEAds o, changes in pH, changes
I n tenperay &, CANFRY i ?Eﬁ&iﬁe fi{)g@}éaﬁd ﬁ}a# s e’ff%é%t?xfe in the treatment

enzynmes, concentration of aval
ot revenpioy ®if @lcogditieh canidddterarisedisy s:tarrdaodwidﬁcal Tdvhniques. In
ve.in

unt .of the Piperidine Co d that, is_ effect
sltion, GRVHRERE mr&é%ﬁf% n@lpﬁiy SFAPIOYEhiodisp {sfsnﬂfy optimal
48%8¢ Finl %@éj e \H?Eaﬁ\éj@ésg tGbé Ql‘ngﬁvlye& §4INAls8 HESend A the route of

addrtio tro or in vivo assays can optionally be
edlpin@ynatiom,canﬂ elhqasememes# of tbp Cpn@tlonl esdgan bezartego;l@d af¢reding to the

Riggetor oo ot Bt She ey EREES. QPR offecive
@@srage hinOint&Hbweadr, Bfgd St f5bud 0 00 el/RE of Bodyrwelgm@ AB&t 2500
g

of pract|t| oner and and/or each ani nal

mg{kgnfdxoavi awight.thoag) ey predypicoldy dheyhdeo mgﬂigrﬁfévody weight or

L2 s RAREE S BRSOk Tt RO P o o

byd Wﬁl%ht(}j/toatbﬁmtIODGﬂg/ﬁg bkbodzf wéighyof\sePighiding Compsund, in another
odi rent, the effective dosage anpun
PTbo Bl OO P02 TG o PO UGISHEIO RO ) BR8] PGy weight, and in

TRLS G020 D Sl R ERREADS, ot

whight. Hiﬁ)mgmb@duﬁedb,cajhyeffnetlmdqsagmmnomntamaddmmstered about every 24

Eﬁnﬁgtﬁ‘ggg’z}f‘ﬂ%g% tt{ﬁqug ﬁ{\S ann% k]%gﬁ{]g; bod i %ﬁ?ecttlgﬁ 8osage amount is

SIhBEhdr¥ @ aBlRS 208y AUt Hie GsHliiinSt 8bA60. aROIbIRY 8h¥odithent, an

effective dosage amount is administered about every 8 h until the Condition is abated. In

another embodiment, an effective dosage amount is administered about every 6 h until
the Condition is abated. In another embodiment, an effective dosage amount is

administered about every 4 h until the Condition is abated. The effective dosage
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h until the Condition is abated. In another
enbodi nent, an effective dosage anount is adm ni stered

wab@dnowsery 12 h until the Condition is abat eBCT/UR2004/023912

anot her enbodi nent, an effective dosage anount is
aachini des@ibed hateinutefente totalGinountst ddminiyerddy thdit is, dimors than one
abated. I n anat.her enbodi nt,. an effective dosa

PiRRSINRS SumpGHRd P atminitiersthats Sy dgsase aRICTMSEREC

t&?pgh(gd&gdljnﬁliﬁg%gd. I n anot her enbodi ment, an
erfective dosage anount is adm ni stered about every 4

h until tPA¥h@erdellicapablasofxdxprassing Vi, afGlaBiovenGluR1 is

R SR oA O AP Gy L Rogh BBl AR e
VEOREGRE 5! 6 ndGRIRI i8éeptFundiid igh ket Wilt eypiasigaen e hibout
correspond to the total anpbunt adm ni stered. Wiere a

Ol ne/bdp alpsius Sang/bx pr anssimbgdipment, g aReut @0 Ina/Litp abept 2.5 mg/L,
i AR Bhollsbhy RSt B R IB AR g bl it ot

efffBodithent ge@p bbdut fOOICHd/Dto hbud 026! thgM dfla sbltpioaak kyspension of a

range from about 0.01 ng/L to, about 5 gg)/plc'l in one
pBamgewigHly apeepableTerr Gxcipgnt. Inpngsatpodoment,the yolumg of

SEFRSESAORUTER L S Ryl St g o
aboutdhmilt I agd&henpnibadimentsthe wblunre afrsoktiop @nsuspansién & about 200

lngarmaceutically acceptable carrier or excipient. In
e enbodi nent, the volunme of solution or suspension

conpri si Nawvhae aReR@hpbild e KPRRAHAVR 1S nfCIARS 3RqHG 1R 103
m. to about 1 nl. In another enbodiment, the volune of
contacted snthor Piperigiae Sompoiiad abded, theo@norint effgetive for inbibiting the

rESREE cnston it R el B Bt s g b etk Bpoay weight to
aBEBUWB00 A d/RE bf bRty wightnAtHoukh RAyHibaly @684t fedm hbagt100Mg/kg of
inacell wil typically range from-about 0.01 ng/k%

botly mistmat welegqatInme&wadlmogmﬁf%@veﬁommﬁén@wges rom about

YT hbad YRIEL ol eNRG I REERE Weight Ur TPipLlall

P t0 ahout 100 m0l k0. of _Body e ohl g e xoout 20
r@%&gﬁf brdyeveship 6‘?}13@, Qgﬁl@%%@?fﬁﬁlﬂé%ﬁ%%&#,m%% gt body weight to
agogzzﬁ) IHE’i(E %f BhdPREEnCInHAE ehPoBRRYE, QB Rbe A Yunt is
wel ght, " a 5 ng/ kg

I n "anot'her enbodi ment, about 0.02
adfinisteisedwbogavetyo24elip ol anthengimkgdiofent ed pifaetivghiosageramount is

ne .enbqdi nment effecti,ve dpsage anou i S .
oA P BT B0t Do R Al ER SftectioB spstas mount i
adhifitRALbYR HeSAQR. aRiditer embodiiidit, shefRet A dhgeMmBbunt is

12 h. In another enbodi nent, an effective dosage

admisiptered gbeiraVANyse br Bransisu embodineng an effiertiyroddtage amount is
agglbﬁgle%%m%@ﬁgqﬁct i ve dosage anmount is adm nistered

every n anot her enbodi nent, an effective
dosage antMhéreiaseAdnpadlsofesxpebssihg VR IeweFIMRS, dr.mGluR]1 is

contacted with a Piperidine Compound ir vitro, the amount effective for inhibiting the

sepond to the

receptor function in a cell will typically range from about 0.01 pg/L. to about 5 mg/L, in
one embodiment, from about 0.01 ug/L to about 2.5 mg/L, in another embodiment, from
about 0.01 pg/L to about 0.5 mg/L, and in another embodiment, from about 0.01 pg/L to
about 0.25 mg/L of a solution or suspension of a pharmaceutically acceptable carrier or

excipient. In one embodiment, the volume of solution or suspension is from about 1 pL.
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Wiere a cell capable of expressing VR, n3 uR5, or
nM3d uRl is contacted with a Piperidine Conpound in

wo Raoso0998he anount effective for inhibiting theCT/US2004/023912
receptor function in a cell will typically range from
tabbaitt 10nD.1 Imgpidther emdodiment, theyv elpmierof splatiembosiispension is about
2f om about 0.01 ng/L to about 2.5 ng/L, in another
Q iment, fromabout 0.01 ng/L to about 0.5 ng/L,
and i n anof/h&e aReN REhIMENSS exbFRSMANIUL GIAR S8 hGlUR1 is
about 0.25 ng/L of a solution or suspension of a
cohlaeted il d Rigeniding Cemprund & e, theeameymt effestiyiedpr inhibiting the

05 FERRSGTETS o D GAATF R o) BP0 60 s o

bea edighe per, dayhigr oteleiBddihers Orath iabout@, 1 HigIPabB&ItS0 thEkg body
about 200 nlL. Were a cel| capable of expressing VR,
watehi Rst dasp apdsin rothes epbpdizent drogg alppug 1 W&E’rarb@ilhgo mg/kg of body
vﬁgﬁ&lépga' n vivo, the amount effective for inhibiting
eceptor function in a cell will typically range

f r om aboutThe.Rderitine Commpoutids taObevayskgedah viradyr meghfor the

er day, in one enbodi.nent, fromabout 0.1 ng,to about
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s ﬁaﬁgbm“eﬁ”ﬁ@&érﬁ&%ﬁhejﬁéﬁ SPGBkhcy20 Mo/ kg of body

I ght per day. The Piperidine Conpdunds can be

assayed i Mheipresentonethads/foy trefiting arlpeevboting e ondition in an animal
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Pelgsried C @thfoid bthepthdrapbhtiCacut. hitRe Ri®OERieniRhOOMS
for treating or preventing a Condition in an animal in

thesenputip ega is adaministaredhiarancestegtyesameii ni stering to the
ani mal bei LN Ri.ner k.di
anot her  HoFaaa nShELo: BHbiReE VRS RIRR Y capable of

eRpfesding N®1ape ditler 2g@piisd ondadthg tist@tladth m éffective amount of
effective appunt. The present nethods for inhibiting
agpgher (HRRPPYIF 3%t cel | capabl e of expressing VR can

further c Q’Hggyiris%ntcrﬁ B o ﬂlhﬁﬁlﬁn%ﬁltdluki% il BBn & & €41 Eaplble of

anount of an er therapeutic ag e present
enptebousiGinR § ndni firthenepnm@Eise REnthcting the well with apefffective amount of
ca[ﬁ?b e of expressing nd uR5 can further conprise
WOHELOLIRGPUGER el | with an effective amount of

anot her 't %E%@@Hﬁﬂ' HietB8@&or inti¥sitiRg AFATR 1 FRIJABH A G&11 capable of

inhibitin UR function in a cell capable of
eaRgpBag YU cyRuribancanprish epnteeins the eelt withapteffigetiterpnount of

ell wWth an effective anount of another therapeutic
a%%lﬁritwerép?@&al%\?{ét' anmounts of the other therapeutic

agent s ar Effnvahourtis obthe dktick tirdapenti¢ hgenay dre kitowe uethose
sigltélplé Mﬁé?tlt nﬁ@tvsl/qe%efc’, litl ils lw(:)it(:}ililriJl trhtelslsc’i?lrgd Se’lrtlpslélrrl’\é Ipirvyfié\g to determine the
other therapeutic agent’s optimal effective-amount range. In one embodiment of the
invention, where another therapeutic agent is administered to an animal, the effective
amount of the Piperidine Compound is less than its effective amount would be where the
other therapeutic agent is not administered. In this case, without being bound by theory,
it is believed that the Piperidine Compounds and the other therapeutic agent act
synergistically to treat or prevent a Condition.

The other therapeutic agent can be, but is not limited to, an opioid agonist,

a non-opioid analgesic, a non-steroid anti-inflammatory agent, an antimigraine agent, a
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ot her therapeutic agent's optimal effective-anount

range. In one enbodi nent of the invention, where
wa@opashesst her apeuti ¢ agent is adm ni stered to BOT/US2004/023912

animal , the effective anount of the Piperidine

CRBEHRRA0R oh B el e R UL e 5

dritideprieSsafif) 8 € a2\ chiaonel bh;ekdsrg abantivdndyy apdreoanyagent for Sreating or
bel i eved that the Piperidine Conpounds and the ot her

Efﬁ‘éﬁf’éﬁélﬂ p &0 %Sj@hf‘)fél@ﬁt“k%/‘?fé?r@YeﬁlPS an |u§pef, Gniagenjiopireating or

F
AERAETE BotaR e 8 el O AVl TR o bt haive
di@dfrdelp b hgena fal tmﬁng Parkmsomf s ﬂiseasm athd patkinsonfshg amaganrt yor
gent, an antim grai ne aCox-11 .inhibitor

n
(GRS FBEIPY; 3 AER FGITTLES EPLSPEG B AEeT fOLRabRg AslipEs, ap agent for
ﬁ'éhtlﬁ bisHBRFL S 80t £6 tx@@g e & AR coRdiBeK Sl aglhk for treating
antu ancer agent, an agent for treating or opreventing
pslychesis, an egent farreariegHungngsen’p chateatanrgentfoutreasing AlS, an agent

7 Bittneg spenfiviieingt B8t oy gect R oy jeR for reating
PSRk aeagBhSoF HedtingalysRiaesis, o ah abéf b1 tRahtiRa dkprossadh, and

dlsease and parkinsonism an agent for treating
Ianwr@sﬂler@ﬁ agent for treating epilepsy, an agent for

treating amagqlés of ﬁ%?gﬁlgid %g%rmsﬁs&ﬁ?ﬁlh@ %u?m%q{o% H{n%?d @6‘

agent for on, "an ag

ilféﬁﬁinhm&l)ﬂﬁmdhﬁﬁalghap@dﬁlﬁ@ enlleridifie, begatlindgphien bezi@immes
chorea, an_a or treating ALS, an agent for

Rupserorphing, bekgphanpl éloéililt?,%?ﬂllé%‘)de‘élﬁ’ ‘%F@%‘P?PW fedepmaergmide,
d8-8Li3k %Mg@r‘%&ﬁ@@ 'aianfl&ghénree@ﬁl rﬁﬁbrﬂﬂﬁ@tdlﬁﬁﬁoxadol
nési a

treating r anaent rtr
diﬁmphqsamm dimethylthiembotese, tdiexapbétyl Bz, _dqnpxinous@tdzocme

i.oid ag Sts i u but e not limted to, .
Pientaai O RiR enenr fretoniazens{Piapy; heroin,
4BBE, B RS orPRFe! hRltbEPethUBE, 886 hdthidd8e, ketobemidone,
but or phanor , clonltazene codei ne, desonnrphlne

ld@mphmmmrxhenacothmr@hm lofdmamhrrnfmedlémedman@zlphb mgtazocine,

rocod i ne, rphi ne nox
A RUBL RERBPT. bl PRI s Fuh 0 BHEERer ypomorphine,
lﬁlﬂte)&bﬂﬂlﬁmoldmﬁhﬁmﬂﬂﬁ nelptpaes hﬁﬁno@hiﬂehﬁﬂp@amdiﬁ, opium,
et hyl net hyl t hi anbut ene, et hyl nor phi ne, etonitazene

PRIFOGONEI OXyreerahene, aw@@a%rp@ntaﬁ%% rpbfa%leﬁ@le phenomorphan,

%\%{ %r pﬁ%hgﬁgngpevop%z)%g}%ﬁ&go traﬁl 4 P ent gtgﬂlﬁe promedol,

prepeidink, Ipeopmmp lpﬁi[:iolxpphenmﬁmmﬂn tilidine theanobaiod , pharmaceutically
nmet o hi ne, nal buphi ne, narcei ne,
"?ﬁc%g]ﬂ? Bﬂfsﬁgg ﬂg @p@% % fsreofnor et hadone,

nal or phi neg, &ﬁﬁMHdﬁﬁentﬁ‘ FhPbRBIACRBnisOR IsElBted from codeine,
oxycodone, oxymor phone, papaveretum pentazoci ne,

llrbfdwad%vhm hygtoeodmmey g’b@ndomh dihadwepdeaine, gﬂefﬂupmermnemorphme,
t
R R T NG £ ———

tilidine, ExanEe0fuseR@homepidid salldeyicd aibifeatdhsstéaidhs
t her eof and m xtures thereof.
anti- 1nﬂammatory agents, such as aspirin, 1bupr0fen diclofenac, naproxen,

benoxaprofen, flurbiprofen, fenoprofen, flubufen, ketoprofen, indoprofen, piroprofen,
carprofen, oxaprozin, pramoprofen, muroprofen, trioxaprofen, suprofen, aminoprofen,
tiaprofenic acid, fluprofen, bucloxic acid, indomethacin, sulindac, tolmetin, zomepirac,

tiopinac, zidometacin, acemetacin, fentiazac, clidanac, oxpinac, mefenamic acid,
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In certain enbodi nents, the opioid agonist is sel ected

from codei ne, hydronorphone, hydrocodone, oxycodone,
waleégadowspdei ne, di hydr onor phi ne, norphi ne, treaBdst004/023912

oxynor phone pharmaceutical Iy accept abl e sal ts

HhbP&5sRR5mi fén‘dﬁx‘?@a&@%{ﬁ%hlc AP MRS zf]\dl’cﬁ &liftlrisal, flufenisal,

non- opl ol ana gesics inc e non- ster0|d

[Eirvixiicainn fsh@onmlno risoxagentsd psarotacagicalpacdeptablelsalts terof, and

di cl of oxen, benoxaprofen, flu 0

st et DM SHERe RevaneBranectirrsgr B roflSwing,

RInC IR e&henﬁ@z[l @[a%& Iof a2 ﬁht‘?p r@t’i@%ﬂtft&{)ﬁﬁl anti-inflammatory
mur opr or en, tri oxapr of en, Supro en, am nogro en,

drugtprsnaheyhcoacal:denvaﬁmspmh@mg aspirimoxodumch cylate, choline

R S SR R Y R T

JTedl R M ara Agiistbpheahd e ddives ﬂﬁhmm% ddéf@iAacpHen a6l Phenacetin;
niflumc acid, tolfenamc acid, diflurisal,

inlole end indlene pgetis aridarinclydias smdomathaciss slinges, a@d@todolac
|
lpe?e%{)ﬁ?fz?c%t ﬁgidg Xmﬁ'@" ﬁgioeﬂ%eﬁre 2 +15§ené$i e‘%lg Ii%%tio doé} A g.Pthramhc acids

(feraiiacs), mhtﬂudlﬁg hefénaic fxdahd Metlofi@amihaoid,; caiolmlaaﬁis giacluding
of anal gesjc, antipyretic, nonsteroidal
%ﬁa%ams (ﬂfrpmt TSP?/XIS%% and g)&]ﬂz@gﬂm@%ﬁ Pheayibueontes,
heih 2167858 ta*m@ alk 3Ry fIha ¥1|al§\§1ﬁe %‘oﬂ*dr erflore detailed
nesiumtrisali Ccy ate at e, I uni sa
(kaémmgdnsﬁltha:NSAEDacedPazdlA fz’ma il gesic -Aartipyodtisaind Zinti;

ra- am nqphennol _deriyat.ive udln acet a h
g RRR RO v RSl A S e LGP ain Gbotiman &
Gﬂﬁih% iThE PROARGERIAR3E! Basi bF THES, eut@@ @1?«6@ Qpér?;ﬁB Molinhoff and
het eroaryl acetic aglds inclu tol netin,

Ryt aBuddarcedse B0 rd] H96) &miﬁlea | Hapsemwiddwigesic, Antipyretic and

ALPRPBER b BRRb P hEl TS RS R BRI S
11960022¢ YR cadi\ﬂaxfa)yerdaaetﬁ €li. neo)onigish mh@mﬂybn&@p@a&d by
oxyphent hartazone); and al kanones, i ncl udi ng
TgEcERIGe (b ieIr entietisS.nor e det ai | ed descri ption of the
NSAI Ds, seg, [
Anti i nf I arrrfa&t?éf)‘%sy Sééfm; gbérIl bgt%& d@ﬁg&%%gsg Hglmmrs’ as
\if'ﬂslba}at coenitinafon&Sdiereof] are fﬁemzdhahm&J G Paant Ne. 61'1&6 839, which is
r racol ogi sis of Thera e ics. 61 (

B RGTPOdied Beds oride G el e pleg Ohusshul GoHatibicors
1ﬁElEidé;b%‘1f‘a1€ not BRAREM to, TREES hid cdtiokyr etic and

Anti-Inflammatory Drugs in Rem ngton: TJieScience and
Pr act | ce dEXamme;smfweﬁlbantimlgnall%agbaﬁﬂn‘(llﬁdd?bu@n mat lomited to,

el oA bR R SR B B
e@@@%rjfﬂtlﬂenéhgbhd\@ﬁcﬁ eRioE e'égdtdnﬁﬁ%)lﬂ@rﬁ&ﬁﬁxd)ﬂb’ﬁc@ﬂatd) Fhazids, ketanserin,
wel | "as conbi nati ons thereof, are described in U.S.

Iisgrideylomerizige, Teghye@ongying mqtkysergids yndtonreiop mer(Tipiany
Jx%{]o?%r?e” &oiﬁm&t&g@ﬁ&@fﬁ?gﬁfr@?ﬂfﬁ&l@&n ‘éﬁrﬁééﬂ Dt é%éign)(()l%

te2ddee), esiairiptanFaadipixesreo thesedf ul antim grai ne agents

i nclude, but are not limted to,
The other therapeutic agent can also be an agent useful for reducing any

potential side effects of a Piperidine Compound. For example, the other therapeutic
agent can be an antiemetic agent. Examples of useful antiemetic agents include, but are
not limited to, metoclopromide, domperidone, prochlorperazine, promethazine,

chlorpromazine, trimethobenzamide, ondansetron, granisetron, hydroxyzine,
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al pi ropride, bronocriptine, dihydroergotam ne,

dol asetron, ergocornine, ergocorninine, ergocryptine,
wee@snmosne, ergot, ergotani ne, flunedroxone aBET/ABBN4/023912

f onazi ne, ketanserin, lisuride, |onerizine,

AREMELERS RIAYER S ol ABINRY S BAEHAE azd¥BireR behRuinamide, bietanautine,

naratri ptan, oxetorone, pizotyline, propranolol,

bogerideidrislizing, Adehoprde eyclizinm dithgrthadrinaterdiplsinidol, dolasetron,

trazodone it riptan, and.m xtures ereof .. Th .
BERERS R BT imdaBRPme P 55t R hing fopotamine,
§udpiricie degahydrovaynabiod thiettlylisardhine tHiegioperating, tropisetron, and

Pi peri di ne Conmpound. For exanple, the other
mw@w&&@u#%@-agent can be an antienetic agent. Exanples

of useful j j Al : e ‘s

i it ot o BEplyfse Bl At HbBkerd ot el Bhe ot lmitod o
fuebatol by ghereadloh amopiilabad| dravinsiel, acholot, hefimailietaxolol, bevantolol,

%él?qgi@a%%ggﬁgg& ¥ ’Cplggg}iﬁgl?%ﬁg&uﬁg%i,m&%?él, bupranolol, butidrine
dré@}ﬂ(‘hjj%gbut‘gﬁigflﬁt, 5&5201&?%%%&()13%}&%10{3 k&i}ﬁ@l@ﬂt&ﬁﬁrolol,

r ONopr | I'zine, ¢ pri cycli zi'ne,
dbraanivy,dlilenalok epatiopi cesimbdd], indedsleiabetalol nevdtiunblog, mepindolol,
gﬁ%&%lﬁ«l}lg Zrlle’tcggg]:gg ﬁ%qrﬁ%ﬁllgﬂ %’gﬁ&%ﬁ :nlagng(%lol,o r)l(e}gﬁ)\?arlcﬁfjl){ilfénalol, nipradilol,
b &3rEINdpQbAMIADHRARI0], RicEIBY hR:E®EIoNSropranolol, sotalol, sulfinalol,
t hi opr operazi ne, tropisetron, and m xtures thereof.

Elinofpl, ¢astagdlol siisalpl, Hmali stiebipigldl, yidodkanodoli ncl ude, but

are not lipgited to, agehutol ol. alpr l0l., ..
amos ol abol DX fBRT BBt By Rijor not timied o
artyapeheturiddelandal dbxidohs apligdditethaiie/4lahdo-3-hydroxybutyric
bucunol ol , bufetol ol, bufuralol, bunitrolol, . ) .
#i raielckmide, beclamidee bagamats Rilsiupyronyids, Gaibaayagipine, cinromide,
] Oy djy: . celinral ol o
254 . SRRkl B e Sty epivn,
ctoddad, ethadibad) etlaksmtimides etiotoia | felbamatepflnatesame, gabapentin,
ggtai ranol ol , topral ol , noprol.ol, . padol ol

6%}/}3}0};{@& H1OHSING, TRagRE; 1Bqn,brﬂrin amaglaﬁszlum sulfate,

RPN mepRBPRYIA! Rlethaltifaf @h@hetoiR! AEiRhAnide,
pronet hal ol , propranolol, sotalol, sulfinalol,

$-anieithydiSe(3; pheaanthtybl-loydantoin, i3swe iyl -5 phemylbydantash,ingragbarbital,
and. xi benol.ol . Exanpl es of. useful .anticonvul sant.s .
AR 24P B ot PRt i one RisgagiiG phenctharbital,
Feaetueids), h@h&hﬁiﬂﬁﬁ&ﬂ@hsﬁﬂxﬂﬁﬁk,(lelblﬁlbinﬁ@tﬁjﬁbarbituric acid, phenytoin,
4- am no- 3- hydroxybutyric acid, atrolactam de, . )
phethcamatresodpm.etasasiuncipeidarpingabalime, Prémidoasrrsegrbide, sodium

i nrem | i : i ide. .. .
AT SR DAt SLATEARPAT RE, TR, it
toplradhteneimettiddisieX vatprdéc acdd, vatppomidef elghisnmi, eand zonisamide.

fl uoresone, gahapenti 5- hydr oxyt r ypt ophan, ..
| amot ri gi n@am@méseﬁa? B’flf&n"‘npbf‘é?m#a‘@_ Pﬁmtém%bgzlted to,
ﬁﬁ@&hﬁﬂ&t&i&az&%’ Efgz?ﬁél?h% @)aciﬁﬁ??ﬁﬁ,miﬁﬁ{hazﬂﬁ FLRiR, indalpine,

nmet hsuxi m de, - ('3- phénant hryl) - hydant oi n,
Bdeloxdmphe rdpdaoldrive deafomsinm nondfensiberdxitriptan, oxypertine, paroxetine,

A
RERARAL! bLEfoxRl) gﬂ&i@%@, ©8tinin® RS MGnB] 18Bpram, maprotiline,

phenyl met hyl bar bi turic acid, phenytoin, _
metralindole, mianserin, mirtazepine, adinazolam, amitriptyline, amitriptylinoxide,

amoxapine, butriptyline, clomipramine, demexiptiline, desipramine, dibenzepin,

dimetacrine, dothiepin, doxepin, fluacizine, imipramine, imipramine N-oxide, iprindole,
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phet henyl ate sodi um potassi um brom de, pregabaline,
pri m done, progabi de, sodium brom de, sol anum

wa@oos00498™M br om de, sucl of eni de, sulthiame, tePCEHUBINON)23912
ti agabi ne, topiramate, trinethadi one, val proic acid,
RdpRARIRE ABelitYdcBR l}ﬁétﬁftnﬁmu%n Hor @Ry BAR InERiptiy %ﬂ?ﬂ)ﬁﬁlep izotyline,
useful anti depressants include, but aré not limt eé)
propizeping gudtriptyling. squinupraniae, t@aneg’dmfp tramipramine, adrafinil,

DRl GG R PG Ao oF BE B R RURT fpmbamate,

Ritlok et fMpe@¥IBE FlubR&inePAi %@ he®elopbphyhe, hypericin,
t hi azesi m trazodone, bennoxine, iproclozide,

lﬁmr&we&qmanq, B6dHexeNagi milnasipipm migaprinse mesiokemide, nefazodone,
&!&%& $ Beraft 8(-1: tp%lpﬁané:bgtﬁs%&dé&%l r[t:%seﬁﬁ %mdole rubidium

napro mrta ne,
@ﬂbﬁt&z aﬂpmde atmlddspi@bnd tiealinuiief trofqmtaylhl mdnﬁadme, tranylcypromme
anoxapj ne, butriptyline, clompramne, demexiptiline,

%é@P&?PB%H’ wénla@m@n%%aﬁmedWI%W% dot hi epi n,
doxepi n, f]%ii’@gdl@ msefu'[rba?-ﬁ U dfel f)l&l@i@fﬂcﬂﬁc NSLR )éfedfot limited to,

iprindole pram ne tracen, netapramhn
lmpnﬂrlj qentiazerm, dittaxenpt fehdﬂnne ogmillpp:amb,l m1b|afrzchi mlremydamme

R T e R i B e,
@Hﬁcﬁﬁiﬁ% ' éi’@mgip‘ﬁiéa glrgehlpnféu f%ﬁlh@ Ssra8ipRRE [dcHIPRBe, lercanidipine,
f ebar bamat e, fenoxetine, fenpentadiol, fluoxetine,

mamdmmnnerdmmfg@@g@hyﬂvadlpm plgnpd;lpme nisoldipine, mtrendlpme
T S R S T "

ﬁyﬂl;@;ﬁlaiej ne, prolintane, pyr| succi deanol , ritanserin,
roxi ndol e, _rubi dium chloride, sulpiride, tandospirone,
t hozal i norexampescfatselyl amteﬂam@ataéﬁés inchugles Iyus sy stiligaited to,

Ut S R S R S R

eﬂllrﬁallnﬁte hmbomecnt arnethx&mn!edtbétatepdimmb'gmmmh latris acrin)

fendl l % gal e gggg??a:q%gm%gfagé% 1azag.l]|t|1§g)&: %rg]t?gael azotomycin,

l@ahﬁfh‘sﬁt Bb%def@ ‘b‘ﬂiaﬁitﬁhf&l% blg’ﬁfﬁ'eﬂé R{ABchl6idd) ibitnRfiMedimesylate,
ef oni di'pi ne, el'godi pi ne, felodipine, isradipine,

Yizadésin, ilaveyyciresudfate, tiqgniner sovkurh dbrppimisgineibeemléing canginomycin,

ine, ni.lvadi ni,No i ne L sol dipin
ARl B neeie SRl Rop i, P el ippiochloride
daBIPRIsinZ bé&fmgﬁnamsiamcﬂ %ﬂ@ﬂ?&h‘iﬂcﬁp@dﬁﬁﬁﬁl@ﬂﬁﬁﬁe cRisflatol
perheX|I|ne Exanpl es of usef anticancer agents

meﬁofﬂqﬁ@j &yclpphosghamidet cytarﬁbm@,diatcarba@@w@@mwmycm daunorubicin
OZ e}égid%' &lacnﬁgﬁéj ac17e52 ée}'t gﬁén%?e’, dgz%gg%iyi@?er&esylate,

b

SI'n esleu

dazieone dmetaaeleﬂ@tcﬁubmim d@gimlilahmymaémonaasmroktfm droloxifene
anastyrozol e, anthranyci n, asparagi hase, asper|l.i
AHE P@Pﬂéml‘a&eeﬁféﬁlé’natéz@%aém?lﬂo e%ﬁ?%ﬁ]&mlthme hydrochloride,

ng sneg&ge di %@yg{ﬁ%ﬁ %@P é@%{l@’% g@y&gcﬁﬁfak&h d;ﬁe erbulozole,

dsombyicimbydreddonids, ehranmlstlhmesﬂamhﬂnma Ipha:rphatcasotiluno n‘gamdazole

SRR SPORER, LA b0 SURR i

fenretinide, floxuridine, fludarabine phosphate, fluorouracil, flurocitabine, fosquidone,

fostriecin sodium, gemcitabine, gemcitabine hydrochloride, hydroxyurea, idarubicin
hydrochloride, ifosfamide, ilmofosine, interleukin II (including recombinant interleukin

IT or rIL2), interferon alpha-2a, interferon alpha-2b, interferon alpha-n1, interferon
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carzel esin, cedefingol, chloranbucil, cirolenycin,

cisplatin, cladribine, crisnatol nesyl ate,
waeyosopesphan de, cytarabi ne, dacarbazi ne, PCT/US2004/023912

dacti nonyci n, daunorubi ci n hydrochl ori de, decitabi ne,

Irakdérion be@eZA tiadibroe gafakalds) aropRitiEisibRt#h hydrochloride,
I azi quone, docetaxel doxor ubi ci n, doxorubicin

Ingrgpiadicetaic ietroapls) euprolife acaipte I@WWGE?@M%@ lometrexol

SRR I TR R AR oo RR kG URoe T RENERANS

reeghl erethbinedpidpsohiuridienegaspbl adetats, mdig@'emdllaoastmdemelphalan
er bul gzol e, esor.ubi cip hydrochl ori de, tramusti ne,
TBEHOEAFHh STRIGNE PR BOLEGA A thaE R 59%}1@ melQppBE, meturedepa,
a r
fﬁftﬁ@gﬁﬁﬁolﬁﬂ%%%‘??s PR G LE ATOARN Gy, mitomycip. uitosper,
rhito!ﬁms a:txtoxanqndmﬁp}kiaiohlorfdemyomphanolﬁq acid, mocedatzalej megalamycin,
f osqui.done, fostriecin sodiu itab 1
eIt QF‘%}HWF%R@&%SP%?&‘? %ﬁi}m%%%}n I?e&i‘E?r“E}HPE? fpeplomycin
Mfeoﬁéif&fdnqae pi n%éb?f)lﬁ% ‘iﬁ[?osh Eipfp‘ﬁ%kﬁlﬁmn'e 'h&&fdcﬁl%ﬁﬂ@ plicamycin,
(i nciuding reconbi nant interleukin Il or L2),
plomestins; porfimgsisedinm, pOIlﬁlT@mE’@ane@lllphlamEb prqcmb@zrne hpédrochloride,
a-.nl,. inter eronal g nter&gron bet

Hu.li‘?lgy?lg’rl%}ﬁogg Yflr ?(%’Irigto urin, riboprine, g%\grl]&lmlde safingol,

SapAssIaRiAchdeide, S@ﬁﬁl@@ﬂd dientaeeie) parfdseles6diahe sparsomycin,
| euproli de acetate, li arozol e hydr ochl ori de,

apafﬁs@rrr@;amm Bystipehiprides fRisanissine; HEoRkHR WisBtonigrin, streptozocin,
e e S

temepmﬁa tefiplopideal tevoxiroms) tD@aﬂadtonerTﬁrmagirmp,Lthmgeanme thiotepa,
of r exat e, nethottéxate sodi um netg?

thgp B BRAZARIS. {orSHRilgRC Cifiofeo ESHEIORE aeRtBEREbie phosphate,

BidefBkdib, Itﬁmemai @giueaﬂanatm PP Sird) ,tuﬂmfsz%ms%}rdmdmrmeaﬁ%cﬂ

m t oxantrone dr l'oride, mycophenolic acid,

mustad aueilepa, margaitahymrwpoxfmmmlbasnm sudfates Mmanstme sulfate,

\P qul ! a\)é?lhé g&e&%&arﬁa #?ta,e 11(%I ]S/Blg ent ?r?ej me?aufosme sulfate,

@h&@MJ@ﬂnat@ vIrRYahE @lﬁl@at@w(iiﬂ&ﬁﬁh@rshﬂﬁe wrbm@mplatm
pl onest ane, porflner sodi um porflronyC|n

m@éﬁﬁinm@tlblﬁ@h}’ﬁrméﬂf@@m ne hydrochl oride, puronycin,

Pgé Io rer%/ IC Imn dﬁ‘;é/ % ?sIHf%"ﬂllleq %.Iltl IXfri]caeg ?I‘L% é&l C(Lel, &%é R&t limited 1o,

Z{Eépj—slumhy&bﬂwlamﬁm D3; Sfbﬂ{}fn(yhﬂic&l abﬂatmne,wwrﬂnmcadylfulvene
spi roger mani um hydrochl orjde, spiromystine

Slsrysp apsorelesin; IdeSRgR AL LT BRSNS Alrclemigp ciphamustine
glr))g%ﬁlfdsﬂgeé ARG AR %@SQQI& UM bR bk acring! % ?f@lﬁ@,"‘zﬁlastrozole,

oride, tenopor ‘teni poside, teroxirone,

andmgnm]nohdﬂ emgtogelmms pnhuhm)rst ditagynish Dy entagdrist@pafarelix;
ti.a wrin, azan n oren1fene citrate, .

st el ot aerBh HRBE g POk b BB pap At arcinoma;
dnkibStRigeRXAkiBeo éﬂis'té'fﬁtaﬁ@@éﬁﬁeeoliﬁdﬂﬁélé&ﬂﬁiseaphldwcﬂ n?l?élhite apoptosis
t ubul 0zol e hydrochl ori de, uracil nustard, ure é)
geap modulagas; apepﬁoelp@e;gumiorswmmnasaqld»@r%@m’a% ;PTBA; arginine
GensbEintiellt sRsolRih e AuBRFEbT S B papdppstacn
3 Wk dsRiren; avhidRme hiutﬁasm@ rHatédtid, IVdeRivasved] tiarfol] Haahfastat

vinzol i di ne sul fate, vorozole, zeni platin, zinostatin,
Ieiaﬁtag(g;mt@dq@pmqhgmns benzoylstaurosporine; beta lactam derivatives;

beta-alethine; betaclamycin B; betulinic acid; bFGF inhibitor; bicalutamide; bisantrene;

bisaziridinylspermine; bisnafide; bistratene A; bizelesin; breflate; bropirimine;
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Exanpl es of other anti-cancer drugs include, but are
not limted to, 20-epi-I,25 di hydroxyvitam n D3;

w®o2@sloyregt ur aci | ; abi raterone; acl arubi cin; PCT/US2004/023912

acyl ful vene; adecypenol ; adozel esin; al desl euki n;
}ﬂﬁeaﬂﬁtﬁﬁ)ﬂﬁiessh 0X1ﬁ11ﬁé %Bﬁgkﬂ‘?ol @Jg@‘ﬁi@ﬂﬁb @ﬁn fﬂegiﬁ)iienvatwes
ostine, am no inic bicin; acrine
emmgypekllﬁé capeagtiog chiboxamilicegriaptoizote caﬁngyamydmemzde

ggﬁ?st Mﬁ? Q]ﬁlgfn}rqgg onl lég%geerhv § @%EE%? tg?r%f;:les?nn tc%gem 'kmase inhibitors

A0S A BlPerRiBSLAtdyin BAESHORI chRBLlAHId:6Bfixaline
antl neop aston; antl sense oli gonucl eotid

sydfendinisist cicamyoste ris@oephysippgedihise; g:écvmﬁmcama]@gmss clotrimazole;

SRBPRTie A cE LR cofP et R ot Gyt ndogil Eonagenin
alafnbedesdih 1886; @ishites fcgtptdph?ycma?( bf}@;%;ﬂx@rbﬁi £ dex@%iuﬁ}@é‘?‘ fcafacih A;
3; azasetron; azatoxin; azatyrosine; baccatin III

exslopeatanheaquinemiesiyFloplssant;RYBeRY cin BoAARDe aefosigis Cyoltic
SR Gt S REPEP Rl A BB B P BT o

asdathctabéie; deifdstantide; debcﬁaabmndd@erabamanmaﬁqeone didemnin B;
b| saziridi nyI sperm ne; bisnafide; histratene

gidow digthpnolspeing:; éhhxskr%ﬁrqz??ﬁtwgl% dubhydretazol; dloxamycm diphenyl
gﬂfo%lﬁﬁ Qedoﬁé{é{é?xd&b%ol -GRlSRAL abed ﬂ'urlﬁ epﬁ‘x‘aﬂxﬁf@ng dronabinol;
anpt ot écin derivatives; canarypox
dapaonyai SAg gbsebanbeocmmusdae wﬂe]rﬁ@sma* |edmod>lemab eflornithine; elemene;

%@Fﬁ%ﬁéﬁﬁ O{ﬂr {sﬂq%s?ergcg,, E%{aggﬁSHne @Eg%uﬁ & qu%tg%otmsts %strogen

hrithd i dtQ lefantdaEI8) ctopiideaitOS Rk cREmedtAfef PkdXoR; fazarabine;
cetrorel’i x; chlorlns; chloroquinoxaline sulfonam de;

fgnwlalprd%fﬂgr@t@ rfmapmyflf;, rﬂavepladoh Blerclastisp:dfinasistane; fludarabine;
L
B AAGR nu ih BV U TRRBNE rofBubeR MR, FRMidcB T Sl inc

SARNHRSC tefthhyBih6 pallitinS@4te] gald‘dit&iﬂh@p*ﬁﬂﬁbhx 9gelat1nase inhibitors;
cryptophycin A derivatives; cura

£gRGitspEIGE alvarhigneinhiniess; hég,séllfalgjlp h%rgglflm@ heeamethylene bisacetamide;

R A e —
ﬂmﬂmtﬂndmmsnammi&moﬂpmfmmaiﬁmuﬁmkpqﬁmbm nmsuhn—hke growth factor-1

dexvera di azi one
Pﬂﬂpﬁ&l@bé{lﬁq{fﬁ@n Pmﬁf lategf%gcglgcwqrmulg@s iobenguane;

%d@ﬁ&%‘i‘ﬁ@&lﬁx@lporﬁéaﬁﬁ‘ 'fﬁSﬁla@t b ARGRY; 1so°Héh g&m&s {soRmohalicondrin
docet axel ; docosanol ; dol asetron; doxifluridi ne;

Be mdtscsrom,ea@lal@mhdabkadn@lahdd Hokaamﬂynnﬁf @acet@tbslén@ntlde leinamycin;

gcomj gn gw,ll}ea%fesllljifos.lelgﬁpbsg%r e?rogé'l?:' ]'g{llgf | 13@15111% iting D€actor: leukocyte

2ph4 Aidtfdron) Cleapidliagriiro SalibRigesteme; Tegirdieliaslek 88R0le; liarozole;
ant agoni sts; etani dazole; etoposi de phosphate;

inesppelyamine amamg@@dlp@phlﬂlaziaﬁag@aﬁée pepiiieetipphiec platinum
HA&@{@QE &ﬁéoél#l?ﬁ?eeég&%glafu f‘l‘égﬁr%g%g%%éde%ﬁ \Geddufie;
lyeitapabh@rodstatihplokeribine)dirtbocae hitethm tdxaptiyring Lysnfylhne Iytic

f ot enusti.ne; gadolini um texaphyrin;, galliumnitrate

5%9“6‘6‘4 tl%ﬁaﬁgne d%‘i‘ﬂnPétF"il& &@F%qs%é’éaspﬁ‘ﬁ’icﬁ]l f3sRin; m trﬂysm

ﬂ:ﬁﬂﬁﬂo} aﬁ‘?@nﬁka’ﬂ%@%ﬂﬁ@l bbb LRERy aﬁ? dr8e; meterelin;
regu exane ene sacet am ypericin;

mb&ntdnmase;:meloc]@prandde Mﬂ?:mhxbmodamfé;msemm miﬂmﬁwneo nerimostim;

i |, nof e; 1lomastat. ) ) . .
mismatc edrziouble strancfédiﬁNA; mitoguazone; mitolactol; mitomycin analogues;

mitonafide; mitotoxin fibroblast growth factor-saporin; mitoxantrone; mofarotene;
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i m dazoacridones; im qui nod; inmunosti nul ant pepti des;
insulin-like growh factor-1 receptor inhibitor;

WO naosnb®son agoni sts; interferons; interleuki NBCT/US2004/023912

i obenguane; i ododoxorubicin; 4-iponmeanol; iroplact;

i{ol@amastih SnohSAORIN GAAVIP; hurﬁzﬁmimbﬁicl E@Utfd@hﬁm monothosphoryl

i tasetron; jaspl akinolide; kahal alide %ﬁ lamel [ arin o
thplda/é@wo@ctemm ek walbsk; mm@m@; multindyg aesistance gene inhibitor;

‘?%nlﬁéjlgﬁx%g :ué te?Sor lﬁ%% 1{%@/ al?‘xu%%d ﬁggnfé‘ a@g%ﬂ# %E}caperomde B;

hmpbmtermewswmg;e@aqwmg@@ommu adeBidinglir®); NAsubstituted
| evam_ sol e; liarozole; linear polyan ne anal ogue;

PeRyapHdss; pa aqekacr&qgsﬁsrlaenqé@w%@ntwﬁ@smpmnpmhrqmm
F&@?HME‘ ’neh+ aﬁpln%&%mb n; nerldﬁgﬁ‘@llcﬁa'x#utrglo B#)éri:itﬂgse
r exdal oni dam ne; T osoxantrone; Tovast at

hilxtamids; nsamlycint oitdearide motlelatarmutiwadadhantionjdant; nitrullyn;
/g?/ S %/llgllégq?%q lo%%ééggeg@ggn%%ﬁ,ﬁ%oﬁg ?lé{?q%§,| %;njggﬁsotgrtleazhgansetron
bﬁ@dnl@ét%&{ %racﬁfi'bfeﬂ %Kﬁﬁi |1ﬁ(ﬁf&€95ﬁh9@é§% | ARk O8:iplatin;
menogari|; nerbaronhe; neterelin i onl nase,;
mmmpmamdéaxemcmxﬁlandpgum pahitaxst d\fmafatwes palauamine;

'IL &ngne n1rhgost ﬁed daubl e strag ded Hiptine:
R, BARIITGRG AT RABRRY T BARATRfens ARG Pazelliptine;

Pbga@pﬁgas@epem@sw ptBsahi grRAIfaS kodiuAWbbntostatin; pentrozole;
actor-saporin; mtoxantrone; nof ar ot ene; nDIgranDst|n1

nerﬂ@bm@nmrf@ﬁm@@dgﬁrﬂkybNﬁﬁhcdh@mn@ﬁn@mg@nmmmtﬁe phOSphatase
K:
TRASRHRSRURIHE R AnA HEAREH L AR, byl ppocan

pl:hk:étan £plhs b g LGRIK &DS Dihiblitold; qﬂaﬂnﬁﬂn esraplgx; Pt dompounds
anti cancer  agent; rTycaper oxi de B; mycobacterial cell
Rifipumsiriamine: complexa BT BRET: sofjgs @OTfITGMYSIN; Prednisone; propy!
BsSttPabid: gi&gagpﬁﬁﬁ?ﬁ PRReasHAL ‘i‘rﬁﬁﬂ;&cﬁ g@@fneﬁtﬂaped immune

nal oxone+pent azoci ne; “ napavi n; napht

nmdnbg]rambtem kmesba@ firebtibitoyr; protepr kinass @ ;mlmhatorsi mmnraalgal protein

tral tid
Ao P s gt Roisy it e 5hrite Posp Ron sg ARIHON: purpurins;
[3?7 Iaéélbhdﬂ&me%yﬁ%%ﬂt&uﬁah@oblﬁ %bf}%ﬁ?étﬂﬂen@&irﬁ@gﬁ%q @af antagonists;

gonuc eotid onaprlstone ondansetro
tﬁi@m@dtnamsetmnacasﬁanmséIpr@ymdmnﬁ@ram mlators ras inhibitors;
Lt i’ {ﬁtoroise‘? lﬁﬁté eme I1 Q(.li %Bém%%ci{eat%ogd%lﬁte rhizoxin;

pac bac gues

ﬁBbZWl@dst RH&enmhla&aﬁglaﬁmlm k(ﬁhltumde! Fonna i) rofanintx@Aibéginone
aci d; panaxytrjol; pansm fene; parabactin;

§Az1é1|bpmt Mﬁ@go{@ é@‘a@ﬁﬂ% SAENUpurenphytobA; paragoghim; Sdi 1 mimetics;
sﬁﬂ fs@ﬁ&cétﬁ:@'déﬂ?cd)ﬁlﬂb%l' ey ée (ﬁf‘g;)?l E&F(ﬁs, signal transduction
S ; perl iR conhol ;

per ron; perfosfam de
pihdntms rsxgmybﬂrmsdmthnyh«arhﬁttaﬂs psinglbobgihahdgen binding ptaeis;

banl | | ocar dr ochl II de; ar ubi
S Aobitr ogn S Bl BoropLE o B Dl RleRetAs s etol
ashatyALEh &ﬁﬂih%’bxto%m, BhetdiRWPaFeaPh&Y; spdadlycHP! spiromustine;

conpounds; numtriam ne conplex; porfinmer sodi um
ppiclfdpe@tmy cspﬁnglmtau hi Sequmlemlrm, ooy celli ighihier; demecell division

din J2 t. '
REGRS Aa SPGB IR Tt Gt RS weBsPhis Brepstve
ﬁﬁé’shﬁhlrpebhd@ﬁﬂaéénhd‘ﬁ T i 4, Surdmif ! S@igkdhinePSyRHRLD
g%{r osi ne” phosphat ase i nhi bitors; urine nucl eosi de

62y9hvRaalyeaas;; tallimisties; gam@gfelgum dide; tauromustine; tazarotene;
tecogalan sodium; tegafur; tellurapyrylium; telomerase inhibitors; temoporfin;

temozolomide; teniposide; tetrachlorodecaoxide; tetrazomine; thaliblastine; thiocoraline;
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pyrazol oacri di ne; pyridoxyl ated henogl obin
pol yoxyet hyl ene conjugate; raf antagonists;

wo adosiobgoexed; ranosetron; ras farnesyl protei NnPCT/US2004/023912

transferase inhibitors; ras inhibitors; ras-GAP

Rt P Rin; fh%rﬁi)%ﬂo?étinr}ﬁug&ﬁeﬁn@ﬁ{a Fhgf; thglf%ﬁdn@fﬁl R&ept®Bagonist;
etidronate’ rhizoxin; RI 1 rétinam de;
m@gbtrtnam tliw;md sihnulat{nmhvmmmmmn ethigt etmqmunnnmapazamme

[ ub

tétgz} gltcgllon/g\é tggsreaflérmg %ﬁ %(ﬂlp(it %sﬁ%ﬁ%@@fac\%@ translauon

ﬁﬁiﬂﬁt@is‘ ﬁf@uno‘i@ﬁﬁﬁ(‘s‘e@ﬁﬁﬁdlﬁ@rth‘éﬁf&ﬂen Rihétatel tripi@RES; tropisetron;
ol i gonucl eotides; signal transduction inhibitors;

wragtesides tyensingddnase mhf@@ms dymphesting| HBCanbibiiprs; nbrniges; urogenital

sgrlé nsd eg%ft&) glo W%é ngllg'lit&‘gf 'ec:t@rp urok na%'gpe)égé){?r axﬁ%&%n%@ vapreotide;

ERisHh BYREtor Histeah, ReythiooyRigehe SRAYVdlaresavdraging; aatihs;
spi canycin D, spiromustine; splenopentin; spongistatin

vertepefiiay ERpFRbing; Rt aktine; V’rt??ﬂil’b‘qu le; 2pRAYE1OBE: ZeAIPlatiay Bhascorb;
%IPds{a%%tmﬁa'n@ am de; stromel ysi n i nhi bi tors;
I NOSI ne; superactive vasoactive intestinal peptide
ant agoni stExanplesdofatsaful gierapentic agnesi fnstrmtm(g or pyevehing U1

gl ycosam nogl ycan talli tine, tapox
I%E‘P f a8 nofﬁ %PFQ@P@E&%H‘B@W@H% f@é‘ﬁ%“&ﬁe oxybutynin, and

Qﬁﬂ tegaf ur; tellurapyrylium telonerase
I n [ to tenDporfl n; tenozol om de; teniposide;
tetrachl orlavcm;acwfdm@fuﬂ dterapeutid a@ntStfbatrcztﬂngsr ipreyenting an ulcer

lflﬂlyﬁ% idﬁn eshc%lhhésr%blblgp o eﬁp’(ﬂ%}&l@%{lﬁ?@lgg xnéle socilufn

BBt BBk, AAM calbid BicatbShdteLEBlaFImG; ﬂ%ﬁﬂ%mﬁduﬁdﬁid&ﬁ'as bismuth
etiopurpurin; tirapazamne; ti t anocene bi chl ori de;

&prﬁd@materﬁndthﬁm@ﬁlfséb@'ﬁfatﬁoﬂz pegamists sushag einetidine; gmitidine,
t I ter
BhPUR R 1L R WIS Biioh{ WP B bt 10 Sansoprazole,
dndrasopiazole; cdrlyemsola;ﬁe kih3psetol; nind ntiGiotes stuy:h phmﬁcytsme
UBC i.nhi bi tors; ubeninex; urogenital .sinus-derived

@?Wl#m}ﬂnrlma@ﬂ? ¢lgethgemygip Fadpaxicillve pt or

antagoni stggy, %éﬁ?thei’@k‘.l@é Agéné fol §&dte of Yadvefling IBD
erythrocyte gene therapy; aresol; veramne;

melnde, ﬂlmt areaot Bmaed tcn antichobinedgiy dregs; wlmlncadntylate, loperarmde

i’ﬁqhgr)é%l Vor 1?}8 | feei SRdel not $ agxig zen, Ea’gt?lg h@césfsélplll gss I%%{romdazole
stutﬁﬁaﬁ‘&%ét bEaﬁ%nﬁésd‘lﬁﬁmEr ﬁlﬁﬁleoﬁzaﬁﬁ@p‘ﬁﬂ:t kfegcaplopurine; and
include, but are not limted to, pr opant hel i ne,

mnﬂlpirr?mitme hyoscyam ne, oxybutynin, and dicycl on ne.
Ex [ .
Crarm) oo el AL PRRANGS S0 Ll P Mo

inylda€biutlere ndaGMesd w)phopdnteliae msosinefebipta@rdntpdhBis such as
and cal ci um bi carbonate; sucrafl ate; bi srrut h conpounds

RitFARARIRe. FesbRtIAMERg, SAPITCRINR HOEORIUE; SSRDPIAMENF, exefhsswlamme

RS Ao T BB ey A el bR Pantidianneal drugs

stiale s &phﬁmpra&zmidelppd:ram&tmr azol e, and | ansoprazol e;
otics such as.

car benoxol one; .m spr Otsti % and ant| btj
tetracycl i mples of useful therapeutic agents for treating or preventing an

addictive disorder include, but are not limited to, methadone, desipramine, amantadine,

fluoxetine, buprenorphine, an opiate agonist, 3-phenoxypyridine, levomethadyl acetate

hydrochloride, and serotonin antagonists.
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metroni dazol e, tim dazole, clarithronycin, and
anoxi cillin. Exanples of useful therapeutic agents for

WO e@anogeg7 or preventing | BD i nclude, but are nBCT/US2004/023912
limted to, anticholinergic drugs; diphenoxyl ate;
| oper am de; i | i I8y iR 8 ;
br oad- s pegﬁagﬁ?%&{f:l%i@%% ?%g#g}ljtgdh%gﬂnfg{ t|rr %ﬁ? a(l)g glreg ;e ning
Rakihsods dizéase andpakinacnien ineudd, hni ave nojpliratled toone;

B 5 R SR BRI SR, segpone.
BICAYSHR §eMbiliRS aindfilaltide, andLitih&lyphelyllliydidctbride,

propant hel1ne; mnuscarine receptor antagonjsts such as
pi r enzapi nésammesiosehihgeapentit agentsfpuisating or PePERig anxiety

A PRl e TRLRT B Aol P e o TR A
dhlagRz&ioiieasloBhAahs Rt epas, dldthzbpne, deffiotepandiavepas,

of useful therapeutic agents for treating or _
qsraaolany, flugagenih dyrazepars halazepars lojaggnagy slidgrplany, dirgrspam,

Mrmzteﬁ | ,tnogc,az%ﬁ%? %ﬁ%?%ﬁ,ﬁc@é&ﬂﬁmmazeﬁ{ﬁ%ﬂq%i%lam; non-

uox opi at e agoni st
IRnpbdnapineiacents,ech heoprbhg dypirameipasmidng diaspirboe, izdlpjicone,

and serotonj n.ant agonj. sts. Exanpl es of usef ul ; .
%qll@fl%e?ﬂdl zglegbcglhfrggqtgﬂlzeﬁ, élgéi'? 3% ag?lt‘ﬁre_é\/’é&t fnﬁabarbltal, aprobarbital,
lﬁ%%ﬂ%@%ﬁ%uﬁlﬂkﬁ,%&%oﬁ%it&lﬁ hl%'tl{b%@ﬁ'ta‘}mén%aflﬂﬁl, phedobaftital,

ted to, carbi dopa/l evodopa, ‘pergolide,
{scavanlital pnd ieioperdpi aid propanedicd wihemoles, sueh anmgpiohamate and
t ol capone, selegiline, amantadi ne, and tri hexypheni dyl
W@ﬂ?%ghloride. Exanpl es of useful therapeutic agents

for treatimghn@iledsrarenl thagapatitid Slevtsi foEtretiiRg dpptev@ntng epilepsy
not limted to, benzodi azepines, such as al prazolam |
inelode, ot aumnot Hindied fa saibesagrpine PhOsam deg YRR P fgmotrignine,

Qck{eﬁr azrgi?aqt @ep?tﬁ)i%?ﬁ&q&ned{/@é% 0 qﬁﬁl@éﬁh%g]rsﬁbemzodiaepines,

@i,
zeni' epam halazepam’ Toraze

grbeipenbin Alam ok ¢iné Zeyiayh G ABAJ azeepaiamidx and felbampeaz epam
guazepam temazepam and triazol a nonbenzodi azeﬁi ne

agents, s u%&ﬁn@e%ﬁ%p%ﬁ)@;apgg%q pgshs for eatime; o peeventing stroke
fhtRge IU.‘UFQI%’HO% AlnReq 85 %nti%%?@!aﬂﬁ BhctPAhep i ReBits that break up clots

tranduilizers, ‘such’as bituates, e.g., anobarbital,
auch absirdpitdkahase outistua phastnanogeh actatabirt agentsitbgirodencisivelling such as

nmet hohexi t al , pent obarbital. phengbarbital,
’Q@%‘Hﬁ’gPb?%?‘,’“&ﬂ@s’ﬁ‘?ﬁ&ﬁgﬁﬁgﬁmﬁlﬁ1‘?81 r opanedi ol

car bamat esgx S8 GFusBRPIREAIBECagents oy RediRie®r pR(RAMLES seizure
of useful therapeutic agents for treating or

incladeriwi A nobliméted jo,icabemdecpitn, ethepesimite, Bibepertin, dagpotrignine,

ar pi,ne.. et hasuxi m iR, [. QR
FRRERBFE M RRyofh SR “prolf AR ealcA Y Bl Bfines,
%dbhﬁiti!ﬁ@ﬁh@ﬂ@gin& erwagl GABA) asatapdside,nint felbamate.

anotrigine, g-vinyl GABA, acetazol am de,. and i ..
f el bamat e. Examples of useful therapeutic agents for treating or preventing a pruritic
condition include, but are not limited to, naltrexone; nalmefene; danazol; tricyclics such
as amitriptyline, imipramine, and doxepin; antidepressants such as those given below,
menthol; camphor; phenol; pramoxine; capsaicin; tar; steroids; and antihistamines.

Examples of useful therapeutic agents for treating or preventing psychosis

include, but are not limited to, phenothiazines such as chlorpromazine hydrochloride,

mesoridazine besylate, and thoridazine hydrochloride; thioxanthenes such as

chloroprothixene and thiothixene hydrochloride; clozapine; risperidone; olanzapine;
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Exanpl es of useful therapeutic agents for treating or
preventing stroke include, but are not limted to,

wanisoeagul ant s such as heparin, agents that bPERKS2004/023912

clots such as streptokinase or tissue pI asm nogen

@i;e ?f ?E OCIIIC’CI ﬁ@ %ﬁn&r%t ha[lg%lfﬁigl %gﬁ)g%ﬁ IE&at%sloxa%me auccmate

I'costero alcyflc

ﬁnhmdne&ydlfochﬁ)ﬁﬁa,l pitnbeilepaidt igrasidend s f or treating or
preventing_a sel zure jnclude, but are not limted to,
car bamaz e pEFEIPIet HoSEIH FeaPeUtRSERETOr Heating A PFTVGRIRE

H?xﬁmpbﬁcﬁka ft‘ﬁ@yﬁ(}@hféno? ﬁlh{ﬁeﬁ‘% Ehalo:?@h@élodnﬁ pAfibAde.

di one, 'benro | aepl nes,
| anot ri gi nExangples miyusefﬁl\ﬂkramum mtsdm tregtingrot preventing ALS
fel te. Exanpl eful thera utic ents. far.
ol T Sisrmop a9 RaclaeB b ePtaadiors. SO Fgeadine,
@ﬁ%ocﬁﬁfepﬁﬁ:ts shdsicBhab&anial Has¥aQags, nal nef ene;
danazol ; tricyclics such as amtriptyline, impram ne,

and doxepiBxampled Qfelpc@é gwrapsuticiagentssfor trwmggqr\pewentmg cognitive

? gq;ﬁezg tlrgrﬁ%ci dgut aé h or?ﬂ @h 308 OL? efgp LERs rr]igevgp %é%?ntla such

dshedrieedériepedn Qlﬁﬁ;ﬁof%ﬁ"r antipShbfig dRigs PlidhV:8 Mhiofifazine and
psychosi s include, but are not |imted to,

Tteneoidah; apd aatileprrssanh drugh Peshos dhesgighenthghochl or i de,
mesor i dazigg, sy, falfssfulﬂ{éﬁarp‘el?t% %%ﬁ | C Y g?agr%k ﬁh&'r? a

t hi oxant henes such as ¢ opr otthi xene an
igdiioe hichrdegieut agd natdipmined, to) suspetiptaig irRcthyseatida R gigamine;

guet i api i api ne fumarate; hal operi do
eelﬁemdgfeﬂta-gﬁe%%é?  as| o AR el yefepplyaad %lﬁ’rﬁ%ne
hydr ochl or [ "
hycr ! o el OB ARneH i AR UOREHPATRNERIY vomitng
ihlulndq': rbgt ae' not htmﬂeé 0, |5rid1l7ursbe¢ptbmm@omsmﬁuch asrondagisdtonn,

dol.
s B s P et ehon R reru At gisiy s as

rBéHlbh?y@razﬁiét thdtigy|p&hzihé, ThiceskohRzinD At RidpRamide, and domperidone;
neur otrophic factors, riluzole, tizanidine,

gaepeotticaids sheleas daremethgsaneornsopaediagenings suaholsderazepam and
%ﬁ& s of useful therapeutic agents for treating or
eventing cognitive disorders include, but are not

limted toExagaes s dseful Me@@%uﬂhga@htsﬁbﬁbt&mmgnﬁ pEseRtiig a
such as. tacrine; donepezil; ibuprofen; antipsychotic
Qiskigesia incdgsb ‘ttr‘f‘ff%?‘?tdlélilf‘%ﬁléoaﬁ%efﬂlé‘? ape Fetrgbenazizigg

anti depres e?g’ ﬁyﬁltér SufiDRGesThY f?@atﬂ 2 reventuﬁ

Exanpl es o Rer ape t| c agents
epeessEinh urm@u@ hmtgirancptdlmlmd todieicydint amldepmssanﬂs |sm1t asohmuryptyline
sunat r i %%er caf f.ei ne; and

de; ot am
BB RIOR, g eShuTbRe, G5 eafopmiptatie Maprotilinr,

HHEAAH PO Brtrify AR pestripiy1iHS Qfa%ddﬂée{rﬁﬁﬁfbtrﬂlﬁe d8 Q’Eﬁlaﬂ%ﬁne
treating or preventi n}g voni t i ncl ude, but are not

Selemwee&er@t@nlnaem@cerleh ptmrsudnwag@mmrg, S)eHalggram, fluoxetine,
SIRARGL! PRoxdlRloRE L ABbER I Hhea RO bRl SEhGE™
isocarboxazid, pargyline, phenelzine, and tranylcypromine; and psychostimulants such as
dextroamphetamine and methylphenidate.

A Piperidine Compound and the other therapeutic agent can act additively
or, in one embodiment, synergistically. In one embodiment, a Piperidine Compound is
administered concurrently with another therapeutic agent; for example, a composition

comprising an effective amount of a Piperidine Compound and an effective amount of
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prochl or perazi ne, thiethyl perazine, chlorpromazin,
nmet ocl opram de, and donperi done; gl ucocorticoids such
wa@soodex@set hasone; and benzodi azepi nes such asPCT/US2004/023912
| orazepam and al prazol am Exanpl es of useful
ddodied fiRudpeatiaggsnt sar Wy adniieBtdrety Alterpatbnedy)tal doghposition comprising
dyski nesia include, but are not limted to, reserpine .
Prdfacuys amewAf adiredingd eargmd padaditiemat conpsiton comprising
Fcivd %oﬁrft%@%h&geﬂﬁeﬁ{)&ifﬁrb LN BRCES R AEnHE ered. In
ut are not limted to, tricycClic antidepressants such
astlerembydiment, ae effactveamovat obaBipendinn Conippung issavdnnisistered
desi pram ne, doxepin, impram.pe, maprotil.inr .
YR 55 SEDRGIETh B RIBEPRRLOL BSIETER Yol of pRofbeydhsyapeutic agent.
Tn"th#lcRIb3AIRS:, (RO PipéRtinIdodiioiRd isSRInfRsteYRl WRAOHhR Biter
reuptake inhibitors such as cital opram _
thSppaiticagoprexmts its thoseprutieetiicr, vy theothersheppeusicagentds

%E%B%f%%ﬁ%&ﬁ%ﬂle ?ﬁ%@ﬂeﬁoxﬁégﬁud :e%glt{:lgs' ig%greéticse%e%t f¢ treating or
ﬁréadhﬁhgﬁm&lmthﬁ; and psyi:host i mul ants such as

dext r oanphet am ne and_net hyl pheni date. A Piperidine
Conpound ahdompesienef the iasteapen isi Rrepagechly & methadicomprising

L ival. T odi ' e 0
R R B TRt
sharaatengaedllyyacesptiblavatibesr dxeipiapedidntdxiagend be haomplished using
exangl e, a conposition conprising an effective, agount

BethadPmasm for Admednpp corapaing (ansed ped e Pharmgkeriirally acceptable
%{rﬁé}% RECipteerARRN hiboBBRA Hedh Q?diﬁéjﬁbﬁgéﬁrﬁf@ resent in the
fernative y, a conposition co?rpr|5| ng an effective
ampositionfin an PiffpativedimoenConpound and a di fferent
conposition conprising an effective anmount of another

t herapeuti c agent can be cu tly admnistered. In
anot her enbodi nent, an ef g%&i&ﬁmunt of a

Pi i di Co. d | dm ni d_prior. L
subseauent TSR CHieGB BbHSR 5 T af pubied breadginiprgion of o
Pip&idigé CoRpbampPlétanGnadgnt . I n this enbodi ment, the

Pi peri di ne Conpound is adm nistered while the other
t her apeut i 4 tepjed kiteof dha gventipnioempaises s Pt desppe formaf a Piperidine

gilﬁ'g% ) Ingl? g %@ Elﬁggéié‘jeﬁt agsit 4o§a | ii§ 5 ?élﬁgg}\%} .éxjél?dl% c%nrﬁ be

i ne npound exerts i erapeu
di¢rélatdonthirdhg pii effenivie pghoanCsiilPiperidine Soopopud ard Dphavfaceutically
the inventjion is_prepared. by thod conprjsing .

AaPRIaIR garaepPRiCirisHe The ki Gam BirBier sopprtaralabelor expted
BGERRLACIS e tﬁé‘ﬁ’seaof%@ﬁigéﬁﬁﬂé t%ﬁlggﬁn@%@# a'@oﬁgitmn. The kit

carrier or excipient. Adm Xing can acconpl I she
capialsg foshdradspkiseannit dosagd v ofprmtico treoapedti¢ egens,dbt ¢xample, a

S BTt SRR P e b iesisceret ond o
%&gﬁ%%_ﬁ%&ﬂll;ﬁ decdfifol6 eames bl dxeipidd. BlarRkied ehib¥@inddHd YR kit

comprises a container containing an effective amount of a Piperidine Compound, an

effective amount of another therapeutic agent and a pharmaceutically acceptable carrier
or excipient. Examples of other therapeutic agents include, but are not limited to, those
listed above.

Kits of the invention can further comprise a device that is useful for
administering the unit dosage forms. Examples of such a device include, but are not

limited to, a syringe, a drip bag, a patch, an inhaler, and an enema bag.
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The invention enconpasses kits that can sinplify the

adm ni stration of a Piperidine Conpound to an ani nal.
wadaoppowal kit of the invention conprises a unPCT/USBaYE23912

formof a Piperidine Conpound. In one enbodinent, the

unit dosage.form.i.s a_ container, Lch can i

cont ai i ng TaalruRs PyERRER Recpt ] e hyffieBl Bldine

GRrRedNshahduRl 1N BE BBRbd eadPerifiReItP Hinad gothe avehB6n @dscribed

exci pient. The kit can further conprise a |abel or |

phd plpisered heseiny Stflbyasiatinns pllike inygntion pdediag thersabstitution of all

g{llﬂsﬁbﬂk pﬁw%{%&l%ﬁ’ ?atérodeklél%?%d, h% 'Q/b lld%'wiﬁﬁf? e durfiB® of those

al'so Turther conprise a un osage form or another

skiie@petit b, amamf fhngé‘s_(iﬂ fexaibgion,or ];miﬁao@nadh %esdm tRparinental design,

contai ning an_effective anount of {he other )

frp R consideredorfell yrithin horappreldie MySRHQR IReraptals) herein.

carrier or excipient. In another enbodinment, the kit

conpri ses a contai ner containing an effective anmount

of a Piperidine Conpound, an effective anmount of

anot her therapeutic agent and a pharmaceutically

acceptabl e carrier or excipient. Exanples of other

t herapeutic agents include, but are not limted to,

those listed above. Kits of the invention can further

conprise a device that is useful for adm nistering the

unit dosage fornms. Exanples of such a device include,

but are not limted to, a syringe, a drip bag, a

patch, an inhaler, and an enenma bag. The fol | ow ng

exanpl es are set forth to assist in understandi ng the

i nvention and shoul d not be construed as specifically

limting the invention described and cl ai med herein.

Such variations of the invention, including the

substitution of all equival ents now known or | ater

devel oped, which would be within the purview of those

skilled in the art, and changes in formulation or

m nor changes in experinental design, are to be

considered to fall within the scope of the invention

i ncorporated herein.5. EXAMPLES 5.1 EXAMPLE | :

SYNTHESI S OF PI PERI DI NE COMPOUNDS CYE ANDEKG N N DMF

roomtenperature DMF, 100 C B OHCl/ ethyl acetate
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room tenperaturen-butyl lithium-50C OH EKG DASTYDCM

CYE 2-am no- 6-fl uorobenzot hi azole (15.0 g, 89.2 muol)
wor®sdv®spl ved in DMF (100 nL) and cool ed to abOTUSD0£023912

under a nitrogen atnosphere. 1,1- Carbonyldiim dazol e

(15.2g, 93.6 mvl) was added to the reaction m xture

and the reaction m xtuge al lpgwedprgstir at about 00C

for about 1 h. The reaction™mxture was then all owed

to warmto about 250C and stirred for about 3 h. The

;izglosthie n? ANIPIOR 1En9wr dﬁlpmgllmgi eOWMPOUNDS

i andad BN G 1ROV O [
acyl i m daxole A (14.5 g, QMBI-“g as a yell ow sh
solid. The acyl-im daxole A was suspended i n anhydrous
: 4- di oxa- 8-aza-spiro [4,5] decane

(7.99, 55.2 dded to the resufting
suspensi on, @ e Su Hon was al | dto stir for
about 1 h. OC under a nit sphere.
The sol vent wa enoved uner reduced; pressure
and the resulting residue poured/intg a | M_aqugous
sodi um bi car bonate sol uti on and I d to S®ir for
about 1 h. The reaction mxture wa8 then filtered and
the filtrate dried under vacoMm The resulting solid
was washed with diethyl ethewoiebferatiry t o provi de
Compound B as a yellow sh golid (19.0 g, 65%
yi el d). Conpound B (19.0 g) |[was suspended in a m xture
of ethyl acetate (150 nL) 3nd hydrochloric acid (50
nm.) and heated under reflux for aboyt 4 h. The
resul ting r eadty N s was t henj|cool ed to about

250C, poured int nLhH @B/RE%Of t he
resulting solutid @/to a val ue of ove 10
usi ng aqueous pot bonat e. Thetgggt ting
solution was then extracted wi,ith ethyl ac#tate. The
ethyl acetate was dried (wgscf) and renoved under
reduced presgsyure rovi de solid that was washed

w th diethkyl er to\provide the Conpound of formnula
C as a |light id (1R. Og,82%vyield). To a
solution o ithium{[(1.6Min hexane, 6.31 nL,
10. 24 mol ) i nplirctdoye ether’ (5 nL) was added
drop-wi se a solution of 2-brono-3-nethyl pyridine (1.76
g, 10.24 mmol) in anhydrous ethyl epher (95 nL) at
about -780C under a itroqgn at nospljere. The resulting

sol uti on was al Nsy® S up to out _~500C and
stirred for aboutl ;égnpuu d ofnfor a C(1q,
3.41 mol ), disso ! (15 n), o
: )
0

HCl/ethyl acetate
room temperature

N

C
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was then added drop-wise to the resulting m xture and
the m xture stirred for about 1 h. at -500C. The
WO e®@3l004987 reacti on m xture was then quenched RPT/NS2004/023912
sat urat ed aqueous anmoni um chl ori de at about OOC and
the resulting m xture extracted with diethyl ether.

The ether layer was dried (Na and concentrated
under reduced pressure to affgrd solid that was
purified using flash chr y [(silica gel eluted

with a gradient elution ffom 30f 70 eft hyl

acet at e: hexane to 70: 30 et hyl d&etatle: hexane) to

provi de Conpound EKG as a Walftigs@! ild. To a suspension
of Conpound EKG (0. 74 g, _08% nol ) [in DCM (10 nL) was
added drop-wi se a solution of DAST (0.62 g, 3.84 nmol)
at about -78C under a nitrogen atnosphere. The
resulting mxture was allowed to warmto about -500C
and stirred at gpout -500C forgabout 2 h. The reaction

40
provide a solid that was purified using aNsilica
colum eluted with 30: 70 et B¥f ac .
af ford Conpound CYE as a white solid. The Structure of
Compounds B, C, EKG and CYE was confirmed by 1H NVR
Compound B: 1H NWR (CDA 3) d 9.67 (br s, IH, 756 (s,
IH), 7.44 (br, s, II—I)DAS7P/12(3VI( , J=7.9 Hz, IH), 3.97
(m 4H), 2.58 (t, J=6.2 Hz, , 2.49 (m 4H) ppm
Compound C. 1H NI\/R(CDCIs) d .44 (br s, IH, 7.57 (m
IH), 7.51 (d, J=6. Hz, IH), 17 (m I1H), 3.95 (t,
J=6.0 Hz, 4H), 2.61 (t, J=6 I—@' 4H) ppm Conpound

EKG 1H NI\/R(CDCI , IH, 7.78
(dd, J=4.5, 8.7 7 ’(I#rNZH) 716 (dd,
J=8.7, 11.6 Hz, I ) I H), s, IH,
4.16 (m 1 H), 35 (t J=12.4Hz 2 , (s, 3H),
2.42 (m 3H), 1.50 (d, J=12. £YEz, gj]:l)s rrpound
CYE: 1HNI\/R(CDC]3)d1040(brsIH) 8. ,J45
Hz, 7 47,

d 13
30y Gl modeltnd ush & &azi“mm“? o d@ﬂfso wedin
BMF, (180 3fi.) (aml c&b‘i)ad t2atfdht 04G uddel 2. rﬂtr%%'ﬁ%s 5.2
EXAMPLE 2 SYNTHESI S OF PI PERI DI NE AYH AND

idazrde AVIRg99.6AMMolevas addediortbel rdaption mittiwschnd the
1@5@% gg@?lﬁbé gllé\g%{/ tg%fi? Qté(bgum r ab0 gg ?ﬁglreac fon m1xtureEwas

tHert slidwddxs twarman Iabd)tftQSV@ﬁndJﬁﬁﬁbdl for e 8 hofThe resulting reaction
n%lx?urpe Igv%s ?hefnI dlill?l{e%bvsl?hz ggemnaez( (1)60 mL) and filtered to provide the acyl-
imidaxole A (14.5 g, 55.2 mmol) as a yellowish solid. The acyl-imidaxole A was
suspended in anhydrous DMF (100 mL), 1,4-dioxa-8-aza-spiro [4,5] decane (7.9g, 55.2
mimol) was added to the resulting suspension, and the suspension was allowed to stir for
about 1 h. at about 100°C under a nitrogen atmosphere. The solvent was then removed
under reduced pressure and the resulting residue poured into a 1M aqueous sodium
bicarbonate solution and allowed to stir for about 1 h. The reaction mixture was then
filtered and the filtrate dried under vacuum. The resulting solid was washed with diethyl

ether (150 mL) to provide Compound B as a yellowish solid (19.0 g, 65% yield).
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5.3 EXAMPLE 3: SYNTHESI S OF PI PERI DI NE COVPOUNDS EKE

AND CYC Conpounds EKE and CYC were obtai ned by nethods
war@kogwes to those described above. The Strucpar/@smn4/023912

Compounds EKE and CYC was confirnmed by 1H NVR and mass

(ad. HoLoCmbdRyD ﬁ%ﬁw%ﬁ%“d%“%@ﬁét fiimgadyfCaso
thH) antiH8/dBodHinrid ddjd (50.166) {udicheated@n8er réfléx For abblltl)4 h.7TBéresulting
rhicpign g i fheh oalgt fhgbint 15 Do i yuafes WF L) ibd the i

(% 'fﬁe regulﬁg ﬁ(ﬁutlgﬂ'ad ustedd d Hive dtho¥e 14 asﬁ'tg %ueo%ﬁ'%eta@s-ilﬁﬁ
I—% (',J12 7 Hz, 2H) : 403.2 nmlz

c(arban)lte Cfdmpwitmg@vmuomawmr(m@b@i “dﬂmgatlzsd atctsates The H;hyl

t6e J\s_@ déi]egé(ll\/fsgﬁgf‘o a Bloevag 171369; %d]ulgﬁd pﬁe's_ﬁure %)%Wl(da & solid that

v)aszwagahe(ﬁwﬁh Hlethyllléhﬁer go ﬂr%v(ﬁzédh% %ﬂp@utgd%f(@oﬁ%ﬁl&t IHs a Hgli’t@fellow
sghsl(lgg&&f/ leldj’l 6, 9.9 Hz, 2H), 1.67 (m 2H) ppm

MS: 405.1

Pl PERI DI @ﬁiﬁ%@%@lﬁé‘“@@ﬁ#@ Q%%@néj%és%% 102 o)

ﬂa ﬂldﬂlS}& @tlie@(ﬂ:lmm) ek haded drbgbvidd apﬁﬂmt@bmﬁ‘ mmnmamd&ﬂmpbdldme
accordingly, are useful for treating

(éﬂé\ge e gﬂm@l) i anlyygrays Ssdl ether (99 alokat abpytrd¥ - wdeap nitrogen
IS 5SSOI BI5GBt i

fbhﬂl‘ﬂ)udilsls dheabegotnyd of fotraulat@ Ang, 34lemned),) dissolgedia THF (15 mL),

R TRRSHRLR b a3 1.
AL ICN PR 18Rk f&)Ylamllxﬂﬁe wab tH:ehQﬁEﬁéH%d R\@{ﬁes%turﬁééa adpfeous
Dul becco's Modified Eagle's Medi um (" DVEM

dpurhérdpmcthigride angqﬂvDFEIaEd;thearnsiﬂtg@mmmmc@act@d Wﬁhleﬁﬂth}'l ether.

alf seru omTer |l avalla e fram
Vi ein Bk HEF BT NG SPGBl B R b T afrord
sofid aCwap gubfled¥ding ﬂégheihrcaﬂatbgmplsy (sHfc2 geliglpted mﬂi @briadidnt
is reduced to 10% si X, oligodendrocytes and

ehtiondpm 20gPethy psselE hﬁV‘I@ttf’ RGO ityA pentaig he kel fogaevide
éghg%gdgaﬁéga%qvﬂ%y wofigl | owing this purification step,
Se e

ary astrocy Cultures are established by
subpl at i ngrmmlmp&&upnd)ﬁCdmﬂ)glmdm{Gr(éﬂéeg ¢ @2 THmbl)fih BERE (10

Abivarmoeedtonpivg solytied o DATHD Ee D4 Pl about 18°C under
a nitrogen atmosphere. The resulting mixture was allowed to warm to about -50°C and
stirred at about -50°C for about 2 h. The reaction mixture was then quenched with
saturated aqueous NaHCOj; and extracted with DCM. The DCM was dried (Na;SOy4)
and the DCM removed under reduced pressure to provide a solid that was purified using
a silica column eluted with 30:70 ethyl acetate:hexane to afford Compound CYE as a
white solid.

The Structure of Compounds B, C, EKG, and CYE was confirmed by 'H
NMR.

Compound B: 'H NMR (CDCl3) 6 9.67 (br s, 1H), 756 (s, 1H), 7.44 (br,
s, 1H), 7.23 (d, J=7.9 Hz, 1H), 3.97 (m. 4H), 2.58 (t, J=6.2 Hz, 4H), 2.49 (m, 4H) ppm.

Compound C: '"H NMR (CDCl3) 6 9.44 (br s, 1H), 7.57 (m, 1H), 7.51 (d,
J=6.6 Hz, 1H), 7.17 (m, 1H), 3.95 (t, J=6.0 Hz, 4H), 2.61 (t, J=6.0 Hz, 4H) ppm.
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washed with serum free nmedi umand then cultured in

DVEM w t hout glutamate, supplenmented with 0.5% FCS,
WQ@00osh4dEPES, 10 ng/ nL epidermal growt h fact orPC1T/ESH0J/023912

1mM sodi um pyruvate, and | X penicillin/streptomycin at

pH 7.5 f oiCohpgoand® FIGES 'HINMRECDT,)F8. @ed JIms Hz, 1H), 778 (dd,

procedure all'ows the expression of the rece

T5¢.5a8 1 e Y Hasl 40 &hp nd 6 (ed-da8 Hy 1 56 Ha, IlHér7 E{ (1) 1I‘P) 8. 68 (brs,
|
SIS0 o B i e Pl

H&@QH@ l\mth 127rT1\O/| NaCl, 5 nMKO, 2 rTMl\/gCIZ 700 mM

NaH2PO4, 2 mM Cadl 2 V. NaHCQO3 HEPE

8 usose. aCoppornd (VT s%mf(fspﬁw%ﬂq BRadkDg. %%’“4 s
| £ | "

L e

2BD)f 1.47 (s; 6H),&.36 (g, FHL2:07F (L, 3-1@\A1Hzn%H) ppmAf t er 90
m nutes of dye loading, the cells are then washed

. ofhesdyxalnlie 2 R THESTS GEPEERHBESE M s

astrocytes are then tra Fl uoronetric

I maging Pl ate read FLIPR " co I‘CI IIy

from Mol e&imoupd %K@J’i a@)‘?‘w éi‘ieFeo igipeds ﬁﬂ%@ aneﬁg)gous to that
us@cf to J%?alﬁgg)ﬁgn%ﬁﬁ&t Eﬁi} & @YEIHS 'Heg)driﬂe& %Bbv%‘]n@x‘éihplé“l ERRpt that

fesence ['utamate and in presence or absSence
4ezfertamtﬂgmrhnetwasAfsecém phace af @ atmglofd -{looroberentheazols. 15
seconds to establi sh a baseli ne, DVBO

i porti naceaElEg: SriEs kipie Cofipotnns
of 4X d| | utions for conpe E of—edrves) are added to

the cell plate a ore ce i i.tore

m nut es. &WWH%EE@ é&ﬁ%{ﬁr&t@ta&ﬁ%&y IBﬁt?‘f’ésg foﬁf))‘s to those
deScrirRgApeAded to each well to provide a final

glutanmate concentration in each well of 10 nM Pl ate

fI uor escerithe Steictune nf Gompowrds EKIB and € YA tias confinmed by 'H NMR
gconds a{ter agﬁghst addition. The final DMSO

4G Mash BRI PERY 'e assay is 1.0% In each

exper i N"entGodipdat FENEE NMRNODCIYERl4@edR J£U0CL.7 01z, OH), 7.77

time and the data anal yzed us M crosoft_ Excel_and

(it B, 236 (Bos-0 Ko ioRs €53 1d,ds0 &r L6, 1 3P @d, =20,

r r t | u N y—

008 IR S, 30 R 08, ST RO, g AT b fea (=122

Hz 7R, 2.80 (¢ BANA.Ak{dy, =% 18 0 IHBHNOL. 23 Gay, TA)) 158 (dsk<l 2.7 Hz,

to denonstrate that Pi per adi ne Conpounds bind to

PS40, 000 CHO-rat n@ uR5 cel I s/wel | are pl ated

into 96 Rb3b ((:qut r 3409, Bl ack, clear bottom
96 wel |, \A?J?/Iésue cg-?&ure reated) for an overni ght

i ncubat i orComp@udiEYEo" H NM&i (ﬂll@ls)aﬁa@ Ré'(r sVRHD).Uh36 (d, J=4.6 Hz,

#Ber- /1 ghdrrate 70 TAB B TR e el ol 22 419737 e

SRS 211D, ‘ﬂﬂ?(d@?yh&d ”ﬁG@{zt mwepb' (o, 1) OPUB B 1127 Hz, 2H),
medi um and i ncubat ed f -4 hours fJI‘I or to
2.52 (d, J=5.9 Hz, 3H), 2.17 (dt, J_l 6 99Hz 2H), 1.67 (m, 2H) ppm.

MS: 405.1 m/z (m+1).
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| oading cells. Cell plates are then washed wth

| oadi ng buffer (127 MM NaCl, 5 M KA, 2 mM Md 2 ,
waodsoddoBln H2PO4 , 2 MM Cad 2 , 5 nmM NaHCO3 , BCTE2004/023912

Hepes, and 10 nM gl ucose, pH 7.4) and then incubated
‘S%Ees ANBPEY:( BRVPENE! GF IPiPRYGDIRE! € €3¢ AGIuRS
After 90 min fu’ | ' :t . .
o TR R 45, B0 o B Pt
Ceeppanvad th hEuRS ahd,| oesdinglh ufd weful Tirdreating espreventing, e.g.,
containing the CHO-rat nd uR5 cells are then

Pamansferred to a FLIPR for the assessnment of cal cium

mobi | i zat i | gy Bl of SBbR ek Of

the prese QO S'sgﬁlce 0 flfﬁzcgtﬁﬁ%gnf ulﬁ%% After o
Speagueddawigy fl B daysesld embeydso Thit Soieeomd slissected srahthess Hissociated
basel i ne, O sol utiQns contai ni.ng.vari ous .
YGRS TR §1 hOMAECHHRBORIAG APtoLROLE D ysing Rufcngied
’Pll’?%ffﬁrsﬁ @162 AT Honfhierially ta}leﬁfh%lé‘ 86 m HRetonIveRhbdd &8 Company,

curves) are added to the cell plate and fl|uorescence
Ins. afifinankdindakénNIRimPulbeess’s BMod#iediEagle’ iMedivg atAMEM,” pH

| uti.on i S ' hen added tq.ea t “ »
TBobhties SR S HEBRS A0 BREReb 80 AR Lt A gppom s,
Rl aPlinbR fé GlyREME 1@80daforiel &it. BDOniabe AJEY, afid &ftubated at
addi tional 60 seconds after agoni st addition. The

FieQaind DBOC Qo ridfear2Adonsn FCR supplemertaon is raduged tq H%aOn day

' t, fl ' it d ungti
Ao A SRS B8 TTRP R N LB Enr BBl kg 8 he
2R NBada gy foRlFwil AR R PusiSieaiEest&p) s¥@adat Qsfrodytdiailiges are
non-1|inear regression to determne the |IC50 val

ue. In
esteblished porsuhplating eate 96 dabaDpgsine presoded &L Hades (WPCOAT) ata

i nes, .5 S
B AR N BB, TN s
wahsd whgbliuﬁgfhrbetrmé’mm ﬁﬁﬁh@ﬁ&llglﬁai int Tl EMLawithaut ghuiteemate,
experinment. The rats are up- housed_and. have free
sieBlemsTIed Wil S SR MIERRR. 1) n L @idsdel gpni feplsr

A | hpBLdidl e 58P%to 5

B R L S G S
dgt at 3 Cand 3% €0, sBire procedursaliavesathe dxpressioneofffhmGlaR b eeceptor

Conpound. The contr ol is admipi ster.ed

yaastioeytes. g5 d?IH%nSfﬁiaE?@rhyg- g\g&éﬁ?ﬁf@uﬁ] Verrgecicpse 35@)‘6#03'6109
(qggg)i er administered to the control group is the sane

as t’he volune of carrier and Piperidi ne Conpound

admi ni st er Asbay Bratbeplt ddter §riodays ivkubateonPaitih EGFothessaeytes are

08 R30S S0 B T ARG n ) Ny, 2 mM Cace

4 1M bR, 8 aVITEERIES A0 ¥t GluRb& QPHLT ¥ (TA8h4y Buffed) biyd loaded
hand and the tail exposed to a focused beam of_radi ant

wish theatye Flypoit eonsmenpially givailabte from NieleagarProhes Iny ofdugene, OR)
Nt 73 Ci i f )
50 0 SV G BuchR IRt 213 A0S U8B i hinucs of e

lob@ing the eMBl arbgleneeihddevicnwizh 00f mL PesiyhBuffad and resuspended in

0.1 mL of Assay Buffer. The plates containing the astrocytes are then transferred to a

Fluorometric Imaging Plate reader (“FLIPR,” commercially available from Molecular
Devices Corporation of Sunnyvale, CA) for the assessment of calcium mobilization flux
in the presence of glutamate and in the presence or absence of antagonist. After

monitoring fluorescence for 15 seconds to establish a baseline, DMSO solutions
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stimulus and the flick of the tail. Animals not
responding within 20 seconds are renoved fromthe tail

wo keosloaesit and assigned a withdrawal | atency BET/RS2004/023912

seconds. Tail flick latencies are neasured i nmedi ately

al i
DR LB Vi SRR A ifericins CORpARRYLTed A4S Bt
(605 meks s£dX afilutiand fof tompetitmhenmyet sjre added tbehqomik:;dmeagé

! g%ggtgpg?; Iglggljylggis I ?glla?r%lggs; %fthdé‘gNP 4%%%1{amate soolutlon (agonist) is

tﬁéﬁﬂdlieé td &lchQiell BLRHEYE a fm&ll%h?caﬁ‘i‘ﬁfé' d?)héér{tﬁhbﬂﬂl ¢Rh %&@D@f 10
%UWPE = x 100 (20 s pre-adm nistration | atency)

rth Rlate Iﬂllbtascénce essthen modisered iforeh ddditfongl 60}6Ammdjraf@t agonlst
I ."A tho Det er m_ ni ng .LOSS Pal n. Sensat i on
o THE St DU SSicEnRy T g8 e 1 170 "I Shpnent
fHiResobiie 1@ﬁoﬁﬁ§x€§ 86l fleio® 8tk RAd tHelaeAlA®ze8 using Microsoft
resFonse t o noxi ous_nechani cal stinuli by determ ning
Exeel anahosapiitadl Brigan. Poscaspreinge curpeyrary fit gging @ g@nilinedr regression to
| Qr
% err)xgl‘rﬁllx dtﬁé et npouz%g %p%xpef‘rh éa%ﬁ%ia%afb Rirft 5 &rlegé%ﬁﬁéd {%imes.

of i nf | anTrltenativen, metfﬁﬂoﬁmwshy&aﬁ@emlsmt@ cﬁdlohi‘dt&mé that
FCA") nodel of infl arrmatory pain is used.
a@lﬁ%lf;@wowﬁwba%m HWEY the rat hind paw is

associ at equ%dOrCIgberafjﬁ E@ﬂ{w@f arB platé éﬁtnﬁf‘% ell plate (Costar

i nfl anmat ory nechani cal” hyperal gesi a“an prow‘g

36p) Blatle cﬂnaeﬁotmctm,c% wéll ttissueaamﬂmrehyqsmda foresmi avead ghtamcubhtion in

Sheish pobatied Free 0 E ONEN REL andsuBRlefonta wie

R 9@%'@383'&% Eafsngs dnOso®i ﬁ"(‘}én@ﬁ&ihc EHOQ5 thBIuRS5 cells
nfl ammation, Naunyn- Schm edebe erg' sArchi ves of

aphwaﬁnd@nd B42cé iniarg gﬁﬁ)dwm Tind iicubatedhion d -plhagurs prior to

i Bftsh s e e e i ey PP L by, 5 v

150§ rz&ﬁmmg@?see@gm NemH DO RS ¢TI O%hMNallmb‘t_f\fslrﬁM Hepes,
stinmuli et erm ni ng he PWF, as described bel ow

anatie n@Meglﬁd‘!ﬁél TN bisd @eR thoabsted Gl IUNI F6id PofHmekeialy

10 or 30 ng/Kg of either a Piperidi ne Conpound; 30

avgilabde HpmaMelsaulapprobey I@ét o Euzenen Q) iathk sl of loading buffer. After
N

SRS R R B e lep AL i ERRRERE bRt e

a@ddes&épdﬁdw&mDmLMmmglb&ffeﬂtl on. Percent age reversal
of hyperal gesia for each animal is defined

admi ni st r afheadetps/gontainipg the. GHMA-1 MGIARD sﬂlsmmhep tn?alsferred toa
P}q}?‘ﬁrfﬁladhe asobsshd br &%a%i T%?&W&l flux 1n g presence of glutamate and

pre-admnistration uropat
in fieguesenbeopabisereeof tfst tdmpdRinder Aﬁenmoﬁilmmwﬂhct&es‘cence for 15

seconds to establish a baseline, DMSO solutions containing various concentrations of the

test compound diluted in loading buffer (0.05 mL of 4X dilutions for the competition
curves) are added to the cell plate and fluorescence is monitored for 2 minutes. 0.05 mL
of 4X glutamate solution (agonist) is then added to each well to provide a final glutamate
concentration in each well of 10 uM. Plate fluorescence is then monitored for an
additional 60 seconds after agonist addition. The final DMSO concentration in the assay
is 1.0%. In each experiment, fluorescence is monitored as a function of time and the data

analyzed using Microsoft Excel and GraphPad Prism. Dose-response curves are fit using
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the treatnment or prevention of neuropathic pain either
the Seltzer nodel or the Chung nodel can be used. In

wo b@s8aedoszer nodel, the partial sciatic nerve PCT/EE20041023912
nodel of neuropathic pain is used to produce
DEIORAE RiofesBbRES éetgl%‘ﬁh@tﬂe'ICEﬁé atud. 4n a8l & hrrﬁht, dhch data point
“A Novel Behavioral Model uropat hi c a
ipdetorniged tvRy baesed in Rats by Partial Sciati c Ner ve
I nj ury, " Pai n 43:205-218 (1990)). Partial ligation of

the | Y r

i sof | r’ane/ \, Z— 1 %. ételml\ ﬁ@@),& g%ﬁ#ﬁ—@w

i nducti on of anesthemu, Ye—Refr—tHgh of the rat is
shaved and_.the sci at rve exposed at .h t hi gh

evel t hr olshAa b Spe R AR T Ve peretn 200-260 g a
the Qaft B 1 exPbiitOptN dhR gats ﬁfmg%a L-H6usel 384 BSveNrecfactbds ®o food and
near the trocanther just distal to the point at which

witer E}j@ﬁﬁmaszCbpmpx te et admigiisttation oha Piperiding fmepouad hen
PhatnPEgrres 1§ BB PURE i The oA Sl w65 boinparison o rat

tFeRwarwigfla Pipetiing Gonjiouneethe canfbl gtd@iptis ¥dhindadred tearrier for
that the dorsal 1/3 to Vi of the nerve thickness is

the Pipevifinn Gomnpoend.i Fhe vielsme ph sanistipémipisiered ithgicomire] group is the

?}nggla gl §1‘1:1Jn§ &F %erean(ﬂﬁgermﬁlleoeoéﬁgﬁ{v% a{ljl%]%nig{egeadv t%ttﬁ)é)fegt group.

dust ed WI tAncmdﬂPalhl dbl@s@@%@btlorﬁlﬁnhé Ppatidide Khit@ounds for the

undergo an identical surgjcal dure e

tfq%m ORPTEYSRIANQS acutepain tha Ft ;55[ Hickeest pe 6‘20\}3%9@ 2t are gently
it 1Bk R4 Fedh Xﬁsg@ﬁﬂa R tﬁﬁﬁ%f%ﬁ@m\@fééﬁﬁt Qﬁ)@mt 5 cm

unt ﬁ/ey recover from anesthesia. Animals are

fram dretgoiuding 4 tedl ftick onie (Made &/ 3604 domrerhially @Valabiwfscbm Afgo Basile

st e T PieiEes b BBRET it e HepofS RGeSt SpP g Bt A therma

SBedudvY andrthOflick @f S 8! WntRAS bl l8§ondindeithiAe dbctin@s ¥re removed
grlor to and 1, 3, and 5 hours after

tgil ﬂacth it #ndrassigead prithdmwahlateaay ﬁﬁi?O sqoepdse nkadlgdick
I?t%%{é’:less ﬁ‘l rInnerz]ls sl g(lij ﬁﬁ%@&l@%&g (gl'egt?g' ? a?c? ;,'t 1] %ﬂd S\Sﬂﬂlls
f@ffP@wﬁl(gﬁa{nlmsﬁ@ltiHhQ)f [a H@ﬁfﬂi‘lﬁd GemﬁMilf))d Data are expressed as tail flick

re-adm ni strati on PW) Lbﬁ:h g nodel . the
1§t611%€$¥) Jng thePerPegHage s ﬂ?ﬁ)la@fmei P‘Pr“é ‘“o%tg 9 (% MBEN, ieg 20 seconds,
Egﬁgul ']gdgg adteeR: mechani cal hyperal gesia, thernal
yperal gesia and tactile all odynia in rats. Surgery is
performed under isoflurane/q 2 inhalation anaesthesi a

Fol | ow f 3

made.and T RE S she AR e i el dd | °

‘%».ﬁﬁ%t he spinous process at the L4 - S2 levels. The L
ver g 100

snal | rongeurs to '@ﬁf‘ébxfeyad}mﬁl%ﬁ!aﬁdﬁlhﬂ%ﬁc 4 - L spinal
nerves. The left L5 (or and Le) spindl nerve(s) is

isolated and tightly Ilgated with silk thread. A
conpl et e HBreost tadifick tstap déscribediindnl. Phemwouetal.i $A Method for

B ee Y SNr BONSARAREDY Briadbf Eop SHER B%74-70 (1041).

Acute pain can also be assessed by measuring the animal’s response to

noxious mechanical stimuli by determining the paw withdrawal threshold (“PWT”), as

described below.

- 195 -



10

15

20

25

30

nyl on sutures or stainless steel staples. Shamtreated
rats undergo an identical surgical procedure except

WO b@t/0094967 spi nal nerve(s) is not nmani pul at ed. PO/USA041023912
surgery animal s are wei ghed, administered a
subcut aneq Farhfrafory Phidk eﬁ)tzisg&s ‘ﬁ{e aﬁﬁbh@@f thE Pﬁieﬁﬂﬁfe@ompounds
| act at e, wound area | s dusted antibiotic
fpntl&ﬂereaﬂ)mht vhpeventionkof paflammatonapain pimcFrglmd $ carhplpte adjuvant

CEERY FeosiaT b Hamer s e R- BORT e oo rat bind
$380Hs BSsocihh vt ﬂ?@'d‘évélbﬁméﬁtﬁﬁ peRehtdn® Enﬂaﬁﬁﬁ&ﬂ%né&lamcal
noxi ous mechanical stimuli by determnin

hyesmigebmdmd prwges pfcluadnle pl@d@umg ef she (abﬁélefpern@)eswtaﬁmn of clinically

‘Egﬁ? é%cy %fﬁgs (&r gtg]%}'l ’“ dan? opeiiﬁ]sglcm-%%%sugg 'Nerones in

B¥rabesidsndamibiBed Cﬂﬁ@lcﬂﬂhﬁiﬁim&ﬁﬂorﬂirﬁlﬂﬂbﬁnﬁﬁaﬁSS\Qﬁknﬁmr
response to noxious thermal stimuli or for ta

W"M‘fh«?rg s Ashiyesefr Psemape) 3dd: 6%67%88@)ﬁ{§a@ |1ef¥ lgpd paw of each
SR RA D PR RGPMARE R TG 22 pon

iBjecthag e dniinalSe Iamkseﬂléonmspﬂngatd IfﬂXl(bl]?. rhdvhariRedl s'l!mﬁalby
50(3):355-363 (19 ) Respons cha cal ?%' %
driermining JedWE s Srciedtbainta awb'fe nistereq) @ sipglf injection

regs
cﬁ 8 1{;9“& RPRK LA LitREr 4'PHEriliRe ﬁgy%gllﬁf%ﬁgn@éf a control selected

yperal gesi a” For this assay, aw W t Rdrawal
ﬂrdrm €&hebraks indoWiEjhacm @ mapraxewsorventeanResponsgsitonbriousamechanical

o i drtespiheddn fes pGH Eo® RaYMEAPY; prrogaiase reversal
SaSpElalRaifér dach Dhigialis dnkd ad:eral 1 nfl ammation of the

H ndpaw in Rats as a Mbddel of Prol onged Noxi ous
Stinmulation: Alterations in Behavior and Nociceptive

Thr eshol ds,
e ae (LAY Rk 0a . (REdaREISh PyD)
%gflledgto t he hind pam1|s set at 250 g and the end

\7'2( 100
t aken—as—conptetewthdrawar—of —tHhepaw—PV

i s determ ned ornqpadefific BRCT) - F(Pxfe Almignehtiéd PWIHQi nt and
only the affected (ipsilateral) paw is tested.
Response to Thermal Stinmuli as an Assessnent of

Ther mal HylNeurgpajligiPgin: ﬁmaﬁsmsm atiops ef the Ripgsidingepmpaynds for
tﬂg? g%ﬁhehpﬁ%r p}hfg%enli%ﬁ oF ﬁ{nﬂSéA 30 elﬁllgtt“hets%ﬁ%er Iﬂécﬂ:? oP@Y¥ Chung

rawa encl es Irous thermal stinulus are
fledecan bedsedsi ng a pl ant ar test appar at us

[ il abl e f Basi | | t al
o | ow ng ke Seliaenmadel HGEHTA aciat neere REihaaotel o
uropatific Pﬁﬁ’l@ﬁh@d g gﬁidhbé’ feu air]ﬁg hgq%ralg?ﬁz? Hf ﬂaf&Q{ZTQ@IEz@%t al., “A

ci'ceptton 1 n Cutaneous Hyperal gesi a,
1Saydl Beﬁema]&l MudeiR)f Nétinepatisix Pmrﬁmaqd@slﬂreduqedm RetsdytPartial

Seaena iRy Pedms HEl S rPasadRRRlle B FE ke nerve

i@&b@rf@&héatund@fss@uﬂaﬁé/@@ iHRfatidh AnskaiRERl Felowingaadlttibh 6B
poi nt and averaged. Only the affected (ipsilateral)

pwsthesia, ttesle8dhighof dwaapisshafed pad the sigticneeKgrfixposed pphigh thigh
l%va%ﬁr%utgl?gtsrlnla 1&1s1 n Xnd o call’eﬁhl%/ Alefted of surrounding connective tissues

at a site near the trocanther just distal to the point at which the posterior biceps

semitendinosus nerve branches off of the common sciatic nerve. A 7-0 silk suture is
inserted into the nerve with a 3/8 curved, reversed-cutting mini-needle and tightly ligated

so that the dorsal 1/3 to ¥ of the nerve thickness is held within the ligature. The wound
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pl aced in clear, plexiglass conpartnents with a wire
mesh floor and allowed to habituate for a period of at

wo e@stods7 m nutes. After habituati on, a seri esPOF/USTING/023912

Frey nonofil anents are presented to the plantar

i§ Uk @e iR b siddfe hilde LARR @ off BBEry?)) aB@GEDOAY tisshEBlue.
series of vonm Frey nonofilanments consists of six

Fodloefing surpery sthefvound aeass dusta wite tutibiotid péwdene Sham-treated rats
smal | est, di aneter. fiber presented first.. Five.trials.
WEr e RARIER Y SiFR) @RGP AR TR e g e ot Tdhipulated.
ERRAVAS 88y, ARRARMIWERhY ZndPIRCHISSH: 2 WGk pad until they recover
presentation |asts for a period of 4-8 seconds or

fuom iahesthasiae i Avdmials\aee thien netizngd o helrdwimsrcages wisd belavipral testing

Fl i j . it hd I l.icki. f

gty duPdaimin e Hedserd B Donlvecb BPH Bsaladf-L U By
deteNYitkilic BWT Ns MeAddbASHAYE, fAbt BREMENT(babélinB), then immediately
TREAT OF ANXI ETY The el evated pl us naze test or the

mins e apst bise apdiP Ipwg aftesdrug admipistpiion fopreasrave of thg@nimal.
I Py ST oA e gt
Rtk e b Pl YR ReEUE R BRI S S Bl s

maze consists of a platformwith 4 arns, two open and

two cl osed (posad B ABnPWIDs gile-atlinthi@ratiop@WTPpPT ) .

Rats (or mce) are placed in the center of the

plradvkapm: at the crossroad of the 4 arns, facing one X 100
of the closed arns. Tinme spent in the open arns vs.

the closed ar ms[ @agkline PRET) QbreRBhinatiGNPWBY during

the testing period are recorded. This test is

conducted prior to drug adm nistration and again after
drug adm nistration. Test results are expressed as the
Imgber Chimgeme gl nthe ispinalenvealigasioamepdehel raszepagierbain ivpsed to

entries int.o en_arns...Kno i ol.ytj . .
R D RR AR whRR R AT b iR eyt o s
Sifrg@Rpenpatfihrluhi@Ssoftien st einatiadophniestiede Follsivigsinduction of
described in D. Treit, "Animal Mdels for the Study of
aaesthesing 26 ingjaien ds madeensd Bgleft pasespiwd puseles e separated from

' Vi ir ev : 2
B S BLalarii oo, Mk 0nE ol L8 Bl carsulysemoved
Wil b phivef t@sll rongears paidehtify dordlyshsLof Laspia xegleasthe left Ls (or

b [ 40x30x40 venly. ed.Wth
Lo NIRRTt s tsplatsdcpat gnrfissted M b st of samplete
l\llj\djhrﬁds)'asisiﬁ E&{Erm tahd theSWRIdd 1B Q&tﬁrehﬁlsgl%glogfh@sérbﬁlﬂé' Gltures, such as

Ich a shock probe (6.5 cmlong an cmin

wilemsiterey of sainfesesteadtapiise Shhoxtragtedsetssindengopn ddsatical surgical

hel i cal | d with t copper. w res.through ' .
LB el SRR b BB B bt e BNl YPGB snia
&8twedthed, MMhinfSRESd AéudchRRédud . el idjectiohef b&lkieioRgingers lactate, the
apparatus for 30 mn on 4 consecutive days w thout the

whsrkarps issasted witheangbiotic oawdeasanddhey arekert gy WpIma padjuntil they
1.n 0k N h i .
oSy 5 IR S S0
Behbvioful ¢diesg bégid. t The dndmak ard aseessédfoe rgzpusse tanoxioiicmechanical

int th t ' ief 2 hock. T '
9[%%1?1} ?ﬁgd%@{n?igi@rg %%s'll‘,v aessdegcr?breld%elow, r{)ﬁors toos%rgery &easgl?negr,] then

immediately prior to and 1, 3, and 5 hours after being administered a Piperidine
Compound for the left rear paw of the animal. The animal can also be assessed for
response to noxious thermal stimuli or for tactile allodynia, as described below. The

Chung model for neuropathic pain is described in S.H. Kim, “An Experimental Model
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begins once the rat receives its first shock and the
probe remains electrified for the renmai nder of the
wo ewsiomgsperi od. The shock elicits buryi ng behpei/vs2004023912

the rat. Follow ng the first shock, the duration of
for Reriphra l\éﬁur@ﬁé‘ng%t@meé;hwgegg@aw SginaLNene izatonas the Rat,

ﬁglﬁ%bg%%slg )Wlth its snout or fore paws (burying

asured as well as the nunber of
cont act -i nﬂmdsabmmamba Statuli ecai Xsssdniennpf Mechanical

robe. Known anxi ol ytic drags redﬁce t he ampunt of
ﬁwﬂag%eﬁlaww PTeSHITG AYRY CHRDC BCitAaBRs IR icalfyypgralgesia.
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urin mn
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The conditioned place preference test or dru
Neticepsidnilhishelds.” dhatraetol dtinchzer. asé Bebevi -452(1988). The
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the conditioned place preference test consists of two
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are distinctry dartferent. atr tne pack of eacn
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B Ao GRS APy @&fﬁ%r% edetprimpsd Hsppe il test
asiad b&an{emm aaaﬁam%h)u b il @ffnauw oAl (Rtechnique
ff{p ¥ g q

he pI ex1 gl ass "door of White conpartnent is
dasvbaslch WK t Harghaaweses . { ‘di\ INe@mmkﬁenfsrbwe Methoditow Mgasgring Thermal
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and ol f act orI%@ cues (saline in the white conpart nent

witbidrawal fgem tlowhest eqqr@e iadakgniap therpndtointk Thsedatencienary .
&%Eer?rﬁg%cf 2&%‘5& OPmQ %glnté %’?& hwa%%ﬁyﬁq 639 ﬁl%tag@?trgé (ggl(l:%}et&ﬁl) paw is tested.

both | ar geAmw pEMaGile Zﬁlﬂedﬁma SToassesd atile AHbdymid, adts are
is placed in the apparatus is a habltugﬁoon sessi on
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artnents abituation, rats gener
aare ppasetﬂted tnthe plantar eunfhrerofcthmbﬁtr(bpﬂmbd) ﬂéot dioaach ge_lt The series of

tuatio rats ar.e ven ndItIO Sessl ons. .

Voh e MongP el oot S SRnatanps B nfRasiEs Bafieler, with the
s"inélﬁ‘:l'strdlﬁﬁlet@ﬁﬁﬁérrﬁéseﬁfea ¥Rt Pﬂ&ﬁms%a@oxﬁaa@@m each filament with
pretreatmsnt + carrier, carrier %ﬁetreatmsnt +

eagh Malﬁépar #eg by |agprﬁélrmdm guniduisse ¢1EH13?R§1MUO!1 lasts for a period of
AL sgconlas or un gllan c%%ﬁt?vecvgfglgdrawglrueﬂgv%F F’ssdbggrvé({? eFlinching, paw

withdrawal or licking of the paw are considered nociceptive behavioral responses.
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rat is injected with one of the drug conbinati ons and
confined to one conpartnent for 30 mn. On the

wo edosovi98y day, the rat receives a carrier + CBCT/UUS2004/023912

treatnment and is confined to the other |arge

conparg gentEX AARPLE®: INVEVOEASSAVSFORTFREVENTION OR

sessi ons cONSI ST NOTREATMENT OFRNREETS- conpar t ment
and 3 carrier-conpdrtment parrrngs. € order of

| nj ecti onspang.fhg ﬁy&éfmrtﬂgﬂﬁ)ﬁﬁ’ Bt dHe 1ﬁ§ fest can be used to
count er bal'anced w't rou e test ay, rats
BESBs e amkiokyliquactioity bf)PipeﬁthInB g:o@ﬁ@undsmnuats brimer) with

ei t her nmorphine or_carrier he r at | aced in
t he apparaﬁ&%ﬁ%‘l—gﬂé&ﬂﬁﬁ% Eeélrfﬁ PfEsgonsists of a

FIRFSH W RR 8 %Al C{wtorb%eﬁ ahd {v§o ﬁbiéﬂ%@xf&S@ xR &fcﬁ)sé@ﬁqth an open

entire appar at'us he time spent in each
1o0fp Ratsnentnided areqdmedenl themum oﬂm@éatf@frmaw@e ciongrpaheicthe 4

S, e ALl b S R BB BR i b 8 rm
RlRlHeP 8 Gt dntRR dafing el pefibdatd eb@ded! PGS test is

preference (reward), there will be no difference in
qomdectscbmr tp :dn@%chmgisaetwrhandaagnpaf@r drugaadaginisirtiony Test results

Ar E%g?gﬁ& ng &gﬁ) gléc? { %B{ 1?1 ?HR% #c{[ the ﬁl%tan Bﬁmber of entries into

SRh ki8S, Kné@h Bheblytio dagls hn@@iﬁﬁ dothndatite sBaﬂitan ‘opéﬂ afr®s and
anal yzed as tinme _spent in each conpartnent (drug

RFRRST ﬁﬁf’]i’@rﬁfﬁleﬁmré‘%f videelgvated plysanazedyst igdeserbgd i D-{THgit,
8] JFAL 5 SRR A TN B O 05l
Biesthavidrel Wﬁ(ﬂ)ﬂ@:&ozzz (riéSﬁI} ug sel f adm n| stration

test is a g B’é ee:]gl}r}t&% test the

condi ti oni+§ 21 g

t@gtﬁ'ﬁdgﬁhﬁﬁﬂ 059319(5 %§§ pﬁ:x %éé@ Bof( ﬁfeaﬁlrfn%aﬂ)xB@%W &hn, AEAIGcovered
ta l'ever pressing vior is acquired, rats are

withs aﬂﬂoxlmat@ly §ueins of baddlrngmatemdr(O@r@bmrhgltﬁ@ty kitteryywith a small

S e <SRl ahil, < RoGE ok S S E i ' R i

ARGtedl ahalplevgskstsBodkesiovEls Hebeall \dﬁppecbafm o toienini m@s through
begi ns. Experinmental sessions are conducted daily fo

whighys eleqtr® qyeignt is adminsiered RN curentiy w6t Abdmyy Rats are ‘habituated

.
0SS AR PR o SB35 G0 8 ook e e
baxC O &St dagy eits @v glaad i oreatornee df thewvest chﬁnbmsfonwmg drug

the active | ever resuItS|1gl ru nf usi on on a f
adminsiratiqre e Rpp ok eleriribte P At douchpsdt w& 1¥Fe9§°‘étrf’f ore
?Msuﬁ Whith 8 Ik ﬁé@gt 1@&1@63@0@& QCiﬂﬂ shbd® tHe 15pxﬁi’ﬂ @8ting period

si gnal e um nation of a |ight above the
bemirsraice tIErratsmpﬂgesats ﬁﬂs‘eshonlaend the preheaempains @lelcglfmd for the

iedaitep o e e R THE rk SRk SR R vy ghe e
l%lId%lﬁ% theGBEhosIE I8¢ Qiratidd & tRAE tlfe&btssp@ﬁd% %)P@mnngS&!dlﬂanaterlal

eval uate the effect of Pi peri di ne npoun
w@rd orecenthetprobe withéfs sequt onéve prwt mrma belgyiqrpigtmeasured as

d
TP R (D R 5 R oo
SHxidy @S diags edducd thetault @fturfiinp ®ekeyigro Undddition ke ihdex of the

rewar di ng effects of
rat’s reactivity to each shock is scored on a 4 point scale. The total time spent immobile

during the 15 min testing period is used as an index of general activity. The shock-probe

burying test is described in D. Treit, 1985, supra.
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nor phine, rats pre-treated wth the Piperidine
Conmpound w Il show a | ower rate of respondi ng conpared

WO e005l0ad987 pr evi ous rate of respondi ng and conpBCEUS1004/023912

excipient pretreated rats. Data is analyzed as the
changg 4 N HATREIPIGE 70THOVIVD ANSNYES POR PREVENTEONORN
(number of TN FRENTMINT Off ANADD ER 07

i nfusi ons durifig trarmny sessrony. 5.

FUNCTI ONAL,, ASSAY .F R o
ANTAGONI S P&ﬁ%&gﬂ%&ﬁc I%gﬁ%}e’é%@aygg?lfo—?dr{lﬁléstratlon test can

be iddeta8ids 7 Bleiabllitp bf Pigeti@Bnd Caatpagndy blattenpitomertwading
are known in the art. For exanple, the follow ng

ppmstticd of knewm dBigs @6 8ss CHO-rat mAd uRl cell line is
gener at ed [ BN ' t t M
oy and ALEICHAGRIN PRCPPIAGCIGTEL Wil adi BEAROF e

c?ﬂﬁﬁom(;ﬂaﬁer}gefe?mcﬁﬁsuﬂnsiseﬁ /o targacorneartintngs @Sck 45 x 30 cm)
rom e.q., Prof.. S kani.shi, (Kyoto, J .40, 00Q. ..

RSO OF BOOR e Pl Bon Wl oSS o G EHEESTRRERe distnetly
dpfdnt, Zjogﬁ‘at 1l Gk o %E&Plﬁl}ge%ni@ﬁl{t{nenﬁ leSPHFa ﬁﬂzltﬁhe&‘ b6x (36 x 18 x

treate ate (commerci al I'y avail able from Fi sher

28cine ok fmadeof wolod cpaguted Bteyawith arceilinged wategdeshn The two large

coRRERBARIIFF o L430E EoR 1A 608 PG oLl W piblion e
p('l;’fg(?%lﬁ@/ dobr S8 Whéte RofPhrtABAUL cdverdt with alugtikhhdbil eXdepHor a

elTs are then washed and treated with OPTI MEM medi um
Wisdewref ¢ixal ¢ny), taxaire 4ihe evhite sampameRidye 8,3 wathigpieor boayd (40 x

nd \i ncubat ed r [ ' r ' f .
0 e S e
floooymRd lfatkdry cass(shiatel ia the whitddmartnaont Bidbes. 6f 0% acetic acid

_Eugene, OR). After incubation, the cell plates ar
indetderkgonipartBigal n @ndibrtaatiqniand teainggeys, t doorv@ ﬂ,ele gmall box

; roiv ﬂggg{la , m\{g,%@ epMaHCO 3, 8
r%%%gﬁéglglﬁg ; g lf%s,tg,%opH A?)O&ygﬁlgml ncubat ed
with 3 nmVTHe@sstdessiorDthind rak Gadaced i tHefapparatns 9@ habitwation
The cells are thg}g vvaﬁhed tw ce %{E 0.2 nL | oadin
spiHancind cREEHRep e AN EESY ARG PTG SBF B Mg rat fre
acERD ] K3th 8 gd SorRpdrkah iR, f 0k i NERDTSHGH) bat ferferdIB] ShBw no
mobi I'i zation flux in the presence of glutamate and in_
préferepeeinnikercompasmetie Tflowing nbituahione rat Agsivre 6 qaaditioning

nmeasur al ci.u biljization '
SR R bV TRE B0 Nabi i LAGEEE BFel Sl o,
@%i@@&pm (Refleaininn g cutick, Wafriet PRG REdtm@hi -0 ARorsHing

)l peri di ne Conpound ranging from about 50 mM to about ,
RipegidineCprapaind pie tisadnang +sigrpline. Bupsg fichgongitipring session the
A1 MR SR8 e igalops QUL 1 onRRa o0
ginu tCanht dolkosvitg day) thamordcsives & sartibes caidetteatmentatd is confined

wel | . e . "
to the other large compartment. Each rat receives three conditioning sessions consisting

of 3 drug combination-compartment and 3 carrier-compartment pairings. The order of
injections and the drug/compartment pairings are counterbalanced within groups. On the
test day, rats are injected prior to testing (30 min to 1 hour) with either morphine or
carrier and the rat is placed in the apparatus, the doors to the grey compartment remain
open and the rat is allowed to explore the entire apparatus for 20 min. The time spent in
each compartment is recorded. Known drugs of abuse increase the time spent in the

drug-paired compartment during the testing session. If the Piperidine Compound blocks
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to provide a final glutamate concentration in each
well of 10 nM and fluoresence is nonitored for about 1
wa@dasnoosal mn. The final DMSO concentrati on PET/URE04/023912
assay is 1% In each experinent fluoresence is
&ﬁ;\ itk (ﬁﬁn&pﬁh‘l@ %Bh(ﬁﬂoﬁd HladEprafeebnkd @e@ﬁfd@ thére will be no
zed using non-1linear regression to determ ne
mﬁereh&ﬁﬁ tma apent mreadamde mmprmateé adth aiBiperigise fompsund and

o e&r} e\;%?femg{ ﬁBH]S ¢ 8}20118 So§ 55{; hllél gzlg%qglglg 83E)I’IE1€1' -P Icﬁ%er in
%P@&hﬁarﬁﬁeﬂté“ hhdth Wil Ge Hﬂl%/?éd%s kingydpehOintehels €orfdrtrhed (drug

in the art, for exanp hose net hods di sclosed in
dondinaBangatrediss cmml@d)? Gonemelbyi sy expermen is yepgatgd with a

Pat ent 6.4 t al.; or U S. Patent
W.lm%r,né%g,df%sqqgal?}a?rf&lgegﬁ%f)& he results of these
assays W |Thedommrsslfr AdmididiatiokTes ntnerappﬁamscﬁmﬂs dhigrself-
to and nodul ate the activity of VR Human

adpepistigion-iasiane siendpad CoBRETIRYY PRYARIE PBTARY %Pnéwmn&mhémbef-
C

]%é;fgllr?scﬁc%lfl {a?so% 1r§ faalct:soar{gtrta g%reﬁss%lé%%dftog %"_1{3 c?d'R%&za{st | %fécer stable

&0 pegsmp ibphaviReie asqired amscare fEsted dor( zcoqmsﬂmm(ﬁllévy:r pressing for

GV ovasd o e SRR YR chisPisa g s fetgpcaider For i,
z{ﬁ‘ﬁﬁﬁff&ﬁt JT{‘n ﬁfﬂoﬁﬁds%d%?@&ﬁdv%sto A QvbY b%?@bﬁbre&ﬁfnmg

eat-rnactivated at 85C for 5 mn, and RNase
tdgimse &pehmentsmss‘ims a@@cmductem@aﬂyw forRd dadﬁ)lw beyreptiens. Rats

i S optaine arl son t hurTH

R yaBEa L S SR RER 2 nB P Pl O Pt HBh BERRPhbs. Rafs are then
PESARAGHith Tl leOts SRAUBINS S e vt @nd @ﬁmﬂl@&n%n (ﬂe\ifef aPiebdigg of the
exoni c Sequences ar e l oined to gener ate

dejipoidvet tesulfs indrmesingion orr fixed wtip |1a(ﬁ%1}1§chf>ﬂléle Eicfeli O lever

re | on O iR %%%%%M@ M (ﬂﬁ?ﬂ@ﬁ éﬁél?ag%%?ge

mnnmwn%&ﬁgﬁﬁ%m GASEEE LBBATIGACti iRQEVed fesWRb in infusion
Is performed on one tenth of the Reverse transcripti onbilizes

@ feexeipionh haxing €oniEURY R 391l SHEDTLfIPPBIS TIPS S
ﬂﬁg R, Eéff &?sﬁonz TRinRd fdid @le MH WEB tOEvapbhtéihe effect of
acco ing t e manufacturer's instructions (Roche
Pipptidieel CBaipemuisgpre-tnatinena g ﬂn@ se]fN)imlmsQr@ron On test day, rats are
denat ur at.i.on_at i ficat
Bertraieatit Hp Pssdiog Coatpoufe BBy 18 tien € KRN A,D s
Affinisfi ‘anﬁg% Us@41. 3t ik PifeRidiRV@snpdund lodka khd Iewummg éffects of
at 720C for 7 mn to conplete the anplifjication. A PCR
pomdhins; rass pre-tgeagdivpith @e@’epeudm Gereprund; Wil show. agogver rate of

N

fesdtedRufsl D Aalsi xanlyked as(tﬁ@ ehaige imhinytbavdidrahinéusions Iper testing
I nvitrogen). The VR PCR product is c¢loned_ into

FSHEN UBINes off fiyions Juing (56 FTSIPR —AISPeR RIS dufiSg raining
lybhy 0gen) according to the

58 EXAMPLE 8: FUNCTIONAL ASSAY FOR CHARACTERIZING mGluR1
ANTAGONISTIC PROPERTIES

Functional assays for the characterization of mGIuR 1 antagonistic

properties are known in the art. For example, the following procedure can be used.
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manufacturer's instructions. DNA preparations,
restriction enzyne digestions, and prelimnary DNA

waegaemosng are perforned accordi ng to standarBCT/US2004/023912

protocols. Full-length sequencing confirms the

identity oA ddE-rhuieRIRlell RN Eaicraed Bing SUNA éﬂc@dmg rat
Cell Lines: Unless noted otherwse, cell cul tur

méh@@n’ffemme%w@mléoﬁ Daspmishis Ha%@ﬁ%7@b7@%(1<991)) The cDNA
‘a@\é}é ﬁ-’ﬂg n?%ivg}tfg? Kf ﬁ%’é? 8?% eﬁ fzgci/ﬁgfr [ ,%S’Ji"ljgg f5£ gﬁhkamshl (Kyoto,

Ngg,ﬁ)trogen) are cultured in Grovvth Medi um (Dul becco' s

di fi ed Eagl es Medi um cont ai ni n% 10% fetal bavine
ser um ( corffEiQ) GHOyrabmiitnRbrels Welhiapigteimto f GEMTAR 3409,

btlnz% cle)a(r l?o%&)lni: '9'6'\4/@{ ﬁ%%xg Qhﬁ\;ﬁ’é e%tee(c)l é?fatg &d&rﬁﬂér@ﬁlly %gmable from

yruvate and omrer ¢l a
Bistasr ISai&hﬁflé bbChicago, t[L))gEh)ré inclibate /Rl DplbbiE2ocoMetlifiedtBagle’s

PeguinHNERE pECr ¢ iepleialrd Yo mverana) 10 505 {Rafed/sirep, and
0’0‘1@ ‘ﬁl lffneéjoo%: 12ACERe CRAS %t mEWR1ZR1S 8Rdhen washed and

s are transferred to Sel ecti on Medi um
t(@anh/winh WHHMEEM oretlainm (qogniBgGiatty /clm_lla@blﬁor(ldm‘mregm Slatlgbad,

X ai | A @q %q&%ﬁg &@%@F& %’ %ci)r"%’e ?%a?léng the cells

WRR Hﬁt(ﬁﬂ FND X BaRaREbial oaviatl 881 iffoyn Mdilkfchla@ Pedbe€ I FEugene,

nmul ti pl"e col oni es are]fgl ated into 96-wel | gl ates and

@Rpr Afst ivpubasion e edbipktss answashed Wil leeding bulber (BUmMNaCl, 5

PRI Matt, 207 4P ORRRERI T BF cachs, NGO g o

HEPBS said. 1068M guédsse, praadio dndvircnbitbd orith 3(j@M FLUO-4 1n o 1 mL
cal ci unsensitive d%e that is commercially, a\[@d}ﬂ;

Ipading Rpftercior 89 1R bb celis ferten wapjedddceckith Qagling buffer,
%g.}sgévﬁﬁgg'iﬁlb!l%ﬂ I@Q%U&Qr Ut Rnéefrtd gﬁi PEIF¥E rniegﬁgement of

unctiona es are re-assayed, expanded
cilgiopmestalivation fluk-iBisgutestnsayf gliitamattaamsl ip ltlmnpre!eemce or absence of
erfaqrm thi s,assay, cells are seeded on
%BIIPQH@HF PpoUELat ed 96-wel | cl ear-bott om bl ack pl at es

(commer ci atd yredi@é babnf ﬁlb@i‘ﬁkﬁﬁﬁiﬂhﬁc Blu6tek e ) mdhitored for about
75,000 cells/well in growth media contai ni ng 5 mv PonA

[T otormstablist & aseling iudbDBSQ eetutionsiconiwiERg vatipus sankeatrations of a

ERBAERE o A S L i

hERATBOS ndl bﬁ’a X dilabh)eré sduwdlo fie c'EHqﬂm@ bmgﬂ@@r}:sence is monitored
contai ning 1. 6mM Cad _and 20 nmM HEPES, wash
fou pbeit 2)ming fPJ Hhad @ s elatpmmte squtiosy (aasa@r’f) WP?%?dded to each well

BT Bl A SnBdaliBR tp CRASRA S0 8 and flgprosence is
fonitdred €&l absutalr sldidsiak chin. Wi lesefinal ﬂ)MSOZ:ontenbmshn buthe essay is 1%.
and resuspended in 0.05 ni, | x, Hank's  Bal nced

o PO DA TIRPIETRCh ORI Tt Py ine and the data i
%Efﬁ@&’ 'ug’iﬂgﬁ%))n 914 ?eﬁﬁo@toﬁe@ﬂrﬁ?ﬁhg 1eRdak. 'Iﬁ/kzach experiment

trate ay buffer"). Plates are then
¢ach dsfaguoirg ds d@emﬁ@lmé or assay. A Piperidine
Compound is diluted in assay buffer, and

59 EXAMPLE 9: BINDING OF PIPERIDINE COMPOUNDS TO VR1

Methods for assaying compounds capable of inhibiting VR1 are known to
those skilled in the art, for example, those methods disclosed in U.S. Patent No.
6,239,267 to Duckworth ef al.; U.S. Patent No. 6,406,908 to Mclntyre ef al.; or U.S.
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50 nL of the resultant solution are added to the cell

pl ates and the solution is nonitored for two m nutes.
wab@shogeat concentration of the Piperidi ne Conmporms2004/023912

ranges from about 50 pMto about 3 nmM Agonist buffer

e N 6faBersbitd mtu@ Q»t m tThe' Bhulielof tes®aRNYsIRilPdemonstrate that
sol ution havi CE 5 when mxed 1.1 with assay
Pperiding CempmumﬁQ_S)bm tqanéﬁn%hpépé@lﬂmcayémOK/\)éRll and the

plates ar L i 1 [0} Q]r Jf—{u%ga%l 1n%'P @(l)rd'ﬁ rfn%%}cgalglra%aﬂable

col |l ected we| S our se an

ﬁﬁ@nrqgoﬁwﬁ IPaMlt&;?r(adpns Iaaedi MRdveise tﬁﬁml@ltlchﬁb&mﬁ&ded on1.0 pg
ay. Two days prior_to performng this assay, cells
Ri\@%g@gg Thergmsyn@ﬂe;yg;sg g“r@@gqlgtaseggomercmlly available from

ﬁbﬁx\?\){gﬁ@ %atar B0kl gggT( Qrbegg % % Gl el gﬁdu@t description.

I a éont al nin conmer Cli

Eé&&tde&ﬁh@crfptmmrézfa‘,ﬂbﬁg Qg éiubhted atEEPCoe X g mlmmﬁ)ad at 85°C for
the day of the assay, the plates are washed with 0.2

Jrnin, apg RiNase Ea‘lr%ﬁ’ﬁ@b%t 3§a¢tf01§5] mm on (commercially

avail abl e fro chnol o ai ni n

el 20, v R VR EPRES WG B9 581 Bl i fman
£ndmid segfientRshridrub heiot e & Mk @gbl&‘slhu@ ot séc@lem&é fingeh )sequences
After one hour, the cells are washed twce with 0.2 nL

e ropevedisnd flapking gxonie seayeness arq JRingd fo geneaate figdypothetical

h
DN 2N ERIRS b LOBBESAE of Rl bRTad Msiengd as
faﬂeay foufvher praner, @mwcmmmmmm@AamGGCCACA; and
i ncubat ed f in.. The fi ] th
1BV SiS% P %% ST e AT R EAR  E rabout 3
MM Human pik of TRAGE ﬂ)éfﬁ)trﬁgd by ohg' Endflch the RBv&Ee é&ls@ﬁp@(gn

capsaicin (400 nM, ‘and the plates are incubated for
mactmddnixivge a$1ng Enxpand IDalgaTeampdatc Folymadrass apd dixpukBuffer 2 in a

@ 5oy 03 e TSR el S T fie " F o Avpicd
édléﬁctege %dlﬂna%‘éﬁp qmy Atfﬂaﬁdéﬁaﬁattdlpat erho %rr@ﬁhﬁpdksa@ﬁp@ﬁﬁgtmn is
in the exanmpl es ich are intended as illustrations of

merfoemed fp@Steycles at WECi fow Ehséco 8 @hibr 80 pee mhd 6B 12 fur$ min
that are functionally equivalent are within the sco

feflowed by p Apahineighatiop Bk fop 4 mia e coraplete b pmBHgoRon. A PCR
;ﬁg&d‘c gy < e@?'k%fis O-i86i6Heh lu&ﬂ ta‘%l 49 %gfro&!ﬂ%ﬁ e%‘t? Eé‘lf(%)g&ﬁﬂng 1.6

ereln w orre appare to those skil
1y inl aofdrwta vicléteand @drified vithla SINtAPN TWérecGadwifichfien Kit
cI al nmber of

.An
(ggxgg%rdc? }yeavé']ﬂfrlcq?l; &rog ﬁlé’FtH&?P)e \‘%ﬁ?’ S 1\1/3 1sb c ?)rrlled into the
;&mms%@msbda %&&bﬂcgﬂuﬂe@élmﬁmgam@m an?tlr@geﬁﬁlgcdoﬁimg to the
. A conmpound of fornula ( R4 - (R3 )m
manufacturer s instructions. DNA preparatlons restnctlon enzyme digestions, and
preliminary DNA sequencing are performed according to standard protocols. Full-length
sequencing confirms the identity of the human VR1.

Generation of Inducible Cell Lines: Unless noted otherwise, cell culture

reagents are purchased from Life Technologies of Rockville, MD. HEK293-EcR cells
expressing the ecdysone receptor (commercially available from Invitrogen) are cultured
in Growth Medium (Dulbecco’s Modified Eagles Medium containing 10% fetal bovine
serum (commercially available from HY CLONE, Logan, UT), Ix
penicillin/streptomycin, 1x glutamine, 1 mM sodium pyruvate and 400 pg/mL Zeocin
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(D or a pharmaceutically acceptable salt thereof,
wherein Ari is (RR )Fi (RR (R2 )P. . (R p. NNRR
WO 200800998Dr Ar2 is 1ST NH or XJ R4)q (R ) g R ROI/BSHRO4/623912
Rg Xis O S NCN, NOH or NORO; R is -H -halo,
(capMBercial@Ryvailabi¢ frongﬂnvumng) TiHPR1- I:(I,'(\]Eacpq_r,l)stgucts are transfected

nttgdse br)&g} E@I cel &QQ& ?enaect%‘qé CC%%I‘)I rea%?ﬁﬁ%c%?ﬁ&lc}/aﬂy
a@ﬁlﬁbol@‘ﬂr@m 'R(o@ﬁe @p@l&i Kﬁé\wes Bds€l2 S@lt@él@dnléy nykter 48 Kells are
%gdoalkl - (C8- C|4)b|c cl oal kyl ,
@ ) Selgctipn ﬂ\@llp(lyKGmV(t@g\A@l@I}l(gpmagapg( é@fg, pg/mL G418
(%ogncrggr%n%ﬂ g&%l%bﬁ@#[él?lgﬁtlglo%éngz EE;%\')OR r%a&éﬁ&‘r 303LtE M inaiyRival

ZkOcier8rredisthiteyiniiereisokid ad erpaldedf Twlilalemtifj Eunctional clones,
unsubstituted or substituted with one or

Rlp sologies aroyplatgth a9 PO- weﬂ]dﬁﬁtpﬁw exp{@sw}lzﬂ Wdugﬁd for 48 h using
S'ieﬂ:c&%] ARG %%me%bst vith £ g%@&n&leﬁfer(‘fﬁy& ‘PchA™) I(_gommermally

unsubstitute one Or nore
agaimmnsfxom AnvitrBen) s Onrtte panofassdyy celfsare ldadedwith GMjo-4 GHpalcium-

sértségze G)ﬂg}wwggrcraég ava?a&?%@ ﬁ\gpﬁg?lﬁl%r%% Os) @ugeenney bR) and
CAﬁﬂle@a@thaﬁlﬁh PdRYis meabif8d %ﬁ}f hIFLEYR 9 abdtvibed below.

C o) cycl oal kenyl, -(Cs-GC 4)bi cycl oal kenyl
Fu(l@B)naj dpmwmrﬂ—asaaycén@ipande(dgan gryopreserved.

Ionenenbng;?%g;g%?gwg ga%ﬁ penortt%gﬁrfoqm% thl%ass%y cells are

sé%%&' BﬁtpryJDqg*mﬁé c§zlt8d§96 Wll&@ea‘z‘\dbbﬁoﬁmﬂacﬁrplm @oﬁﬁnercmlly
rou or -

amlab M)lﬂ@msgta)ray 75 OBQéﬂY%wel @fﬁwm,medla cont(agnng 5uM
Plgﬁ%tig(glhfntewlaqgr RailFHP Fokd fﬁtzﬁg)g%)t 0 iRdlRe LW prdBNibn. Fon the day of the

assay, the plates are washed with 0.2 mL 1x Hank’s Balanced Salt Solution
(commercially available from Life Technologies) containing 1.6 mM CaCl, and 20 mM
HEPES, pH 7.4 (“wash buffer”), and loaded using 0.1 mL of wash buffer containing
Fluo-4 (3 uM final concentration, commercially available from Molecular Probes). After
1 h, the cells are washed twice with 0.2 mL wash buffer and resuspended in 0.05 mL 1x
Hank’s Balanced Salt Solution (commercially available from Life Technologies)
containing 3.5 mM CaCl; and 10 mM Citrate, pH 7.4 (“assay buffer”). Plates are then
transferred to a FLIPR for assay. A Piperidine Compound is diluted in assay buffer, and
50 mL of the resultant solution are added to the cell plates and the solution is monitored
for two minutes. The final concentration of the Piperidine Compound ranges from about
50 pM to about 3 pM. Agonist buffer (wash buffer titrated with 1N HCl to provide a
solution having a pH of 5.5 when mixed 1:1 with assay buffer) (0.1 mL) is then added to
each well, and the plates are incubated for 1 additional minute. Data are collected over
the entire time course and analyzed using Excel and Graph Pad Prism.

Capsaicin-based Assay: Two days prior to performing this assay, cells

are seeded in poly-D-lysine-coated 96-well clear-bottom black plates (50,000 cells/well)
in growth media containing 5 pM PonA (commercially available from Invitrogen) to

induce expression. On the day of the assay, the plates are washed with 0.2 mL 1x
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R4 is -OH -OCF3, -halo, -(G -06)al kyl, -CH2OH,
-CH2A, -CH2Br, -CH2l, -CH2F, CH(halo) 2, -CF3, -OR10,

WO BREB0998COOH, -COOR i 0, -C(OR 10, -C(OH, -CGYRMW0O923912
“O(ONHR i 0,-NHC(OR i 3,~CON(R 3)2,-SO2Ri0, or
HNGOR ' s BaladeRSalt Soiuia gesdmpicially-ahilablOFom: I(i€¢ Technologies)
SR o SRLST "% el il B0 1 .

) nt

o'f ﬁ%%?g cl?ﬁél néqF -4 @Wf’) Aﬁ/er oﬁghou%eaéeﬁy hreywashed

Cg) cycl oal
tw(c@Bmes() 2yl oﬁWkﬁriyiffer apdh Bffsystpende(cBm 0, bmL of wash buffer. The plates

arﬁ_&ttsn?egf g;j 2) n %éﬁ}gﬁ %é_ils(seé}h ;ﬁ%(dihﬁal %e ’PIIK& a(lé#_\mggﬂd diluted with

asi)l 7DQt'fRar arcRRdded (OCRY eell t@s Qﬁ?mculgt\écgfo?@ mmOGHHRY concentration
S(OR7, or - R7; each R7 is independently

of Hle Plptimdmkﬁamtpyund ra(lgii&fm abw$9IpM 1¢ gout @&)M\I ki;aman VRI1 is

ac%yga e @I)éc lﬂgﬁigg?ég aS) Hgtcg ca]%%%q\{% 4@6@?\@?&&(} th§ plaeteél are incubated for

an GHfioh£1)32mim rD4tkideall1edted o hdeitg tilfR @ufe and analyzed using
i ndependently -H, -(C -C6)al kyl, -(C2-Ce)al kenyl,
ehangdeyrap h&iﬁdﬁnsm(cs c8) cycl oal kyl |

A Ao BB g o

enfBid(iiadnty di2close@hiz (Headxainples GMhich felintetdddas iHiSRationd@ ,a few

as&z?s%?? fnlx\lleRrgg;l anhgpb)em-pg?g;entsgg(@ agpﬁuncﬁplgl:fysgq_u{v@ent are within

tﬁ\é@%%g# i hlﬁ‘ﬁ%}bﬁrﬁ d%:eﬂ NASREH Hl%ﬁffic\étloﬂsaaf thé nvefition(ifaddition to
enyl or -(3-

tEGsmshdwn eut) ﬂl@tﬂb@ﬁleyém edll Ibecxfm@\hppak’cm & nosaskiliéd intthelart and are

BB R s PR oo R 1

- (C2- C6) a'&ﬂlﬁﬁi‘ber of (6Rreasds bt Baddted, the entire disclosures of which
- (C5-C8) cycl oal kenyl,, -phenyl, -(3- to
ae ineerperasat esein by agfereace. CH2C( hal 0) 3, - C( hal 0) 3,
-CH(hal 0) 2, -CH2(halo), -CN, -OH -halo, -NS,
-CH=NR7, -NR7OCH, -OR7, -COR7, -C(OOR7, -0OC(O R7,
-OC(OOR7, -SR7, -S(OR7, or -S(O2R7; each halo is
i ndependently -F, -d, -Br, or -1; nis an integer
ranging from Qo 3; pis an integer ranging fromQo
2; gis an integer ranging fromQo 4; and mis Oor 1.
2. The conpound of claim1l1l, wherein Xis Oand R4 is
-halo or -CH
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3. The conpound of claim2, wherein mis O n or pis
O and Ari is a pyridyl group or a pyridazinyl group.
wd 200Fl0a998Dnpound of cl aim 3, wherein R is -C PCT/USB4/023912
5. The conmpound of claim4, wherein Ar2 is 8 RO 6. The
wasmovRinhafiscl aim5, wherein R and RO are -H 7. The
conpound of claim5, wherein Ris -H and RO is a
-(G -C6)al kyl group or -halo. 8. The conpound of claim
7, erein group i s an wo-proryl
ar om AT%&%BO&H oolfﬁcgrrﬂ@lg aim7, wherein the -(Ci
- Co) al kyI group is a tt-butyl group.10. The conpound
of claim7, wherein Ridra -Balo. 11. The conpound of
claim 10, wherein Ris a & 12. The conpound of claim
10, wherein RO is a -A. |13. Fhgryggmpound of clai m 10,
wherein RO is a -Br. 14. conpound of cl ai m 10,

wherein RO is a -1. 15. Thq conpound of claim 2,
wherein Ari is a pyridyl up. 16. The conpound of
claim 15, wherein R is * d¥H - CH3. 17. The conpound

of claim 16, wherein R and RI mLe - H 18. The conpound
of claim16, wherein Ris -H and R9 is -(Q CeM kyl or
-halo. 19. The conpound of (gl ai m 18, wherein the

-(G -Ce)al kyI group is an is-propyl group. 20. The

conpoun d o{) Mc]eﬁtlca\i‘fg%%géfﬁaﬁl@ §alf &Qegf %Q ?%nlf yl group

Is a tert rou € conpoun aim 18,
wherein RQAnlss a -halo. 22. The conpound of claim 18,
vvher ein RO is - F 23. The conpound of claim 21,
ein RO is 24. T conpoun f cI aim 21
éh@ gz) oung | ai m 21,

}n RO is 5.
vvherel |s-II\1\Z§Aco u‘n off ﬁul?la(ll):(l\R‘s%m

() [N
R / )i R ~N R1/Kf

, WA s ,Or “anAan ,

Ar, is

MV\ u\Mt\. ‘N‘M

N/ NH N/
AN
or ||
N ¢
&
(R14)q (R14)q

Re ;

X is O, S, N-CN, N-OH, or N-ORg;

R; is -H, -halo, -CH3, -NO,, -CN, -OH, -OCHjs, -NH,, -C(halo)s,
-CH(halo),, or -CH;(halo);

each R, is independently:

(a) -halo, -OH, -CN, NO,, or -NHj;

(b) -(C1-Cp)alkyl, -(C,-Cyp)alkenyl, -(C,-Cip)alkynyl, -(Cs-
Cjg)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cs-Ciatricycloalkyl, -(Cs-Cyo)cycloalkenyl,
-(Cg-Cyg)bicycloalkenyl, -(Cs-Cia)tricycloalkenyl, -(3- to 7-membered)heterocycle, or
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or a pharmaceutically acceptable salt thereof, wherein

Ar3 is -r(Rii)r Il d-(R9)s , or Xis O S NOCN NOH
WwW@eroosl@3BD; R is -halo, -CH3, -NO2, -CN, -CH, PecOBR04/023912

-NH2, -C(halo)3, -CH(halo)2, or -CH2(halo); each R2 is

pﬂ 48 @@M&éﬁ)bl@?&lohéﬂ&b%cle @h&%f wi¥eR is L(ﬂahbsu&&éd 6 Sbsthtuted
C2- G 0) al kenyl C10) al kynyl, -

v@ilnc)m|mbmgxoup@ag C"bl cycl oal kyl |
- (C8- C|4)tr|c§ al k

(Cg- G 4) EPLPRTL R i ((E@&ar&ﬁ e ');g b régésyf:d)hetf@aryl each

of Yhich'i§ ﬂﬁﬁib@ﬂﬂlhﬁt(ﬁrs@l@s)ﬁ@dt@d with oné Br mioge Rg groups;
10- mrenber ed) bi cycl ohet erocycl e, each of whi ch is

unsubst i t weetRpis isdgpsndentiyed with one or nore R5

G 4 | -(5-
?:)Oligsrremge)réél)h er oarng%f:wozf \M(wi ch) ia;y or -

unsubstit th))eqCpcl@allwﬂ(;j L(Ogtca@)amehil Qms Ché)aﬂﬂ?nﬁ RCs-
Eneplogkst: mzcl@mcyd?@i?f ot ai’wc?oanzyéz«é; 6)afekenyl

—(((igcémg{%) e g kgﬁgféﬁ)} @ %9 jalid | (1’[’(rrllembered)heterocycle or

7 1@11@)1@61:&&)%}(@01}&&063(&6 e@mofowlmyh ﬁ&laisklmhlydtﬁd or substituted

- -G a4t ycl oal kenyl, -(3- to
WAL b\%tgé‘?"é’éy??le or -(7- to

10- rrerrber 36 Bhéns! ARSIEIORTEN Ayl SAEL (610 ré@heteroaryl, each

unsubstituted or substituted with one or nore

of mighsis uml(b@i)ltutthmmylbstltutﬁép’mhhylb or mo@t By gropps;or - ( 5-
to 10- t
insubst 1t drds BRs Soer T ek RoR oM CRag1, CHBr, -CHL
-@HQF @H(h%)i SCFpFDRIOO@‘i%é d@ch, cﬁ@zloO&%(ﬁj)Ryol TZC(O)H

a - CF3,
-og@m,@@@)Nt@mNHm oCbI‘&B@zRI @1) ;

Ol B A 00 S

-h4162NaHIND K GN§R792, -CDHhNRm ANR;OHNGAR 7, -KIORE) QC(O)OIR:?NRKI(O)R% or
NR7OH. -OR7, -COR7, -C(OOR7, -OC(OR7, or -0OC(O OR7;
@&K@%T s i ndependently -(C -C6)al kyl,

g % g; ?lel{i&m(% is 1n&e%%n@)tl§l wlwcl,)alkzl( C(@:‘z@e)iﬂk&i (B%(d?e)alkynyl
ycl oal kenyl,

-(GHe ) bdlanlkyl, -(Cs- Cg)cycloalkenyl -phenyl -(3- to 5 membered)heterocycle
-C(halo)s, -CH(halo),, -CH,(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NR7, -NR;0H,
-OR7, -COR7, -C(O)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O):R7;

each R; is independently -H, -(C;-Ce)alkyl, -(Cz-Cg)alkenyl, -(C;-
Cg)alkynyl, -(C3-Cg)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, -CH(halo),, or CH,(halo);

each Rg and Ry are independently -H, -(C;-Ce)alkyl, -(C,-Ce)alkenyl,
-(C,-Cg)alkynyl, -(C3-Cs)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -CH,C(halo);, -C(halo)s, -CH(halo),, -CH,(halo), -CN, -OH,
-halo, -N3, -NO,, -CH=NR7, -NR7OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, -OC(O)OR7,
-SR7, -S(O)R7, or -S(O)2R7;

Ryg is -(C4-Cy)alkyl,;

each R;3 is independently:

(a) -H, or -(C;-Cy)alkyl; or
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-CN, -OH, -halo, -N3, -NO2, -CH=NR7, -NR70CH, -OR7,
-COR7, -C(OOR7, -OC(OR7, -OC(OOR7, -SR7, -S(O R7,
W@Rr0058(P2R7; each R7 is independently - H, (CPCT/US2004/023912
-C6) al kyl, -(C2-C6)al ken -(C2- CB)al ky gl
- (C3-C8) cy(b) whmhor -3¢ w@mdé%ﬁt%@aryl eachysi svhjeh is

| 0) 3,
un&%ﬂs Hglﬁefﬁf S &R@%@ %E)Ie&ﬁ%r& 2%/10%%1 ﬁﬁgm%lg ﬁd g|)oe ndently -(Ci
C80)62: alc Ikglfjll’elildli Rer 1§3ﬁC1)5dabé§ﬁeuﬂl3|; (Cl(f%)aﬂfﬂ ARy aylalken(ICIC,-Co)alkynyl,
- cl oal ken
el irdCe o Ry My bl 6}-40 P Hprsf psicrocyele,

o A

Ng%)e% Eﬁillv, -COK?, ‘F%(SOGRW OGﬁD)Rﬁé@lb?lZ@mRﬂSRi, SS(Q)RY, or -S(0)2R7;
- al ky eac i.S i endent
- (Gi - C8) aleﬁ?!hzﬂoésdﬂ %@Pg B’ & r8f0}| N3, - NO2,
-N(R7) 2, (Gt NG feper NRE frogﬁ?to 3, COR7, - (O R,
-0C(O R7 or - % each R I's independently: (a)
-H or -(Oplsm)labgeylrangmgi(rbr)l(lipr?enyl or -(3- to
5- nenber ed) het er oar .each ich is unsubstituted
10 or substit ﬁlwgﬁﬁxfﬂ}gén%ﬁowgitg\%aﬁ&oups; each halo is
i ndepgndeptiy -F, -d, -Br, or -I; nis an integer
ranging fromQo 3; p is an integer ranging fromQo
2; r is an_integer ranging from Qo 6; s is. an jnte
rangi?ag f rBmcompoynd g aif 1 VRSHFI K 370 angh B+ isohploid B
claim 26, wherein Xis Oand R4 is -halo or -OH 28.
The npo %ﬁﬁ 0 I
20, The combscmponi f dfim SAPaHT st O3 7 B OPn 10 pyriay!
g &Y @ Byridihmycgroppund of claim 29, wherein s is 1 and
Ris at the 4-position of the phenyl ring 31. The

d I 2 | kyl
15 Groupior ahergrpouagor G ThdRaaf Gl e
wherein the -(C -C )alkyl group is an

5. The compound of claim 4, wherein Ar; is
N“ g
Re Ry .
6. The compound of claim 5, wherein Rg and Rg are -H.

7. The compound of claim 5, wherein Rg is -H, and Ry is a -(C;-Cg)alkyl
20  group or -halo.

8. The compound of claim 7, wherein the -(C;-Cg)alkyl group is an
iso-propyl group.

9. The compound of claim 7, wherein the -(C;-Cs)alkyl group is a tert-butyl
group.
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/ so-propyl group. 33. The conpound of claim 31,
wherein the -(C -Cg)al kyl group is a tert-butyl group.

w@40050m@sTonpound of claim 31, wherein Rgis a POEIUS2004/023912

35. The conpound of claim 34, wherein RO is -F. 36.

The %”poﬁﬁx@ g?gllp %lﬁcft/\ﬁim We%élﬂ RQ%B&_—Ha . 37. The

conpound o er€ein IS - 8. The
compound of claim 34, wherein Ris -1. 39. A conpound
of fdnmul &helcbinpodiid &fRaifd 10, wdreraan Bhay adteut i cal |y
acceptable salt thereof, wherein Ari is (R2)P (R2)Pw

(2 53, b o bl It e Bl 4 (Pl 1P
-halo CHS - NO2, CN -OH, -0OCH3, -NH2, C(halo)3,

- CH(hal 0) Zrhe%mpgﬁi?d@tadlmn | @aferdiR R 5 4 Brependent | y:

(a) -halo, -OH, NO2, or -NH2; (b) -(C

-G o)al kyl, -(C2- Oo)al ken - (C2- C|O)a| kynyl, -(C3-

G 0) dyfel odiheyrompoprgofcepim: |whs=rwi<9 isa-L
-(C8-Ci4)tricycloal kyl, -(C5-Ci o)cycl oal kenyl,

E 308'1@04) B EY %ﬁ%@gﬁgﬁ/&lmm ) %e@lﬂ)ﬁrl éngylg}lrQ%l] KRRy

eterocycle,
10- menber ed) bi cycl ohet erocycl e, each of which is
unsulst i t dEhecooposubef ¢laint £y whierdin Bnds ¢# oneCHs.R5
groups; or (c) -phenyl, -napht hyI -(G4)aryl or -(5-

nsubZt: T ot coBPoRGhar i A6 ek sdhg R 21

groups; each R is independently: (a) -halo, -CN, -OH,

- NO2,180r  -THdZofipbund 6F &aiind ) 6 Wekrein R G2-H andl ®oke A TY-Ce)alkyl or
(C2 C10) al kynyl, - (C3-
-halo.

19. The compound of claim 18, wherein the -(C;-Ce)alkyl group is an
iso-propyl group.

20.  The compound of claim 18, wherein the -(C;-Cs)alkyl group is a
tert-butyl group.

21. The compound of claim 18, wherein Ry is a -halo.
22.  The compound of claim 18, wherein Ry is -F.

23. The compound of claim 21, wherein Rg is -CI.

24.  The compound of claim 21, wherein Ro is -Br.
25.  The compound of claim 21, wherein Ry is -I.

26. A compound of formula (II):
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G o)cycl oal kyl, -(C8-Gi 4)bi cycl oal kyl
-(Cs-CG 4)tricycl oal kyl, -(C5-G o)cycl oal kenyl

WO ¢@8/@9¢) bi cycl oal kenyl, -(Cs-Ci 4)tricycl oal keemy$2004/023912

-(3- to 7-nenbered) heterocycle, or -(7- to

10- nenber ed) bi cycl ohetero each of which is
unsubstituted or subq ith one or nore R5
groups; or (c) -phenyl, Rs-(C 4)aryl or -(5-

bht

to 10- nenber ed) het er oaryl , which is
unsubstituted or substitut ek th)—dﬁg)npr nmore Re
groups; R4 is -COH -QOCF3, -hal (d-C 6)al kyl,

-CH20H, -CH2d, -CH2Br, -CH2I, CH2F CH(han)2 - CF3,
-OR10, -SRI 3, -COCH, -COORi O, R 0, -C(OH,
-OC(O RO, -OCC(ONHRI O, - NHC(O)RI|3 SO2R 0, or N2,
each R5 is independently -CN, C]—ro‘3-(C| - Co6) al kyl
-(C2-Co6) al kenyl, -hal o, -N3, W -N(R7) 2, CH:NR7
-NR7CH, - OR7, C(R? -C(OOR7, -OC(OR7, or -0OC(O OR7;

O?%@% a {K 3%%?@4 %et)t{l%o%%éﬁ(@ C8) cycl oal kyl ,

- (C5- C8) cyat¢al kenyl , -phenyl, -C(halo)3, -CH(halo)2,
-CH2(hal 0), -CN, -()—L - hal o, -N3, - N2, - CH=NRY,
-NR7OH, -OR7, - -C(O OR7, + O R7, -0OC(O) OR7,
-SR7, -S(O R7, S(O) 2R7; each R7 is independently
-H, -(G -Ce)alkyl -(C2- ©B)al kynyl ,
j Hy)S’ :phenyl )
-(3- to 5- nenber et erocyete hal o) 3;

-CH(hal 0) 2, or CH2(hal 0); each RO is independently

- (G - Ce) alX @ O, S,MCENCSY-&1H . eamN-OR §;C2 - 06) al kynyl ,

g =S E.y%%@%d% ﬁ%?cw%ﬁy OR2IEE s, PR . -CHhalo,

orqjﬁ%hlaﬁ]l)o) 3, C( hal o) 3, CH( haI 0) 2, CH2( hal 0), -CN,
OH, - -NQ2, -CH=NR7, -NR7OH, -OR7, -CORY,
- (O OR7 eaelc(%@wdepe@ﬁxr@)ym7 -SR7, -S(OR7, or
- S( O 2R7; @%Iaﬁod\éﬁ Cﬁﬁl kyl; each Rn is
nety - CN,

| ndepende 1Ccr CG) al kyl ,

- (I\I(R:% E)C-|B) ald(fggr(ﬂnclo)gkb'n C((Cé)md’%)?lw&( (%él(éRZ))aﬂcynyK;@lRZ .

- , - - COR7, - - or. - :
Galehclpalkyl, 1 CsiGrabisarivativl y(Csc‘cht)mPYCg?alkS(ld(@s E)@Fx&ifr%(enyl
—g(Fg-@ %blﬁ@@ﬂyé Prcd Sy, thgy eredrhel éﬁ@r réfd)het%%?cle or

'3 unsub t|tu stitute one or
+Brte 18-moerobrred)biesclohétetooydls, aanlml epehutknig ul;subﬁuuted:lo;c substituted

-Br, or -1;
Wl%h one or more Rs groups; or

(¢) -phenyl, -naphthyl, -(Cy4)aryl or -(5- to 10-membered)heteroaryl, each
of which is unsubstituted or substituted with one or more R¢ groups;

each Rj is independently:

(a) -halo, -CN, -OH, -NO,, or -NHy;

(b) -(C1-Cip)alkyl, -(Ca-Cig)alkenyl, -(Ca-Cyp)alkynyl, -(Cs-
Cio)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cs-Citricycloalkyl, -(Cs-Cio)cycloalkenyl,
-(Cs-Cya)bicycloalkenyl, -(Cs-Cyg)tricycloalkenyl, -(3- to 7-membered)heterocycle, or
-(7- to 10-membered)bicycloheterocycle, each of which is unsubstituted or substituted

with one or more Rs groups; or
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pis an integer ranging fromQo 2;r is an integer
ranging fromO0-6; s is an integer ranging from 0-5;

w@ae@sov9987 Cor 1. 40. The conpound of cl ai m 39, P@ihEsm04023912
Xis Oand R4 is -halo or -O—| 4 1. The conmpound of

cl ai m 40, qu gfh%fﬁ% rﬂfgﬁth%q 101(51 | @1 1'0 1'n§mﬁered)heteroaryl each

pyridazin oun of clarm 4
aftverieh i3 URisubssitut€d omubstifhisd wlth onkhe no@eRg gnahpef cI aim

A1 W?iill@@r Ol JoaRa -hasb;cC aroblian aCHBOHE Feal -l -crt

@EF}’CH’%&&E& BR‘%,CSKBOLE‘@OHf @d)@RZ%@ﬁIQ)W@r LE(MHRO

is a group or a - he conpound
5 @C(Q)Btom%(O)%Hﬁilel NHG(@)R@@SOQ@OE@WOZ,QI‘ oup is an

:Migr EIX(rZ:p%/ Le@%ﬁ %@13 m%jeg-fgféﬁ gﬂg éﬁd ?‘g {% lkr% 4%C6)alkenyl

-ﬁﬁl@umg, 41602,TN€R99HQH!=HNR7 INRIGHLTO8, -CdRy, ecm)%ﬂ 90@(0)1{7, or

al 0. 49. The conpound of claim 45, wherein |s -
*Qﬁ(omgmon'pound of claim48, wherein RO is -

Igﬁpgaﬂgoo%gh ?ﬁ 15011@%;[@ v\gnﬂryel Rl %ﬁl@? é%gsgl}ier%% (EE -%6)alkyny1

10 €oppeRtlbalRylc QUUsidyoalkeaylc phpayndC@sloy, -CH(halo)z, 'CHz(halo)
phar maceuti cal | ¥I acce table salt of the conpoun

&NA -BFL. chalg.his. 1 NCg; ClgrNBo -RRqORL p‘HB? k&t 1(1(9)@%, -OC(O)R7,

¥ bl @pca ient. 54. A nethod for
trea ?gé §§7’p§gvenf|8{1§%%glkp in an animal, conprising

adm ni st erdacly Ry ds iadepndemly H) -((5eCh)alkgl e(ﬁffz -Gyprlkenyl, -(C,-
ffect t th |l
CoukETer CaryoigflkyhdCedmug aer B drars 1.
15 Iﬁémbé%éd)ﬂ%ero‘i%cl J@h%kh@{ﬁﬂﬁlo%' ot alo§onpri si ng

adm nistering to the aninal an ef fective anmount of
anot her t hesch Be it indepegdently -661- CA)aH%’i heeb- @dalk@méat(Cngfs)alkynyl

ORISR A R oR R LR T oW R ncroracycle,
GHE(HBE) -Tehai)n) U(IH(IQﬂo)tz hemgtmgw(cN oom -halo, N3, -NOz, -CH=NR/,

har naceutically acceptabl e conpou
%ﬂy » “ORai PRy, -GE)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O),R7;
20 R10 is —(C1—C4)a1kyl,

each Ry, is independently -CN, -OH, -(C;-Cg)alkyl, -(C,-Ce)alkenyl,
-halo, -N3, -NO,, -N(R7);, -CH=NR7, -NR;0H, -OR7, -COR7, -C(O)OR;, -OC(O)R7, or
-OC(O)OR7;
each R;3 is independently:
25 (a) -H or -(C;-Cy)alkyl; or
(b) -phenyl or -(3- to 5-membered)heteroaryl, each of which is
unsubstituted or substituted with one or more R¢ groups;
each halo is independently -F, -Cl, -Br, or -I;
n is an integer ranging from O to 3;
30 p is an integer ranging from O to 2;
ris an integer ranging from O to 6;
s is an integer ranging from O to 5; and

mis Qorl.
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or 39. 57. The nethod of claimb56, conprising
adm nistering to the aninmal an effective anount of

wa@pwsloasst her apeuti c agent. 58. A nethod for tPERUSIG4/023912

or preventing an ulcer in an animal, conprising

adm ny-pt erTﬁ@c&de’ﬁ?{d%ﬁ Li%Rh 26,%!%%@& % €6 88E R -halo or -OH.
ef fective anount™ of the conpound or a pharmaceutically
acceptabl e salt of the conpound of any of clainms 1,

26, 028.39. Th9cormmnd®f blatn 87, wherkim R8s -CHprpr ihglong

adm nistering to the animal an effective anmount of

anot h t her apeutic .a t. ,60., A nefhod for treating

or prg%en?be(FW%WPQB?EGBB%§1W ?ﬁﬁf% *in an ani mal
conprising admnistering to an animal in need thereof
an effective anount of the conpound or a

phar maceutical | y accept abl alt of the conpound of

any of clainms 1, 26, or 3 1. The net hod of claim

60, conpri sing adninisterqng rijke aninal an

effective anount of anot herapeutic agent. 62. A
met hod for treating or preventing inflanmatory-bowel

di Seags: | Prgdle Jﬁ%h f&%ﬁg Lo SR eﬁcmls rl”aﬁh ?{rg 'i#@c tfl@4-?)rclsition of
ani mal i n nee ereof an effective anmount "0
thbphenybeipd or a pharmaceutically acceptable salt of
the conpound of any of clains 1, 26, or 39. 63. The

met hogd of ¢laim#62, c ri si,ng admnistering . to the
o od-on Bheestincrad Shohim 25V ad oGy BrtriRukylgroup or a
agpnt. 64. A nmethod for inhibiting VR function in a
cell conprising contacting a cell capable of
expressing VR with an effective anount of the )
conpodhd oFhecqmpaund o€ okaire 3111 yhereindbe dbh& «3dky! goguptipan
conmpound of any of claims 1, 26, or 39. 65. AKkit

(ele ?ﬁ%ghﬁpa container containing an effective anount
of the conmpound or a pharnaceutically acceptable salt
of t h&3.conPieexuinmiund oy clafm Gl awvhareih, th@ §(C; - )a¥Oyl gbdip if\a
met hod for preparing a conposition conprising the step
SF-MiSOHYy a conmpound or a phar maceutical |y
acceptable salt of the conpound of any of clainms 1,

26, 054.3t9 BRAcinfal TRERYUE B¢ alvhateRAGARLaRAS, carrier or
exci pi ent.

35. The compound of claim 34, wherein Ry is -F.
36. The compound of claim 34, wherein Ry is -Cl.
37.  The compound of claim 34, wherein Ry is -Br.
38. The compound of claim 34, wherein Ry is -L.

39. A compound of formula (III):
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Arq R4
é(ﬂs)m

N

x)\I?IH
Arg

(I1I)

or a pharmaceutically acceptable salt thereof, wherein

Arp is
(Rz)p (Rz)p (RZ)p
” N
N N
R Y " R Y N R Y R1/k‘[//
’ Y , , Or \wanan
5 Ar; is

2

——(R l\ R
(Rq1r o L (Ro)s

Xis O, S, N -CN, N-OH, or N-OR;

R; is -H, -halo, -CH3, -NO,, -CN, -OH, -OCH3, -NH;, C(halo)s,

-CH(halo),, or -CHy(halo);
10 each R; is independently:
(a) -halo, -OH, -CN, NO,, or -NHj;
(b) -(C1-Cp)alkyl, -(C,-Cjp)alkenyl, -(Co-Cjo)alkynyl, -(Cs-

Cio)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cg-Ciatricycloalkyl, -(Cs-Cio)cycloalkenyl,

-(Cg-Cr4)bicycloalkenyl, -(Cg-Cia)tricycloalkenyl, -(3- to 7-membered)heterocycle, or

15  -(7- to 10-membered)bicycloheterocycle, each of which is unsubstituted or substituted

with one or more Rs groups; or

(c) -phenyl, -naphthyl, -(Cy4)aryl or ~(5- to 10-membered)heteroaryl, each

of which is unsubstituted or substituted with one or more R¢ groups;
each Rj is independently:
20 (a) -halo, -CN, -OH, -NO,, or -NHj;
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(b) -(C1-Cyp)alkyl, -(C,-Cip)alkenyl, -(C,-Cig)alkynyl, -(Cs-
Cjo)cycloalkyl, -(Cs-C4)bicycloalkyl, -(Cs-Ciatricycloalkyl, -(Cs-Cio)cycloalkenyl,
-(Cg-C14)bicycloalkenyl, -(Cs-Cis)tricycloalkenyl, -(3- to 7-membered)heterocycle, or
-(7- to 10-membered)bicycloheterocycle, each of which is unsubstituted or substituted
with one or more Rs groups; or

(c) -phenyl, -naphthyl, -(Ci4)aryl or -(5- to 10-membered)heteroaryl, each
of which is unsubstituted or substituted with one or more Rg groups;

R, is -OH, -OCF3, -halo, -(C;-Ce)alkyl, -CH,OH, -CH,Cl, -CH;Br, -CH,l,
-CH,F, CH(halo),, -CF3, -OR10, -SR13, -COOH, -COOR 9, -C(O)R1o, -C(O)H,
-OC(O)R 10, -OC(O)NHR 19, -NHC(O)R;3,-SO2R 19, or NO»;

each Rs is independently -CN, -OH, -(C;-Cs)alkyl, -(C2-Ce)alkenyl,
-halo, -N3, -NO3, -N(R7),, -CH=NR7, -NR;0OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, or
-OC(O)OR7;

each Ry is independently -(Ci-Ce)alkyl, -(C;-Cs)alkenyl, -(C,-Ce)alkynyl,
-(Cs-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -C(halo)s, -CH(halo),, -CHx(halo),
-CN, -OH, -halo, -N3, -NO,, -CH=NR7, -NR;0H, -OR7, -COR7, -C(O)OR7, -OC(O)R7,
-OC(O)OR7, -SR7, -S(O)R7, or -S(O):R7;

each Ry is independently -H, -(C;-Cg)alkyl, -(C,-Ce)alkenyl, -(Ca-
Ce)alkynyl, -(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, -CH(halo),, or CHz(halo);

each Ry is independently -(C;-Cg)alkyl, -(Ca-Cs)alkenyl, -(C2-Ce)alkynyl,
-(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to S-membered)heterocycle,
-CH,C(halo); -C(halo)s, -CH(halo),, -CH;(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NR7,
-NR;OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O)2R7;

Rip is -(C;-Cy)alkyl;

each Ry is independently -CN, -OH, -(C;-Cg)alkyl, -(C,-Ce)alkenyl,
-halo, -Nj3, -NO,, -N(R7);, -CH=NR7, -NR;0H, -OR7, -COR7, -C(O)OR7, -OC(O)R7, or
-OC(O)OR7; '

each Ryj is independently:

(a) -H or -(C1-Cyalkyl; or

(b) -phenyl or -(3- to 5-membered)heteroaryl, each of which is
unsubstituted or substituted with one or more Rg groups;

each halo is independently -F, -Cl, -Br, or -I;

p is an integer ranging from 0 to 2;
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r is an integer ranging from 0-6;

s is an integer ranging from 0-5; and

mis Oor 1.

40. The compound of claim 39, wherein X is O and Ry is -halo or -OH.

41.  The compound of claim 40, wherein m is O p is 0, and Ar; is a pyridazinyl
group.

42. The compound of claim 41, wherein R is -Cl or -CHa.

43.  The compound of claim 42, wherein Ar; is

Wwhan
| e
_ (Ro)s

44, The compound of claim 44, wherein s is 1 and Ry is at the 4-position of
the phenyl ring.

45.  The compound of claim 43, wherein Ry is a -(C;-Ce)alkyl group or a
-halo.

46.  The compound of claim 45, wherein the -(C;-Cg)alkyl group is an
iso-propyl group.

47.  The compound of claim 46, wherein the -(C;-Ce)alkyl group is a
tert-butyl group.

48. The compound of claim 43, wherein Ry is a -halo.

49, The compound of claim 45, wherein Ry is -F.

50.  The compound of claim 48, wherein Ry is -Cl.

51. The compound of claim 48, wherein R is -Br.

52. The compound of claim 48, wherein R is -L
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53. A composition comprising the compound or a pharmaceutically
acceptable salt of the compound of any of claims 1, 26, or 39 and a pharmaceutically

acceptable carrier or excipient.

54. A method for treating or preventing pain in an animal, comprising
administering to an animal in need thereof an effective amount of the compound or a

pharmaceutically acceptable salt of the compound of any of claims 1, 26, or 39.

55.  The method of claim 54, comprising administering to the animal an

effective amount of another therapeutic agent.

56. A method for treating or preventing urinary incontinence in an animal,
comprising administering to an animal in need thereof an effective amount of the
compound or a pharmaceutically acceptable salt of the compound of any of claims 1, 26,

or 39.

57.  The method of claim 56, comprising administering to the animal an

effective amount of another therapeutic agent.

58. A method for treating or preventing an ulcer in an animal, comprising
administering to an animal in need thereof an effective amount of the compound or a

pharmaceutically acceptable salt of the compound of any of claims 1, 26, or 39.

59.  The method of claim 58, comprising administering to the animal an

effective amount of another therapeutic agent.

60. A method for treating or preventing irritable-bowel syndrome in an
animal, comprising administering to an animal in need thereof an effective amount of the
compound or a pharmaceutically acceptable salt of the compound of any of claims 1, 26,

or 39.

61.  The method of claim 60, comprising administering to the animal an

effective amount of another therapeutic agent.

62. A method for treating or preventing inflammatory-bowel disease in an

animal, comprising administering to an animal in need thereof an effective amount of the
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compound or a pharmaceutically acceptable salt of the compound of any of claims 1, 26,

or 39,

63.  The method of claim 62, comprising administering to the animal an

effective amount of another therapeutic agent.

64. A method for inhibiting VR1 function in a cell comprising contacting a
cell capable of expressing VR1 with an effective amount of the compound or a

pharmaceutically acceptable salt of the compound of any of claims 1, 26, or 39.

65. A Kkit comprising a container containing an effective amount of the
compound or a pharmaceutically acceptable salt of the compound of any of claims 1, 26,

or 39.

66. A method for preparing a composition comprising the step of admixing a
compound or a pharmaceutically acceptable salt of the compound of any of claims 1, 26,

or 39 and a pharmaceutically acceptable carrier or excipient.
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