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Moreover, chronic pain can be classified as either nociceptive or
neuropathic. Nociceptive pain includes tissue injury-induced pain and inflammatory
pain such as that associated with arthritis. Neuropathic pain is caused by damage to the
peripheral or central nervous system and is maintained by aberrant somatosensory

20  processing. There is a large body of evidence relating activity at both Group I
metabatropic glutamate receptors (mGluRs) (M.E. Fundytus, CNS Drugs 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 mGluR5 reduces pain, as
shown by in vivo treatment with antibodies selective for either mGluR1 or mGIuRS,

25  where neuropathic pain in rats was attenuated (M.E. Fundytus et al., NeuroReport 9:731-
735 (1998)). It has also been shown that antisense oligonucleotide knockdown of
mGIuR1 alleviates both neuropathic and inflammatory pain (M.E. Fundytus et al.,
British Journal of Pharmacology 132:354-367 (2001); M.E. Fundytus et al.,
Pharmacology, Biochemsitry & Behavior 73:401-410 (2002)). Small molecule

30 antégonists for mGluRS-attenuated pain in vivo animal models are disclosed in, e.g., K.
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25 anticholinergic medications represent the mainstay of this type of treatment.

None of the existing commercial drug treatments for UI has achieved
complete success in all classes of Ul patients, nor has treatment occurred without
significant adverse side effects. For example, drowsiness, dry mouth, constipation,
blurred vision, headaches, tachycardia, and cardiac arrhythmia, which are related to the

30 anticholinergic activity of traditional anti-UI drugs, can occur frequently and adversely
affect patient compliance. Yet despite the prevalence of unwanted anticholinergic
effects in many patients, anticholinergic drugs are currently prescribed for patients
having UI. The Merck Manual of Medical Information 631-634 (R. Berkow ed., 1997).



develop an ulcer. U cers develop as a result of an inbal ance between

aci d-secretory 5 factors, also known as "aggressive factors,"” such as

st onach aQ&szﬂﬁ@@h , and Helicobacter pylori infectionp-fid2do265912
mucosal - protective factors, such as secretion of bicarbonate, mucus, and
prostagl andins. Treatnment of ulcers typically involves reducing or

i nhibiting the aggredlsetsare serebeecurnmg whsre i lining af teidigestve iaci hasPaghi num

hydr oxi de, ' 0, hydr oxi I.u ' . . Cl

bi car bonat e&?a esléﬁ%%%‘ z%%&'sn(ferﬁ%egﬁyezﬁﬁsts.()%%%&g%%gg%%q@g%é&%ﬁé(%h%dr1 can
cause al kal @sdval lebioadiprifiatily dteusRg in iRatRAd, and dlodeiak NABSut 1AAt1I8¢edplecan
also interfere with_the_absorption of other drugs into the bhlood stream and
cause di ar rérvglopian weeraliears develop asip resilicof aatimirlaace betyeen fpidrsecretaivt i di ne,
and ni zati dj & 5] C : I gt s pronote

ul cer hé%tal ?fﬁgtgﬁsya%‘gﬁé‘?%gg gé?égﬁs?lcetf%g}rg, g%}’%ﬁ sg%@?‘fh\t%}%%ggn@mggcr etion
elicited byHHicbacrergylon dnfottiey, aidPloeglamicisal-protectiee fagtondjaadch andc@tiotiehum H2
ant agoni sts,. however, can cause breast enlargenent and i npotence in nen,
ment al  chanijeaberaie, apycs, apdipsostaglandinger | v) | headache, dizziness, nausea,

nyal gia, diarrhea, r 5 L nhi such as
onepr azol e and Iansogf%%%ﬁ%ggf@%grﬁ?gﬁ%&%v oestfrg‘gg‘?ﬁ%?li:%piswgi - ATPase

i nhi bi tors agghdskive fddasrs pFoderinpie) anfacids sydies alanithumblyydrdwids npagaesdiuho secrete
acid. Side effects associated with H_ W-_ ATPase inhjbitqors include nausea,
di arrheld dbEvRidasodism Ricarhenate @Rd calgiuzy bigarbenate 6ambe B newralize ashes,

and transi e s ti.vit] i r

Sucrafl ate %Iémg# S0 U (e}%ﬁ?ég&st ?‘égltév% %@ﬁgﬁée&d@aﬁgﬁ,g{%e@ gg&%@% “hel i al
cells and weakinedsi eumatidsocadnailso iateplerd with thecabsarptiom gf athet dragbimsethebland ul cer
to pronote heal iqga. Sucrafl ate, however, can cause constipation, dry nouth,
and i nt er f eYEeag) cause ption of other drugs. Antibiotics are used when
Hel i cobacter pylori i rd 3 : 30t aear : .
antibiotic therapy i sﬁ%%ﬁggdei@g%s{"%i %ﬁbelﬁ gﬁ%ﬁ%’%rtnygft}lle’o%ﬁlgfﬁ d&?’s%t IEgﬂéi(l)nrﬁ.’)ounds
such aslii saretlso ssditaltieayilaes. &) cdnagohists peomdite siket healingrbytreduciigegdsirienut h

conpounds are. be] j.,eved to enhance, secretjon of nuco nd_HCO3,, .inhibit

pepsin act3dd ?‘Vi SFRYVECRZHES saeTelion &’(t,‘?det?xn]é‘ﬁtaﬁ’d%‘? g%tsotﬁﬁrd%m&gp}s_ts nffesti on

of bismuth can | ead
g.fm&}m%uoaémw e iog’;@é#@cﬁp&ﬁéé’ﬁéagt%n1a?%?%%de

to el evate asma concentrations-of Bi +3 and can Inferfere
absor pti on infpotenkein men,geentirchangey ((espediallninathe gldedy), beadachs diiziness,ost al |
i nhibit secretion of .acid.and stiarg%}a%e the secretion of nmucous and

bi car bonat "33k Fpaleia diprthearash, ap ‘ul cers,

20 H', K* - ATPase inhibitors such as omeprazole and lansoprazole are also

used to treat ulcers. H', K* - ATPase inhibitors inhibit the production of enzymes used
by the stomach to secrete acid. Side effects associated with H", K* - ATPase inhibitors
include nausea, diarrhea, abdominal colic, headache, dizziness, somnolence, skin rashes,
and transient elevations of plasma activities of aminotransferases.

25 Sucraflate is also used to treat ulcers. Sucraflate adheres to epithelial cells
and is believed to form a protective coating at the base of an ulcer to promote healing.
Sucraflate, however, can cause constipation, dry mouth, and interfere with the absorption
of other drugs.

Antibiotics are used when Helicobacter pylori is the underlying cause of

30 theulcer. 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 HCOs5', inhibit pepsin

activity, and act as an antibacterial against H. pylori. Ingestion of bismuth compounds,
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Crohn’s disease, which can include regional enteritis, granulomatous

ileitis, and ileocolitis, is a chronic inflammation of the intestinal wall. Crohn’s disease
occurs equally in both sexes and is more common in Jews of eastern-European ancestry.
Most cases of Crohn’s disease begin before age 30 and the majority start between the
25 ages of 14 and 24. The disease typically affects the full thickness of the intestinal wall.
Generally the disease affects the lowest portion of the small intestine (ileum) and the
large intestine, but can occur in any part of the digestive tract.
Early symptoms of Crohn’s disease are chronic diarrhea, crampy
abdominal pain, fever, loss of appetite, and weight loss. Complications associated with
30  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
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er capt opu rtlileni%tegteilx\l/es Surgery, however, does not cure the disease, and inflammation tends to
recur where the intestine is rejoined. In almost half of the cases a second operation is
needed. The Merck Manual of Medical Information 528-530 (R. Berkow ed., 1997).

25 Ulcerative colitis is a chronic disease in which the large intestine becomes
inflamed and ulcerated, leading to episodes of bloody diarrhea, abdominal cramps, and
fever. Ulcerative colitis usually begins between ages 15 and 30; however, a small group
of people have their first attack between ages 50 and 70. Unlike Crohn’s disease,
ulcerative colitis never affects the small intestine and does not affect the full thickness of

30 the intestine. The disease usually begins in the rectum and the sigmoid colon and
eventually spreads 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. Anticholinergic drugs and
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is a disor qgﬁ%igrm%ﬁédsfdmﬁftreﬁﬁfen? Nl dePere Fasel 0P hfge%ﬁlé @@lllt1§ ﬂh@%ﬁtflerﬁ gusi ng

abdom nal pai consti pation, and/or diarrhea. IBS affects ree-times nore
wonen t han hospitalized kbgiven nodticosteroids dstravenaussy. thpiq wdh sepsre teotalbleeding or

irritants can causeth astr jntestin t fo t abnormally.
bur i ma e SRS S dRs At initer aond Bhidsr B bris Gt pextins 200 afoneniss
becone str Oﬂaﬂ esrur%bi‘f thi‘éﬁﬁ)vEr tmtest'ir?e%éhtbb rx‘ﬁcésﬁb:&hﬁohae%éi érfc?@ﬁt‘g%rﬂanf ood
and feces throug he small I ntestine, often leading to drarfihe

resul t 10r onbepesfosmedifgancenty diegnosed, pmécanmousdcg;ens arcaletected, anduemmm@as ed

sensi tivi ty of n rece t e intest Ther.e ar maj or
Cypes of 1 EEaonihsras Sfoury Hhervih ke LB SP5RD A TRVl St RrpER RIS Ssf ger e
by eati ng GFBrtiedstatdids. F(Bdiﬂ#@tésteﬂ%{/él%@ﬂfe l&@@%ﬁtbﬁﬁ{e'aﬁa rédtimPehidigdy W th
pai n. Miucous often appears in the stool e pain can cone’in bouts of

cont i nuous cmmlcmtmn@hpal WloMeccrdewy{al aﬁMadtcyl Inﬂmwonémﬂlﬁﬂoﬂqhowme

person suff ast i cr & I on, BS c £X ence. bloati ng,
bas.  nausedHOdRDodhE e Gludhs HR Py BaaR o Ahrepeit
concentysat IHﬂ-dm'Eﬁlﬁn&ECQﬁﬁbﬂd/&g ,Oft iBRgsgual Iy 30 produces pai nl ess di arrhea
or constipation. The diarrhea can begin suddenly and with extrene urgency.

Often the di arrhea od@mﬁa‘gleshmrelayrtde@ma(‘?@&)lan ispader ©f matiligyef the entire

medi at el ni.n Treat.nent . of. 1BS t ca cation
of an 1 5o e R SR o RRal Bhin Sonvin ok dler PSS TRER R “av ol d
beans, cabhffe-tingRrhbre WomehWarh fiea! BSEBS stirfulARAR3EERDERY, [ hézd{dRéd, 023912

Al ovv-fat hi gh-fiber diet can also help sone |IDS pati ent s. guI ar phy5| cal
activity cam lrramgs)canecrapw@emastrmmgamai wacite sentragt ahnogwelly. Rutingan epjsode

ot r o1 s oS EtfidedonsRE BRI e el sfnge 150 iy gt
Ant i di ar r hessuliigigishe fpidrasitbfibanmdfeadsehdiagh tHeRetallnntéetine, often leading

to diarthea. Cramps result from the strong contractions of the large intestine and

increased sensitivity of pain receptors in the large intestine.
There are two major types of IBS. The first type, spastic-colon type, is
25 commonly triggered by eating, and usually produces periodic constipation and diarrhea
with pain. Mucous often appears in the stool. The pain can come in bouts of continuous
dull aching pain or cramps, usually in the lower abdomen. The person suffering from
spastic-colon type IBS can also experience bloating, gas, nausea, headache, fatigue,
depression, anxiety, and difficulty concentrating. The second type of IBS usually
30 produces painless diarrhea or constipation. The diarrhea can begin suddenly and with
extreme urgency. Often the diarrhea occurs soon after 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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5 help with diarrhea. The Merck Manual of Medical Information 525-526 (R
Ber kow ed., 1997). Certain pharmaceutical agents have been adm nistered for

treating diction, U S Patent No. 5,556,838 to Mayer ' oses the
use of norﬁ‘gﬁq(’g}o{’%ﬁbk bl ocki ng agents co-adm nistered w ?hT@ﬁN&%%%h ve
substance to prevent the .10 devel opnent of tol erance or withdrawal

synpt ons. A ow-Baf lﬁ?h—fﬂd@r diet Cafraléiblitlp soimfo S patiends. .Reghulat phg«ical activity can
co-adm ni stration of an addictive substance with an antagonjst to partially

bl ock the peheivksepdhe gastromtestinal thct ynstioRing PIIPFEY s (I5UgSHER S U, S, Pat ent
No. 5, 075, : . Fscl ' pi ate

agoni st/ anﬁjgé%ar%h%%y?gg "[? %@g‘{hgg%%bﬁ%gfg%&g %ﬁg%gﬁgggﬁ%tﬁ %g?dé‘tfj@mgat ent No.
5, 232, 934 teffetiivefor theatingoBSs Ambidiarisdal dduigayrsuch asldipRenplaglacexandylopetamiief o tr eat
addiction. U S. Patents No. 5,039,680 and 5,198,459 tqo__Inperato_at al.

di scl os€ udielywith drdean i he Merck¥ame! o Mefiweb{nfmweé%éggi@twmwa 3
Patent No. { 6,837 to Nestler et. al. discloses infusing BDNF or NT-4
growt h factofs” to inhibit or reverse neurol ogi cal adaptive changes that
correlate with behaviCsgilin pliemgesiticalragents havl sdepddimidsteied\fat tredting. Pat ent .

No. 5,762,925 t.o Sagan. discl oses inplanting 20 encapsul at ed  adr enal
medul | ary cddictonn : -é’ﬁt%Nﬁaﬁv'séaéggE"rMPY‘ﬁéf Ggééscglﬁg%'gﬁ]uﬁ%oﬁﬁ#%‘il‘t’ t he

devel opmenty\ip 2B i ARG : Ep&f : r et al.
di scloses r acéfnmc()% f—a%gl?gféﬁ-%éﬁ%ﬁt%{regp 1eny %Hdé a%gg?%%éf%f ér_e&&gl exane for
use i n 10he develupmentaf tolerancedr withdriwal syndpteinavdlS. Pytedt Noe5,5B5032 torRpskr om

addiction to drugs and for, the treatnmenpt of chem cal dependencies. 2
W't hout t r ABhEiCloses G trgtion g@%@“&ﬁ@@B@%%ewthaﬁnrwwn&ktw@yst at e

b oh : . ; . |
In whic pa&lé&%ﬁgﬁr&hgb&%ﬁ@ﬁgﬁc& mroofgll?t{ éd?ﬂctfv%ul}%%llégg 'Ué%f}?a}éaa??‘*gﬁ 5,&)‘7?,%1”“ y

results from co tro Ity, inc neunoni a or
pul nonary eaoiMdndsison efuludisclosssminniise of aemixédopitteaagbnisdimagunisdto et kocuen' s

di sease incl yde, carpj. dopal/ | evodopa, per.golide. bronpcriptine,, selegiline,
amant adi ne,angﬁﬂl%acﬁ‘qt%x}ﬁge?ﬁtﬁ}}llq%?ﬁg%%? p&@’ns %Dﬁéioé&@%pﬁgﬁtl ver, a
need 195 dRnlRflHaidelt difadiBAl TES!p A RELS 059BE ol 5 89685001 Navi no
an inprove erapeutic profile. rrently, benzodiazepi nes are the nost
comonl y udeberntd ér-dndisctdse usagendesotbnin agageniat tozredt crexied nddiction. d@1S.

Benzodi azep| nes,_h carry the rjsk of, [o Ing i I rment, of
Cogni ti on PR pegoRst & Fﬁ%&?ﬁ-&hé}se a?stméﬁ%% ﬁrﬁgs?o o908/ 009987
PCT/ U82004/t$%§1%;ig0r fRvElsE éﬁuplésgicﬁi‘ad‘aﬁﬁvefaﬁﬂ &s thit GRRIAS WA zbeﬂa?ifrsl éﬁfih%énq

v al so be or treating

falls with fractures. Sedatives are onmonly prescri
anxi ety. Theamaddicted mmtiyidaaic U.8sPdiert pNo.d7)862,225¢t0 Sagaodiscleskstimpiandag noder at e

anxi et The azapirones, howeyer, are |less useful for treating severe
anxi et éoac fﬂﬁ?ﬁ}aﬁﬁtﬁﬁl E\%ﬁrﬁl B’ﬁaﬁxﬂﬁf‘?@c‘ﬂ an ammas.les central nervous system to nhibit
the development of opioid intolerance. U.S. Patent No. 6,204,284 to Beer et al. discloses

racemic (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane for use in the prevention
or relief of a withdrawal syndrome resulting from addiction to drugs and for the
treatment of chemical dependencies.

25 Without treatment, Parkinson’s disease progresses to a rigid akinetic state
in which patients are incapable of caring for themselves. Death frequently results from
complications of immobility, including aspiration pneumonia or pulmonary embolism.
Drugs commonly used for the treatment of Parkinson’s disease include
carbidopa/levodopa, pergolide, bromocriptine, selegiline, amantadine, and

30 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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5 Exanples of drugs for treating a seizure and epil epsy include

car bamazepi ne, ethosuxi m de, gabapentin, |anotrigi ne, phenobarbital,
phenyt oi n,woBhdsHosRRE: Val proic acid, trinethadione, ben.},%gﬂh%é&q}o 552
y-vinyl GA 2\ acetazol am de, and fel bamate. Anti-seizure drugs, however,

can have side effects such as drowsiness; hyperactivity; hallucinations;
i nabi | ity teiderlynwhirhrcaneesultdn confusiandlelaiups rangd hidlsavithfractotes. Spdatives erexi city,

h taxi a., dj pl opi d vertigo:. gingjyal.h | asi a;
gastr o nt et aredy arsarinalids fBy e mRien! chhe Faniroftacticl s pubbiand 45,7
and anor exiggo W@edesfredt ndifet A6 hidxisty C Thd 8z4piiohN, hoWBva| ardMsk dkafiEfok fredtfiighOne,

hypergl ycem a, glycosuria, osteonalacia; and hypersensitivity such as
scar | at i ni fsgvere angisty aceompanied with panigaHackst evens- Johnson syndrome, systenic

| upus eryt hemat osus, and 15 at i ecrosis; and hepat ol.ogi gal reactions

such as 5r ed-cell apl a@’fag,lp]lﬁsg&ea‘ﬁwsotg’ﬁ%% 2 Se{zlweo?ﬂﬁloec? B%'elﬁglgf&e apl astic

anem a, ancaffgizepthé ShdduRingae, abdgeatid/Ha@btridaiy, pher@barbidal] bﬁ@g{tdiﬁ,f ormation
|

345-350 (R Berkow ed., 1997). ot ons of strokes vary dependi ng on what
part of theprbpigpre,ivalpsgit aeideime: henzpdisrepdees) v¥inydbSAdbhor nal sensati ons

i | ide of fhe body,. 20 k i 5. of
armor 1 o AsrtagnatiqeCRRa Pt AOT 2k amesy nIGAEE GR £8le B R Sigh 4oubi
vision, di zgidi@ssiness! Mpeidtifiv@dallucifitions CiahBility t6 cohiédnldates céitral Bl appropri ate

word or saying it, inability to recognize parts of the body, unusual
nmoveneris, pesipherak nerppuscyetemdoricityl such aprystagous, aiatiafdiplopisgandiyettigeii nt i ng.

The synptons_cap.bhe rmanent . a e associated wth coma or stupor.
Exanp] ot ornitg PP Bt et el AR iR R0 B SiieP. s gl eBladtih "o
heparin, drpags ahahorbxiapéndebrifd EfdetsSeh agmhiHifi@PLtitidafeti Glormions,sue

pl asm nogen activator, and drugs that reduce swelling such as mannitol or

cor t i cost ertyperglycemda, \ghycoruriz esigpmalecigeaidduipersamsiti vitit Jush agscarlatigifgrm  Ber kow

o ent STl BOSUOBERRAR AR SR HRbFagRARL LS, 20

VA or wist h heph@s Reeedsis; an@Bematdlogitalireadtidhs stcitasaie-cell aplasih Sdeanulisuyeos ), |
tricyclics, and antidepressants. Selective antagonists of the netabotropic

gl ut amat e rtBrosphosytopenia, aptgstiRangmigagns 1egatoblasbigianemiae ddeMerak Masuplofact i vi ty

inin vivo ghi.nal prgq . 0 7 PCT/ US2004/ 023912 Wl ker et
at, Neuroph@?%@c{fzggysﬁ%:’%&3%%6%%&%%2%% rul et at, Neuroscience
Letters, 292(2):115- 1Sk¥npit30e 0f trokse vagtdepending agahatsiast ¢ffthé beirislatietted.
receptor have al so been shown to exert anxiolytic and anti-depressant

activity i mYptomginchiielass arshaorenal gensations in oy g gr leg or one side of the body,
20  weakness or paralysis of an arm or leg or one side of the body, partial loss of vison or

hearing, double vision, dizziness, slurred speech, difficulty in thinking of the appropriate
word or saying it, inability to recognize parts of the body, unusual movements, loss of
bladder control, imbalance, and falling, and fainting. The symptoms can be permanent
and can be associated with coma or stupor. Examples of drugs for treating strokes

25  include anticoagulants such as heparin, drugs that break up clots such as streptokinase or
tissue plasminogen activator, and drugs that reduce swelling such as mannitol or
corticosteroids. The Merck Manual of Medical Information 352-355 (R. Berkow ed.,
1997).

Pruritus is an unpleasant sensation that prompts scratching.

30 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

(“mGIluR5”) have been shown to exert analgesic activity in in vivo animal models (K.
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5 at, Br. J. Pharmacol. 132(7):1423-1430 (2001) and P.J.M WII| et at,
Trends i n Pharnmacol ogi cal Sciences 22(7):331-37 (2001)). Selective

ant agoni st UR5 receptor have al so been shown t
anti - Par kiﬁgghoi@%ﬁﬁy invivo (K J. Ossowska et at, NeurTop g‘%‘?\"é%%?ogy

41(4):413-20 (2001) and P.J.M WII et at, Trends in Pharnmacol ogi cal
Sci ences 10Walker ¥t @3 Neroplaoagojogy3): O 2009) and Agblogail ¢f ak, Néugoseldnais

receptor haye, al X exert anti-dependence activity in vivo (C.
Chi amul er a éﬁeﬁm‘ﬁ%ﬁgm&‘ence 4(9):873-74 (2001)). International
publication no. WO 01%&éedtike anth@shikis R thedmGliFRSrebéptorliuvi@lserbesy Sildv ompounds
that are sodi unf proton exchange inhibitors. |International publication no.

WO 99/ 37304ex¢gsakiohyis andiaoti-depressand aesiyitylie irevive gaimal mwdpls (FdEatarseynska elor

 nternat ondh B et 128 R kit 3 MR g i 21

pi peri di ne- pRipRACHNoRRaLSHRRENIX(7):B31-37 (FOR)). 20 famesyl -protein transferase
(Ftase). International publication no. WD 98/ 31669 describes a class of
aromatic am nes der i Yelectivegntagguisis of thei melhRiseecentordiaveg gispdept shovario dr ugs.

I nternational _publd cation + VO 97/.281 ri cl of | peridi nes
derived f ro%%—#&%@?ﬂ%ﬁqcﬁgw f’%ﬂ”y‘l’ f%ﬁyﬁ)gﬁqﬁs%f g?%f%e?ﬁrgp -ar f/lfo-lﬁ‘?)geri dine 25
that are usef(y).4 85262001 Pihd B.S MW @22 GRS irEPhdriicRbidgidapSeibndesbl i cat i on
no. WO 97/ 38665 descri bes a class of piperidine containing conpounds that

are useflul ZX7YIH-BT €2908))of farnesyl-protein transferase. U.S. Patent No.

i miating the rel edsdeaeRbebiii g Fiedaguis Ml HFRRLBER MRt ome

30 of seni | &efo@tlidepaitledesadtivity if Wb eC! Clhinmalérdyr dls Nafiae MburtRhtal
acetyl chol i ne groductlon or release. U S. Patent No. 5,891, 889 describes a
cl ass of suHO:PT¥e209%1Yeri di ne conpounds that are useful as inhibitors of

farnesyl-protein tra - Lk ' . cggene protein
Ras. -9 WO 2005100993@“‘%@?‘%@5@8’%&%‘&%Q@ﬂgﬁgﬁg?sﬁg‘?éﬁ%%é’?, a clear
need i N3 heheddrbeyclic coppotidighatusesadiuh/Protdn eadhange i@hibogvent i ng pain, U, an

ulcer, I1BD, IBS, an addictive disorder, Parkinson's disease, parkinsonism
anxi ety, epilepsy, stiniesationakpybligation no. WQ99{37804 deseribposubstitytedehosi s, a

cogni t 1 ve dbagr fitferodyclfFSBpoulal bkl fof iy GlhoPi@! N f uncti on,

Hunt i ngt on'
U.S. Patent No. 6,248,756 to Anthony et al. and international publication

no. WO 97/38665 describe a class of piperidine-containing compounds that inhibit
20 farnesyl-protein transferase (Ftase).
International publication no. WO 98/31669 describes a class of aromatic
amines derived from cyclic amines useful as antidepressant drugs.
International publication no. WO 97/28140 describes a class of
piperidines derived from 1-(piperazin-1-yl)aryl(oxy/amino)carbonyl-4-aryl-piperidine
25  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
30 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.
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5 chorea, ALS, denentia, retinopathy, a muscle spasm a mgraine, vomting,
dyskinesia, or depression. Ctation of any reference in Section 2 of this
appl i cati ogyg spo8@deod? Pe construed as an admi ssion that ﬁﬂﬁ ceis
prior art to the present application. 3. SUMARY OF THE /Ef\ﬁoﬁjé@ﬁ The
present invention enconpasses conpounds of fornula (1): Arl R4 (R3)m N NH
Ar2 (1) and phar maceheregempingchawsnvan aclens need infbke érbfor nemesrags Nefullgr (R2)n

(5202 (2Pl b,y B By el gy

or NNORIQ diskise)BarRHEoni Qﬁ%&‘fetﬁ%ﬂ e300 QAdkR23 8iZure Rl prufitic tonditién, 0, - CHB
- NO2 CN, -OH, -0OCH3, -NH2 lo)3, -CH(halo)?2, or -CHZ(han) each R2
is i ndependé’ﬁYqhQSIS (aagognﬁme(ghsor ale}OTY\@eﬁClt@FeStTW brain fgnct O(ﬂd'l‘lgﬁl%st% Ryl ,

-(C2-G o§a| % ?@?A

-(Cs-Cl4)b léﬁ{)} lcl)’a y%%m%“@ hry(‘:yc ﬁCIF ﬁ%xé 'u:f% cyc Sekr111§/ sia,
-(Cs-Cl 4) bi @ydd:pradskmnyl (Cs C14) tricycloal kenyl, -(3- to
7-menber ed) het erocycl e, or - to 10- nenbered)blcycloheterocycle each of

which is unsubstit ut e&i@tos 95%1131 refprense inSestionZeoidhisppplcationds arfga beor 10 (c¢)
-phenyl, - NABRNEY as i SAHSGOY tha? Such(rRferdrRe }soprf@'rm‘%% ﬁ%ﬁe‘?ﬁ Qﬁﬂl%latlorf ach

3. SUMMARY OF THE INVENTION

10 The present invention encompasses compounds of formula (I):
AI’1 R4
/T'—(Rs)m
N
Lo
Arp
D
and pharmaceutically acceptable salts thereof, where
! Ar; is
(R2)n (R2)p (Ra2)p (Ro)p

4 N N e
“1\\ I\ 3 1\\',3 ;

2
\
Z
N\
z
2
\
9
=
\
g p=

15 Arn is

A N

N N7
U,
/\<R14)q \a(\Rm)q
Rs Rs , Rg

Xis O, S, N-CN, N-OH, or N-ORg;

—Z
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of which is unsubstituted or substituted with one or nore R6 groups; each R3
I's i ndependently: (a) -halo, -CN, -OH -NOX2, or -NH2; (b) -(Cl-C O alkYl,
-(C-Ad0a ClOal kynyl, -(C3 15 C O cycl oal kyI
_(Cs- Cl4) b.k‘}égﬂﬂ%’“‘fs’ﬁép _(Cs-Cl4)tricycl oal kyl | (C5 a o) ST ESARUIIP12
-(Cs-C 14) bicycl oal kenyl, -(Cs-C 14)tricycl oal ke (3- to
7- menber ed) het er ocycl By iso#, -h71g,-Clb, NQneGHeM)-ﬁ(&HSI-HHeI@ﬂl@@:{;I e, each of
which is un(g[ﬁ uted%@ §’P§StltUted with one or nore R5 groups; or (c)
- phenyl, -na Mﬂ ?ﬁl or -(5- to 10-nenbered)heteroaryl, each 20
of V\/mch S unsubstltgécgtk guﬂéPéﬁde%jed with one or nore R6 groups; R4 is

2

-OH, -OCF3, -halo, -(Cl-C6 OH, -CH2Cl, -CH2Br, -CH2I, - CH2F,
“CH(hal 0) 2, -CF3, - OR(2)-halgROH, -CNONQ:, ocd#R10, - (O R 0, -C(OH,

 ndependont [y - %NHRO& <¢”§%%'5>é1 i5rEDMER s G ?ﬁ@wnyés CRalo, "N, NG,

-N(R7) 2, - Clip)éy€loalltyR Wycloeﬂ@W (Cg- loaﬂ(ézp(-@sfﬁ‘m loalkéﬁiﬂo) ORY7i
nxg ky enyl,

each R6 is |nde endentl e—ﬁ%n (h ) al kynyl ,
- (C3- Cs) cycHbat gbblcydp ) €¢ étrloynlgaa]kenxjh-@ryuo 7-membered) eterocycle or

5- menb d I - hal o,
PR e A o LR e St
-SR7, - S( O Rith 0Rk or 2od RR%oupgagh R7 is independently -H, -(Cl-C6)alkyl,
-(C2- CG) al kenyl, -(C2- Cg)al ynyI -(C3-Cs) cycl oalll;%/ -(C5-C8) cycl oal kenyl

-phenyl 10-(3-"to 5- nfaxbpireaql, h@QPbﬂb’(l:,y(,(I?e)aIﬂ@Gh@rég -megylgeresDlastcroars}, each

CH2( hal 005 99 023912 d RO h
. nd(epZnS)em pwnid mﬁ%@ws?&w HEEE 885 Bare R 0SS o) o) o)
-(C3-Cs)cycl oal kyl, - R} adepadlekgytyl , -phenyl, -(3- to 5

menber ed) heterocycle CHZC(han C(halo 3, -CH(hal o)2, -CH2(halo), -CN,
“OH, -halo, -N3, -NO@®-h 2)H>J N)tm _COR7, -C(OORS, -OC(O) R,

Som s S Sy BB e
5- menber$d) Cﬁb@cﬁﬁﬂw’l -€BF U, Hhicydodlkyl] ICs-L9,)tHegtloakk! Iw@cb,@ycysmbmm;nut ed with

one or nore R6quou s; each R14 js i1ndependently -(Cl-C6)a ¥
- (C2- C6) al kekyiCrobicygloadkpryliy Ry Ciatricycloalkenyl, -(3- to 7-membered)h eterocycle, or

-(7- to 10-membered)bicycloheterocycle, each of which is unsubstituted or substituted

with one or more Rs groups; or
(c) -phenyl, -naphthyl, -(C;4)aryl or -(5- to 10-membered)heteroaryl, each
20  of which is unsubstituted or substituted with one or more R¢ groups;
R4 is -OH, -OCF;, -halo, -(C;-Cg)alkyl, -CH,0H, -CH,Cl, -CH;Br, -CH,],
-CH,F, -CH(halo), -CF3, -OR g, -SR;3, -COOH, -COOR 9, -C(O)Rj0, -C(O)H,
-OC(O)R 19, -OC(O)NHR o, -NHC(O)R 3, -CON(R3)2,-SO2R 19, or NO3;
each Rs is independently -CN, -OH, -(C;-Ce)alkyl, -(C,-Ce)alkenyl,
25  -halo, -Nj, -NOg, -N(R7)2, -CH=NR, -NR;0H, -OR7, -COR7, -C(0O)OR7, -OC(O)R7, or
-OC(O)OR;
each R is independently -(C;-Ce)alkyl, -(C,-C¢)alkenyl, -(C,-Cg)alkynyl,
-(Cs-Cg)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle,
-C(halo)s, -CH(halo);, -CHz(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NR7, -NR;0H,
30 -ORjy,-CORj7, -C(O)OR7, -OC(O)R7, -OC(O)OR5, -SR7, -S(O)R7, or -S(O).R7;
each Ry is independently -H, -(C;-Cg)alkyl, -(C;-Cg)alkenyl, -(Cs-
Ces)alkynyl, -(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, -CH(halo),, or CHy(halo);
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-(C3-Cg) cycl oal kyl, -(C5-Cs)cycl oal kenyl, -phenyl, -(3- to
5- nenber ed) het erocycle, -CH2C(halo)3, -C(halo)3, -CH(halo)2, -CH2(halo),

“ON, -OH, INC2, -CHENR7, - NR7OH, - OR7,
-0 O RY, W@@“&&% SR7, -S(OR7, or -S(O 2R7; 15 eachY"r%r/‘gs(%s“%Q’g’”

i ndependently -F, -d, Br or -1; nis an integer ranging fromO to 3; p
is an integer rangi nthmdrR@atemaahimiepmdalefHe@r-Cs)aﬂql RfCACoalkénylo 4; and

(Royn R4 W%@%m e G T SR AR BaY T Y3t bl e sal € &
t her eof , %e‘t&oc\,yclé, F@%%kﬁﬁﬁ&alo)&fCH%dgp -2P0&AN 28T - OH(}B

PCT/ U82004/ 023912 Xis i's -hal o,
-NC2, -CN, -lal), -NOCN®,, -@HQNRﬁ(-hBh@}BrORﬁI-F%mﬂO)OBn, oa@onm-@pgomvh R2

nde nd a OH, or -NH2; (b Cl-ClOalkYl,
! ?clz a %yS(O)]?-@% )C‘?@g#"kyny _(C3- do) f:yé ogl kyl , )

-(C8-C14) b| cycl oal kyl Ry4 {sC?E @Ak 1| cycl oal kyl, -(C5-0C o)cycl oal kenyl,
- (CB- C14) bi cycl oal kenyl 68 tr| cycl oal kenyl -(3-to
7- menber ed) het er ocycl eachdR lsmdepetndermb' menber ed) bi cycl ohet erocycl e, each of

which is unsubstltute? le[ étlgt(1 10 with one or nore R5 groups; or (c)
- phenyl , -naphthyl aéI) )ajk( Tt o 10- nmenber ed) heteroaryl, each of

mhggehzeﬁ?f;bst i t ut egh)apheényP st i(3-LoSImeinbire@)Rtepbariidath B wlicAuPs; each R3 is
10  unsubstituted or substituted with one or more R¢ groups;
each Ry4 is independently -(C;-Ce)alkyl, -(C,-Ce)alkenyl, -(Cy-Cs)alkynyl,
-(C5-Cs)cycloalkyl, -(Cs-Csg)cycloalkenyl, -phenyl, -(3- to 5S-membered)heterocycle,
-CH,C(halo);,-C(halo)s, -CH(halo),, -CH,(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NR,
-NR;0OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R7, or -S(O):R7;
15 : each halo is independently -F, -Cl, -Br, or -I; '
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
misQOorl.

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

(Ra)i PI Rq

R4 —(Ra)m
N)
x)\l?lH

Arj

3m

and pharmaceutically acceptable salts thereof, where

Ar3is
I \
(11)r or _ (“9)3 .
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(a) -halo, -CN, -OH, -N®, or -NH2; 15 (b) -(C-CdOalkYl, -(C2-do)al kenyl,
-(C2-d o) al kynYl, (C3 C o) cycl oal kyl , -(C8-C14) bi cycl oal kyl ,
- (CB-Cl4) ty -(C5-C lo)cycl oal kenyl, -(C8-C ]P@I% enyl ,
-(C8-C1a)tri cy&i@g% enyl (3- to 7-menbered) het erocycle, or 5%(?49%%12

10- nenbered)blcycloheterocyc each_of which is unsubstituted or

substituted with oneXds On®s B-6Y, Nr@Hper NdPR@0 (c) -phenyl, -naphthyl,

-(Cl4)aryl or -(5- to e r [

uElsub?sti%/ut ed OI(‘ subst ? iﬁglg)beéltq )Nét (E)frf\f‘rréé?lé @gﬁh’r'our}s%j&?’sﬁwokw&
-hal 0, - ( CloC®)Rild); - CH20H, CHZCI -CH2Br, -CH2l, -CH2F, -CH(halo)2,
-CF3, -OR10, -SR13, -COOH, -COOR1lo, -C(OR o, -C(OH -0C(O Rlo,

-OC(O NHRI O, - NHC( O R?c@h RZGEN(QQEQ)&EH Y'S02Rj O, or NO2; 25 each R5 is

[ ndependgznt ly -CN, O% 418:09_}_1 (5@) yl, -(C2-C6)al kenyl, -halo, -N3, -NO,
-N(R7)2,” - CHENR7, - NR I—P " -C(OOR7, -OC(OR7, or -0C(O) OR7;

e?gg g)ls :ndlerk)endenw)y(cleaoaeazlemﬂfycm)alkwc@c@cmynyll {C2- C6) al klyn)yl2
CyCl Oa Cl 0a en en al O al O
- CH2( hal o)y Cigeyc Y%Rcyl &+ Cx&@%}(ﬁloalhé (5@4)310@112%71 Céqq yc éh?nyq

| ﬁf:lg)pgﬁgent f@@h‘%ﬁ’ %RE% aiql?‘;fr,c 1%018%& Q%)EU 53 o T%@%?&g%%}cyé? oal kyl ,

- (C5- Cs) cy ch@aiodrmbmbereliftigpiclohetedocytle, éachwmmheld)mmbsnm@reubstﬁtw 0) 3,
- CH( hal 9) 2, or CH2(hal o -13 WD 2005/ 009987 PCT/ US2004/ 023912 each R9 is
- (G - Ceral kW Ong ep Moy 5&’«'9#%91" Or. (C2- cg) al kynyl, -(C3 C8)cycl oal kyl,

- (C5-Cs) cycl oal kenyl , > C

- oeC(hal 0) 3, - O hal o) ,Whaﬁﬁo@?}’ Et‘dn?&"?ﬂ(gg?o > g‘) %h fé?'%ﬁf{éab%?%?’yl-’ﬁﬁ‘fh - NOR,
-CH=NR7, - biRwhich is- @lsdbstit@ieRoér sulﬁ(lﬁ)ﬁl,th o616, Re g20iiis) OR7, - SR7, -S(O R7,
or -S(O2R7; 5 Rois -(CI d)all% each RI | is independently -CN, -CH,
-(G -06)al kyl, -(C2- Cﬁ") mq epen a‘ihb -N3, -N®2, -N(R7)2, -CH=NR7, -NR7CH,
-OR7, -CORY, -C(O)CR? )= AR each R13 is |ndependently
10 (a) -H or -(CI-C4)gaI kyl; 8 ﬁen | oF - (3- to 5-nenbered)heteroaryl,
each oflshich is uns(]i)s(@ltﬂtoMkydr (@ﬁﬁai)alkm}é,d(@g Chy)adkynybr-(@Gere R6 groups;

each halo | aloSCycFopaﬁ:r;l © égl-&m-)b':iéyc-lc%lkyl,- —%&é—C?I)u'i-clyc;:loalkyl, -(Cs-Cjo)cycloalkenyl,
-(Cs-Cig)bicycloalkenyl, -(Cg-Cjg)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

20 (c) -phenyl, -naphthyl, -(Cy4)aryl or -(5- to 10-membered)heteroaryl, each
of which is unsubstituted or substituted with one or more R groups;

R4 is -OH, -OCF;, -halo, -(C;-Cg)alkyl, -CH,0H, -CH,Cl, -CH;Br, -CHa],
-CH,F, -CH(halo),, -CF3, -OR g, -SR13, -COOH, -COOR g, -C(O)R1q, -C(O)H,
-OC(O)R g, -OC(O)NHR ¢, -NHC(O)R 3, -CON(R3)2, -SO2R 19, or NO3;

25 each R; is independently -CN, -OH, -(C;-Cs)alkyl, -(C,-Cs)alkenyl,
-halo, -N3, -NO, -N(R7)2, -CH=NR7, -NR70H, -OR7, -COR7, -C(O)OR7, -OC(O)R7, or
-OC(O)OR7;

each R is independently -(C;-Ce)alkyl, -(C,-Cg)alkenyl, -(C,-Cg)alkynyl,
-(C5-Cs)cycloalkyl, -(Cs-Csg)cycloalkenyl, -phenyl, -C(halo);, -CH(halo);, -CH,(halo),

30 -CN, -OH, -halo, -N3, -NO,, -CH=NR7, -NR70H, -OR7, -COR7, -C(O)OR7, -OC(O)R,

-OC(O)ORy, -SR7, -S(O)R7, or -S(O);R7;

each R7 is independently -H, -(C;-Cg)alkyl, -(C,-Cg)alkenyl, ~(C,-
Ce)alkynyl, -(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-
membered)heterocycle, -C(halo)s, ~CH(halo),, or CH,(halo);

-13-



nis an integer ranging fromO to 3; 15 r is an integer ranging fromO to 6;
s is an integer ranging fromO to 5; and msOorl. The invention further

enconpassey¢aspasegs of formula (111): Al R4 (R3)m N &I M 20
and pharmaceutically accept abI e sal ts ther eof where Art%wﬁft@h?ﬁ% ? (R2)p

\N NN RiNRI ~NR I =N 4 WD 2005/ 009987
PCT/ US2004/ 023912  Ar &aﬁ:%Rm ((ierq)P@% (CZ'Qﬂr)auSCIWLI $CpColalkyryl, G- N- OH, or

N-OR1o; R1 i | 0) 3, 5

- CH( hal o) 2, ('s y%&%ﬁa{bos)cg |1 -pl ngé gja%n%giﬁbe(ew 9&89 )

NO2, or - NH2CI-K;¢DOha}c()§JC(lelm)ﬁI—(KH{halo)£ CZHgiba)od) KN yOH, -Km-mapmzkmm&,( C3-

C o) cycl oal k (Cs- Cl@%)bl cycl oal ky Cld)tricycloal kyl, -(Ch-C

oy by it ol keNROH: 10k ng@p@w 99(?%@0@@7@% e TS s

-(3- to ¢-nenbered)hete c_\/(? ga to 10- nenbered) bi cycl ohet erocycl e,
ut e

each of which is unsubé?lt §ubst|tut ed with one or nore R5 groups;
or (c) -phenyl, -naphtebqﬁRu16(ﬁﬂépardyshtly)FCN(-S}Ht{(C;L@G)ﬂ{m,e{@ﬂ):b)aﬂ&nﬂaryI

RN R ST S S S
-OC(O)OR7;
each Ry is independently:
10 (a) -H or -(Cy-Cy)alkyl; or
(b) -phenyl or -(3- to S-membered)heteroaryl, each of which is
unsubstituted or substituted with one or more Rg groups;
each halo is independently -F, -Cl, -Br, or -I;
n is an integer ranging from O to 3;
15 r is an integer ranging from 0 to 6;
s is an integer ranging from 0 to 5; and
misOorl.

The invention further encompasses compounds of formula (III):

Ary. Ba
‘ é‘(ﬁa)m
X
X IFIH
Arg
(In
20  and pharmaceutically acceptable salts thereof, where
Ar is
(Rz)p (Rz)p (Hz)p
~N ~N ~ZN N
R1/'I R; Ry Ry
H ? y or ?
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(b) -(d-do)alkYl, -(C2-do)al kenyl, -(C2-do)al kynyl, -(Cr -(Cs-C

14) bi cycl oal kyI (Cs C 14)tricycloal kyl, -(C5-C o0)cycl oal kenyl, -(Cs-C
14) bi cycl g7 (Cs-C 14)tr| cycl oal kenyl -(3-to
7- menber e er ocycl e, or -(7- to 10- rrerrber ed) bi cycFSE’S%"Pé{%%?”V each

of which is unsubstltut ed or substltut ed with one or nore R5 groups; or (c)
-phenyl, -naphthyl, -A®ist)aryl or -(5- to 10-nenbered)heteroaryl, each of
which is unsubstituted or substituted with one or nore R6 groups; R4 is -COH,
-OCF3, -halo, -(d-Co)alkyl, 2Br, -CH2l, 25 -CH2F,
-CH(hal 0) 2, -CF3, -CRlo, -SR1 -C(ORo, -C(OH,

-OC(O R o, -0OC(O NHR1o, - NHC( -SO02RI O, or NO2; each R5 is

i ndependently -CN, -OH - (d| ceyalfah, - ( Reknyl, -halo, -N3, -NO2,
-N(R7) 2, -CH=NR7, -NR7CH, - 7 - CORD, » 0o -OC(OR7, or -0OC(OOR7; 30
each R6 is i ndependent ly & Co6) al kyl, -(C2-C6)al kenyl, -(C2-C6)al kynyl,
-(C3-Cs)cycl oal kyl, -X )My@NoHI-(RanﬂN-Olbﬂoenyl - C( hal 0) 3, -CH(hal o) 2,

- CH2( hal o), 15 WO 2005/ 9 / 0 hal -
NO2( aCI?I):NR7 NR?O&P C%T%afgcé% H@%O%#??aﬁg@?&%“ 8@%@7&? - SR7,
-S(O R75 or. Ci-ﬁ@)% Cg-mﬁ? i s independently -H, -(d-C6)alkyl,

-(C2-C6) al kenyl , - ynyI -(C3-Cs)cycl oal kyl, -(C5-C8) cycl oal kenyl ,
-phenyl, -(3- to 5 5 qadnﬂelsemﬁmnm]@ycl e, -C(hal0)3, -CH(halo)2, or

CHZhan;eachR9| al kyl C2- CB) al kenyl
(c(z cs)zau oyl - (& E’éf e 0 C@%S)czcloal(kenyl) Cphenyl . (3 to
5- menber ed) heterocycl(g) @_@I@g@m@mmﬁﬁ@ﬂ 10)@2 clgﬁkgg&_{p)@h CHZ(haI 0),

-CN, -OH, -halo, - . -NR70 0 ORY7,
-OC(O) RY, C@@emlmkyl -(ERT1)bRYCIpRKYL, oﬁCs-@a(mlesmoalk}iG(Q 61m)syc1<(a@tenyl4) al kyl ;

each |s(%%¥§ndeﬂi§m%8@%yé%% J&%A @%{%ﬂ&e en‘)tf)?ﬁ‘i - hal o,

OC( O) OR7; -eRed 18hwentferéd)BRpEOBG B YCle, eaéh dfhichlininsubdtitnted babdbylitutedr ( b)

-phenyl or -(3- to 5-nmenbered)heteroaryl, each of which is wunsubstituted or
subst i t ut edvitli en¢ et RsE6EUPSREX gr oups: each hal o i s i-ndependently -F, -d,

-Br, or -1; pis an (cj“-tpﬁ&%ﬁ, -nﬁ‘{;}%ﬁ?-(bi:}{?yport-?s-% 10-membered)heteroaryl, each

of which is unsubstituted or substituted with one or more R¢ groups;

15 each Rj is independently:
(a) -halo, -CN, -OH, -NO,, or -NH>;
(b) -(C1-Cyp)alkyl, -(C2-Cip)alkenyl, -(C2-Cjp)alkynyl, -(Cs-
Cio)cycloalkyl, -(Cs-Cja)bicycloalkyl, -(Cs-Cigtricycloalkyl, -(Cs-Cjp)cycloalkenyl,
-(Cs-Cua)bicycloalkenyl, -(Cs-Cig)tricycloalkenyl, -(3- to 7-membered)heterocycle, or
20  -(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;
R4 is -OH, -OCFs3, -halo, -(C;-Cg)alkyl, -CH;0H, -CH,Cl, -CH;Br, -CH3],
25 -CHF, -CH(halo),, -CF3, -OR g, -SR 3, -COOH, -COOR 4, -C(O)R 10, -C(O)H,
~OC(O)R 10, -OC(O)NHR 10, -NHC(O)R 13, -CON(R13)2, -SO2R 14, or NO»;
each Rs is independently -CN, -OH, -(C;-Cg)alkyl, -(C2-Cg)alkenyl,
-halo, -N3, -NO», -N(R7)2, -CH=NRj7, -NR;OH, -OR7, -COR7, -C(O)OR7, -OC(O)R7, or
-OC(O)OR7;
30 each Ry is independently -(C;-Cs)alkyl, -(C,-Cg)alkenyl, -(C,-Cg)alkynyl,
-(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -C(halo)s, -CH(halo),, -CHx(halo),
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20 r is an integer ranging fromO0-6; s is an integer ranging fromO-5; and
m sQor1l. A conpound of formula (1), (I1) or (Ill) or a pharmaceutically

accept abl reof (a "Piperidine Conpound”), is u eatl ng
or pr event%Y ng %a?Jr%p.PUI an 25 ulcer, IBD, IBS, an addi c gg&fo?@:’%ﬂ

Par ki nson' s di sease, parkinsonism anxiety, epilepsy, st roke, a sei zur e, a
pruritic coGtf t@Hn-habByNhoNQa -GH=aNBni-NRvEH I @Ry, dEOR7a-C(0pOBy,y OFEOIR, t |,

restricted i unt | s chorea, ALS, denentia, retinopathy,
a rruscl e spggﬁ@}&f{ 5}%‘5 S@O)R? S&&P@ﬁ”dyskl nesia, or depression (each being
a "Condition") in an eaph Rr;lhs,mggbem@,ﬂyn}qermlql%)@k}qo.(cgt%)@&nyp @rrpom tions

conpri si ng an ef fective anount of Pi peri di ne Conpound

phar naceut |(Ebéﬂ1kXHYéc£<épC@bY@0@1§Yh t(@s-(ls)cycbﬁlkﬁwlmﬂlenﬁhé3tf@rﬁpos| tions are

ggg{s%o ot t@%ﬁ?ﬁ@gﬁﬁrﬁ’fj %ﬁﬂ%eﬁ}ﬁggﬂ 2:!3)[2 Efﬂ?lﬂgr ?2: g?las EéGrreV\Phods for

treating a Condi ti on eGeHIRE gsslbaq,egggﬁﬂ@l €¢FC&)HEIyI Oﬁ] ATk, .((sz -0pantyhyier eof
an effective anount of a Plg di ne Cor‘rEoun e invention further rel ates

to met hods -(@rCpeyslealitylngCa Caisydioalkenyl, Phempi(3-dpigmanhetedihetsroayglet o an

Mhventi on SERertREDE RepPyr L BBaIalE LFRAAe 6P R B hBvATT RebtaRy, e
Recept or 1 _NRYBH, JORY ncUmn-c(o)@)Rs:eUc(omﬁmcgvﬂmﬁosRﬁcs(mR%@rcgdd)zlc;apabl e

of expressing VRL wth an effective anmobunt of a Piperidine Conpound. 10 The
i nventil@n still furtRapis€Cafellkyl met hods for inhibiting md uR5 function

inacell, conprisin opt act | I e R5 with an
effective anmrjnr::t of %%f &P chﬁg r@&ﬁ&fﬁg eﬁ'ﬂ ?(Fﬁ'\géﬁ#‘?yéh'%é%f%a&%}' her
relates to . pabNONS IND,, IN(R,B, -CHENFE{ 2IRIOKPOR,, gi@kan@w)amcm )R:L or

("m3d uRl") function in a ce ¥ conprising contacting a cell capabl 15 of
expressi ng -AA@@R%I th an effective amount of a Piperidine Corrpound The

invention still furt thod for preparing a conposition
conprising the step %55 gh’i Xi ngpél?dlsﬁtpg‘sl di ne Conpound and a pharmaceutically

acceptdl e carrier onapICoPEPCyaldyg ornvention still further relates to a
kit conprising a container 20 containing an effective amunt of a
Pi peri di ne Conpound. (b) -phenyl or -(3- to S-membered)heteroaryl, each of which is
unsubstituted or substituted with one or more R¢ groups;
each halo is independently -F, -Cl, -Br, or -I;
p is an integer ranging from O to 2;
20 r is an integer ranging from 0-6;
s is an integer ranging from 0-3; and
misOorl.
A compound of formula (I), (II) or (IIT) or a pharmaceutically acceptable
salt thereof (a “Piperidine Compound”), is useful for treating or preventing pain, UL, an
25  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.
30 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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The present invention can be understood nore fully by reference to the
follow ng detailed description and illustrative exanples, which are intended

to exenpli sdek M ting enbodi nents of the invention.

DESCRI PTI g@f 5‘—63%25? NVENTI ON 25 4.1 PIPERI DI NE cowwmﬁ&’—’%%% (1) As
stated above, the present invention enconpasses conpounds of Formula (1)
-17 WD 2005/ 009987 Pdmidiggativhdagierzeclatks to MéthodsFontrenting\ukiConditiog| ) and

pharmaceuti cal | y. acceptaple salts .t hereof . where A .Are R4, X, and m
o def i ned BB RLENETiPg LS HREY TSR DT aR SHORHR ST Of 8 | o one
embodi ment , piferidihé Cempyandly! group. In another embodinent, Ar, is a

pyrimdyl group In another enbodinent, Arl is a pyrazinyl group. In
anot her enbodi nent, AFhe ingentiopyfitherzelates tymethods farprewsotinga Conditidgnnent , Ar|

Is a thiazanyl group. . .10 .ln_anot her. enbodi.nent., X.is.O |n_anpther

enbodi mént , CORATBIG adiniS{ering &6 o apstal ipcieed tereal apyefikptive amdhEore

enbodi mnt,Pigeﬂicﬁné\bgﬂ ountd) anot her enbodi nent, X is N-OR10. 15 In anot her
enbodi ment, Are is a genzoi m dazol yl group. In another enbodinent, Are is a

benzot hi azol yl gr oup.The inventionistill ferthesaelaten to metheds for antibiting dleailloid/| gr oup.
| anot her aad FRAR A Sabn R ) R boRSHESE oETBRb T expfiiod S 17
VR1 with an effective amount of a Piperidine Compound.
10 The invention still further relates to methods for inhibiting mGIluR5
function in a cell, comprising contacting a cell capable of expressing mGluR5 with an
effective amount of a Piperidine Compound.
The invention still further relates to methods for inhibiting metabotropic
glutamate receptor 1 (“mGluR1”) function in a cell, comprising contacting a cell capable
15 - of expressing mGluR1 with an effective 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
20  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

25 41 PIPERIDINE COMPOUNDS OF FORMULA (1)

As stated above, the present invention encompasses compounds of
Formula (I)
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-18 WD 2005/ 009987 PCT/ US2004/ 023912 I n anot her enbodinent, nor pis 1. In
anot her enbodinent, inis 0. |In another enbodinent, mis 1. [In another
enbodi ment i Sa.adik D In another enbodinent, Rl is -hal er
enbodi nent‘fvo%()gl/@”-%—(& I n anot her enbodi ment, Rl is - [%ér%(ﬁl) 42(2?9%9
enbodiment, R1 is -CN. In another enbodinent, RlL is -OH 10 In anot her
enbodi nent, RL is -OCH3. In another enbodinment, RL is -NH2. |In another
enbodinent, R is -C(halo)3. In anopper gpbodiment, Rl is -CH(halo)2. In
anot her enbodi nent, Rl is -CH2(hal 0). I n anot her enbodi nent, nor pis 1
and R2 is -halo, -CN, -OH, -NO2, or NHZhL(P‘ not her enbodinent, n or pis
1 and RR is -(Cl-do)al kyl, -(C2- dok\al g,ény 3/m (c2-d o) al kynyl ,

-(C3-d o)cycl oal kyl, -(C8-Cl14)bi cycl oal¥yl, -(Cs- Cl4)tricycl oal kyl,

-(C5-d o) cycl oal kenyl, -(Cs-d 4)bi cycl ogl kenyl, -(Cs 20 Cl4)tricycl oal kenyl
-(3- to 7-nenbered) heterocycle, or -(X tRyl0- nenbered)bicycl oheterocycle,
each of which is unsubstituted or substitdted with one or nore R5 groups.
In another embodinent, n or pis 1 and RRA&s -phenyl, -naphthyl, -(Cl4)aryl
or -(5- to 10-nenbered)heteroaryl, each of which is unsubstituted or
substituted with one 25 or nore R6 groufB. In another enbodinent, mis 1

d R3is -halo, -CN, .- - . - NHR: o i . &N ks 1 and
RS s - (c1. G oyal kyl g bRl adckbnle S ARRIRE WERPAR, B, R © 20
- (C3- d 0) cyahdail df¥ Hefined@botel for it eCRipbifdih& Compoltds-oE¥nniuila ¢lycl oal kyl ,

-(C5-d ogcycl oal kenyl , -(C8-C14)bi cycl oal kenyl, -(C8-Cl4)tricycl oal kenyl,
-(3- to ¥ 30 nenber ed)heregmegdiment, Ay is @ pyridyl group.

10- menber ed) bi cycl Oheh?gx?o(fye(fleﬁg)ogﬁﬁ&to ]\le\gr}ég n%xﬁlg} glrez%gbsti tuted or

substituted with one Or nore roups. 0 odinent, mis 1 and R3
i's -phenyl, -naphthyl InardtHet eatbptintnt, At; 3 a pradi@yl@obgr ed) het eroaryl, each

of which is unsubstituted or substituted with_one or nore R6 groups.

In another embodiment, Ary is a pyridazinyl group.
In another embodiment, Ar, is a thiazanyl group.

10 In another 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-OR .

15 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
N Rualg
20 In another embodiment, Ar; is

AN

\

In another embodiment, n or p is 0.

X
B4
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-19 WD 2005/ 009987 PCT/ US2004/ 023912 | n another enbodinent, mis 1 and R3
is -CH3. In another enbodinent, R4 is -COH. I n anot her enmbodiment, R4 is

- OCF3 Inﬁa%&%gﬁgbodl nent, R4 is -halo. 5 In another ‘i'?’:*fﬂfyz n@%gdm S

-(d-Co)a I'n "anot her errbodl ment, R4 is -CH3. In another e I ment ,
Is - CHZOH I n anot her enbodiment, R4 is -CH2CL1. |[|n another enbodi ment, R4
is -CH2Br. 10 In anothleam&wbgmquent ROripis 1CH2I . I n anot her enbodi rrent, R4
is -CH2F. I n anot her ﬂwgembb Es @( hal 0) 2- 1 n anot her enbodi ment, R4
is -CF3. I n another e P .15 In another enmbodinent, R4 is

-ORIG I n anot her enhoghomRRtmbbdiment, ﬁﬁlﬁ I n anot her enbodinent, R4 is
-C(OR10. In another enbodinent, R4 is -COOH | n another enbodinent, R4 is

_C(OH. 20 I'n anot her Incansther pmbodinrat, Ry is ORI 0. I n another enbodinent, R4
is -OC(QRO In ano her errbo r@ S SO2R10. I n anot her enbodi mant
R4 is -CC(O) NHRI O AoGER s, 8@%&?& A 1300, 7 -NHC(O R13. 25 In anot her

enmbodi ment, R4 is -ng(ﬁba}egembadmth@ﬁs @del nment, Are is a
benzot hi azol yl, benzoi m dazol yl , benzooxazol yl group; and at |east one

of Rs and R9 is -H. |h1m6xenemb@dmmt,ﬂ?gm- Qe is \(R14)g, 30 and g is 1.
-20 WO 20051009987 PG/ {33004/ 023912 o n, gagt her embodi nent, Are is 14)q

In another embodiment, R; is -OH.

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

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

In another embodiment, n or p is 1 and R; is -(C;-Cjg)alkyl, -(C,-
Cio)alkenyl, -(C2-Cig)alkynyl, -(C3-Cjp)cycloalkyl, -(Cs-Cig)bicycloalkyl, -(Cs-
Cjptricycloalkyl, -(Cs-Cio)cycloalkenyl, -(Cs-Cia)bicycloalkenyl, -(Cs-

20 Cutricycloalkenyl, -(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

25  ormore Rg 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 -(Ci-Cjg)alkyl, -(Cz-Cjp)alkenyl,
-(C2-Crp)alkynyl, -(Cs-Cyo)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cs-Cis)tricycloalkyl,
-(Cs-Cip)cycloalkenyl, -(Cs-Cia)bicycloalkenyl, -(Cs-Cia)tricycloatkenyl, -(3- to 7-

30 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 R is -phenyl, -naphthyl, -(Cy4)aryl or
. ~(5- to 10-membered)heteroaryl, each of which is unsubstituted or substituted with one or
more Rg groups.
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and gis 1. In another enbodinment, Art is a pyridyl group, Xis O, mis 0, R4
is -halo, 5 and Are is a benzothiazolyl group. In another enbodi nent, Art
is a pyridglo Bp8ehaes7X is 0, mis 0, R4 is -F, and Are isp ;ngg zol yl
group. In another enbodinent, Art is a pyridyl group, X |s , &&hgéoﬁ 4 is
-, and Are is a benzot hi azol yl..group. 10 In angther enbodinent, Art is a
pyridyl group, X is O ﬁﬁlqtgefCFnle’Ahm%ﬂUBriSl%Bﬂﬁr'@l‘bs a benzot hi azol yl
group. In another enb r | group, Xis O,b, mis 0, R4 is
-1, and Are is a benzo azoelnﬁfoldl‘dlént nb%ot her enbodi ment, Art is a
pyridyl group, Xis Oln amoﬁer(l:mﬂadlmmt MSGOCFQ,S and Are is a benzoim dazol yl
group. In another enbodinent, Arl_is a pyridyl group, Xis 0, mis 0, R4 is
-F, and Are is a ben%?#ﬁth%‘zeéql@ﬂd“ﬁ?f&ﬁ“lsl' @not her enbodi nent, Art is a

pyridyl group, X is Oy, is a benzoi m dazol yl
group. 20 In anot her en‘?‘d&ﬁ %r?ﬂgﬁgh?ﬂt ]gls ('3;?63&}( group, Xis 0, mis 0, R4
is -Br, and Are is ahbewstherrancmdihett, ]g{muﬁHﬂ n anot her enbodi nent, Art is a

pyridyl group, X is 0 mls 0 24 is -1 &nd Are is a benzoi m dazol yl

group. In another embd® iment R rCHe®PHgr oup, X is 0, mis 0, R4 i s

-halo, 25 and Are isyg cgim%g anot her enbodi nent, Art is a
pyridyl group, Xis 0 mis O Hhéﬂt ]?—JﬂueHaéere is a benzooxazol yI group.

| n anot her enbodi nent In&uﬂ&r&nﬁ)oﬂ;mmﬂ,ym gFOHpBr. X is 0, mis 0, R4 is -C,
and Are_is a benzooxazol yl_ group. -21 WO 2 05/ 009987 PCT/ US2004/ 023912 In
anot her 1@nbodi nent, Al% 2@ eﬁ}brqd ntRo§pCHdis 0, mis 0, R4 is -Br, and

(e,3 8, Denasonazol v ey GRS Torl, M1 L 2Pyl L grou.
embodi nent , Ar | is a ﬁ:yaﬁaﬂyér egnbodpneny, R&SGCHﬂialG)z 0, yR4gi s E)hal o, and Are is
¢ (R4 a. In another embodiment, Ry is -CFs.
In another embodiment, Ry is -NO,.
15 In another embodiment, R4 is -OR;,.
In another embodiment, R4 is -SRy3.
In another embodiment, R4 is -C(O)R .
In another embodiment, R4 is -COOH.
In another embodiment, Ry is -C(O)H.
20 In another embodiment, R4 is -COORjo.
In another embodiment, R4 is -OC(O)R1o.
In another embodiment, R4 is -SO;R .
In another embodiment, R4 is -OC(O)NHR .
In another embodiment, R4 is -NHC(O)R 3.
25 In another embodiment, R4 is -CON(R13).
In another embodiment, Ar; is a benzothiazolyl, benzoimidazolyl, or
benzooxazolyl group; and at least one of Rg and Ry is -H.

In another embodiment, Ar; is

»

(Ria)g,

30 andqisl.
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I n anot her enbodi nent, Arl is a pyridyl group, Xis 0, mis O, R4 is -F,
and Are is 10 (R14)g. |In another enbodinent, Arl is a pyridyl group, X is
0, mis 0, R4, 1Sifd,, and Are is 7G4~ (R14)q. In anot ' t, Arl
Is a pyridylazé)p%%ogg& is 0, mis O, R4dis -Br, 15 and Arejf@%?%%g. In
anot her enbodi nent, Arl is a pyridyl group, Xis 0O, mis O, R4 is -1, and
Are is -22 WO 2005/ 00d9gotRTEMIGATDeNt0R3992 C (R14) gl n anot her enbodi nment,
Arl is a pyridyl group, Xis O, mis 0, R4 is -halo, and Are is (R14)q. 5
I n anot her enbodi nent, Arl is a pyrid up, Xis 0, mis 0, R4 is -F,

and Are is (R14)g. In another enbodinent, Arl is a pyridyl group, Xis 0O, m
iIs 0, RAis -d, and Are is 10 6(RL4) gyl n anot her enbodi nent, Arl is a
pyridyl group, Xis 0, mis O, R4 is ,JB and Are is (R14)g In another
enbodi ment, Arl .is a pyridyl group, X |‘s’/( mis O, RAis -1, 15 and Are is
-23 WD 2005/ 009987 PCT/ US2004/ 023912 N\ WﬂA)q, I n anot her enbodi nent,

Arl is a pyridyl group, Xis 0, mis O, R4 is -OH, and Are is a

benzot hi azokpd qdg bup. I n anot her enbodinent, Arl is a pyridyl group, X is 0,
mis 0, R4 is -OH 5 and A0 %ritbdindf &S il BN Hroud, X480, m is 0, Ry is -halo,

5 and Ar; is a benzothiazolyl group.

In another embodiment, Ar, is a pyridyl group, X is O, m is 0, Ry is -F,
and Ar, is a benzothiazolyl group.
In another embodiment, Ar; is a pyridyl group, X is O, mis 0, Ry is -Cl,
and Ar; is a benzothiazolyl group.
10 In another embodiment, Ar is a pyridyl group, X is O, m is O, Ry is -Br,
and Ar; is a benzothiazolyl group.
In another embodiment, Ar, is a pyridyl group, X is O, m is O, R4 is -1,
and Ar, is a benzothiazolyl group.
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, Ry is -halo,
15 and Ar is a benzoimidazolyl group.
In another embodiment, Ar is a pyridyl group, X is O, m is O, Ry 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.
20 In another embodiment, Ary is a pyridyl group, X is O, m is 0, Ry is -Br,
and Ar; is a benzoimidazolyl group.
In another embodiment, Ar; is a pyridyl group, X is O, mis O, 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,
25  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, Ar is a pyridyl group, X is O, m is 0, R4 is -Cl,

and Ar; is a benzooxazolyl group.
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I n anot her enbodi nent, Art is a pyridyl group, Xis 0, mis O, R4 is -OH,
and Are is a benzooxazolyl group. In another enbodinent, Art is a pyridyl
group, Xi R4 is -OH and Are is 10 In anot Yﬁ% t, Arl
is a pyri d@‘pﬂ’r"%‘&?s’g is 0 mis 0, R4Ais -OH and Are |h§é ?ﬂbi}?){i

anot her enbodi nent, Arl is a pyridyl group, Xis 0, mis O, R4 is -CH3,

and Are is a benzot hi dz gngtheramghdiment, ARds A@yTidY eSS O, fis .Juds B dyI
group, X is and Are is a benzoi m dazolyl group. In
anot her errbé’g S%b&{m% %‘Y%gﬁ%w group, X is 0 mis 0, R4 is -CH3, and
Are is a benzooxazol ylmgﬁauaelﬂ%dmemnm,hga X isAD,|m iSO, R,AY 1} dyl
group, Xis O, mis O, R4 is -CH3, and Are Is -24 2005/009987

PCT/ US2004/ @GR4 12is abenewa;@iylgrﬁuanot her enbodi ment, Arl is a pyridyl group,

e Bone S e it A4 ARG RSN R s

group. | n anadlaesisenbodi nent, Arl is a pyridyl group, Xis 0, mis O, R4 i's
-OR10, and Are is a benzoim dazol yl group. In another enbodinment, Arl is a
pyridyl group, Xis O, mis 0, R4 is & 10 and Are is a benzooxazol yl
group. In another enbodinment, Art is a pyridyl group, Xis O, mis O, R4 is
-ORIO and Are is ' (R14)g. In anoth odirrent, Arl is a pyridyl group, X
is 0, mis 0, R4is - 15 OR10O, and Ar (R, 4)g. In another enbodi nent,
Art is a pyridyl group, Xis O, mis ? -C(OR10, and Are is a

benzot hi azol yl group. In another enbodl ment #9rt is a pyridyl group, X is O,
mis 0, R4 is

In another embodiment, Ar is a pyridyl group, X is O, m is 0, Ry is -F,

and Arn is
L
10 (R14)q,
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, Ry is -Cl,
and Ar is
&
2X
(R14)q_
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, Ry is -Br,
15 and Anis
I\/ (H14)q
In another embodiment, Ar; is a pyridyl group, X is O, mis 0, R4 is -,
and Ar; is
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20 -C(O R10, and Are is a benzoi mdazolyl group. -25 WO 2005/009987

PCT/ US2004/ 023912 I n another enbodinent, Arl is a pyridyl group, Xis 0, m
is 0, R4 and Are is a benzooxazozol yl group.

enbodi nment ?‘IGA%Q%@}% pyridyl group, Xis 0, mis 0, R4 ispéﬂ%?%g@?uand Are
is g U(Rl4)q, In another enbodinent, is a pyridyl group, Xis 0, mis
0, Mis -CORO and Ar2 is ((R14)g.| In another enbodinent, Arl is a
pyridazinyl group, Xis 0, mis 0, R4 10 -halo, and Are is a

benzot hi azolyl group. In another enbofi nept, Are is a pyridazinyl group, X
is0 mis O RAis -F and Are is a 7ot hi azol yl group. In another
enbodi ment, Arl is a pyridazinyl group, X©:1¥®, mis 0, R4 is -d, and Are
is a benzothiazolyl group. 15 In another enbodinent, Art is a pyridazinyl
group, X is 0, mis 0]nbdotha emtddimempA#riea pgridylipeou) Xhis &, ah y§ 0, R4 asi1hald, n
anot her enbodinent, Art is a pyridazinyl group, Xis 0, mis O, R4 is | and
Are is a bed®O 7ol yl group. In another enbodinent, Art is a pyridazinyl
group, Xis 0, mis O, RAis 20 -halo, and Are is a benzoi m dazol yl group.
I n anot her enbodi nent, Arl is a pyrid group, Xis 0, mis 0, R4 is

-F, and Are is a benzoi m dazolyl group. {_n another enbodinent, Art is a
pyridazinyl group, Xis 0, mis 0, RAfs-C, and Are is a benzoi nm dazol yl
group. 25 In another enbodi nent, Arl i ,a(pyridazi nyl group, Xis 0, mis 0,
R4 is -Br, and Are is a benzoi m dazol Mgk%lp. -26 WO 2005/ 009987

PCT/ US2004/ 023912 I n anot her enbodinent, Art- is a pyridazinyl group, X is
0, mis Q, RA4is -1, _and Are is a benzoim dazolyl group._ In_ another

enbodi neft, Art is a (AR "zri‘?‘i‘}h(’dg};‘%pén)(sf‘g ,ylrﬁr?‘@’éﬂlsl%méga&xhé-‘i& and
Are is a beg%@%%olyl group. 5 In another enbodinment, Arl is a pyridazinyl
group, Xis 0, mis 0, R4 is

lJ R
X
\/(R14)q_

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

10 (R14)q,

and Ar; is

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

(R14)q

and A1'2 is

In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -,
15 and Aryis
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-F, and Are is a benzooxazolyl group. In another enbodinent, Art is a
pyridazinyl group, Xis O, mis O, RAis -C, and Are is a benzooxazol yl

group. In @6%(%%&%%0(1' ment, Arl is a pyridazinyl groupp n{)ﬁszo(gmgpﬂs 0, R4

is 10 -Br eis a benzooxazolyl group. In another rment, Art is
a pyridazinyl group, Xis 0, mis O, -1, and Are is a benzooxazolyl
group. In another enbodinent, Art is a pyri da2| nyl group, Xis 0, mis 0, R4
is -halo, and Are is 15 ', (Rl4)q. | t her enbodinment, Art is a
pyridazinyl group, Xis O, mis 0, R4 -F, and Are is 14)q I n anot her

enbodi ment, Art is a pyridazinyl grou \X 0O, mis O, R4is 20 -d, and
Are is ES (R14)qg. In another enbodi nent, B\Mql S a pyridazinyl group, X is O,
mis 0, R4 is -Br, and Are is -27 WD 2005/ 009987 PCT/ US2004/ 023912

5--(R14)q In anot her eirhastherenibodixhént] Arids @ pyridhd Zrduyp, X0k @) i, Ry id-OM) i s O,
R4 is | and Are is 5 In another enbodinment, Arl 1s a pyrlda2| nyI group, X

is 0, mis @ndAnis g benzgthigzolghgrowp.e i s 5(R14) g. In another enbodiment, Art

is a pyridazinyl grou n I g. In
anot her enbodi nment, aﬁ&h@? %ﬁ“aﬁha%th@ﬁl ?gir&ly‘l%to@ gﬁr(rflr{éissool%iﬁw -d,
and Are 55 bnd)krﬂaéhb@nzdﬂmldmslyh oupibodi ment, Arl is a pyridazinyl group, X
is 0 mis 0, R4Ais 15 -Br, an Are is -28
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -OH,
and Ar; is a benzooxazolyl group.

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

and Ar; is
(@
X
10 (R14)q,
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -OH,
and Ar; is

I\,\/}Rm)q
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -CHj,
15 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 -CHj,
and Ar, is a benzooxazolyl group.
20 In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is -CHs,
and Ar; is '
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WO 2005/ 009987 PCT/ US2004/ 023912 5%.4)q. In another enbodi ment, Arl is a
pyridazinyl group, Xis O, mis O, RAis -1, and Are is (R14)g. 5 In

anot her en@&yg ri is a pyridazinyl group, Xis O, - OH,
and Are is a ggzzo?'ﬁf\azolyl group. I.n anot her enbodi nent md‘gﬁyﬁooﬁ%éﬁ
pyridazinyl group, Xis O, mis 0, R4,] -OH, and Are is a benzoi m dazol yl
group. In another enbodinent, Arl is a pyridazinyl group, Xis O, mis 0, R4
is 10 -OH, and Are is a benzooxazol y oup. In another enbodinment, Arl is
a pyridazinyl group, Xis O, mis O, %ﬁ,ﬁ -OH, and Are is (R14)g. In

anot her enbodi nent, Arl is a pyridazi qroup, Xis 0, mis 0, R4 is 15
-OH, and Are is 6(R14) q. In another enbodi at, Arl is a pyridazinyl group,
Xis 0, mis O,b RAis -CH3, and Are is a benzothiazolyl group. In another
embodi nent, Art is a mﬂaﬁdheridmﬂodqmupmlxsh?yﬁd ylgxoup, & is @} mh & 0, is @B, and
Are is a benzoim dazolyl group. -29 WO 2005/009987 PCT/ US2004/ 023912 In
anot her emb@8 AEn, Arl is a pyridazinyl group, Xis 0O, mis 0, R4 is -CH3,
and Are is a benzooxazolyl group. In another enbodinent, Art is a
pyridazinyl group, Xis O, mis 0, R4+ CH3, and Are is a cycl ohexyl
group. 5 In another enbodinent, Arl is pyridazinyl group, Xis 0, mis O,
R4 is -CH3, and Are is GRL4)g. In otNher enbodi nent, Ari is a
pyridazinyl group, Xis 0, mis O, RANfs\JCH3, and Are is 10 i5(R 4)q. 1In
anot her enbodi nent, Art is a pyrlda2|nyr1 r up, Xis 0, mis 0, R4is

-OR10, and Are is a benzothlazolyl group. 9anot her embodi ment, Art is a

pyridazinyl group, Xis O, mis R4 is
5 In another embodunent Ar is a pyridyl group, X is O, mis 0, R4 is -

ORj9, and Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a pyridyl group, X is O, mis 0, R4 is
-OR|g, and Ar; is a benzoimidazolyl group.
In another embodiment, Ar, is a pyridyl group, X is O, m is 0, R4 is -ORg
10  and Ar; is a benzooxazolyl group.
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, R4 is
-ORyp, and Ar; is

&

X

(R14)q_

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

15 ORlo, and Arz is

J\J{
(R14)q
In another embodiment, Ar; is a pyridyl group, X is O, mis 0, Ry is
-C(O)Ry0, and Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a pyridyl group, X is O, m is 0, Ry is
20  -C(O)R1g, and Ar; is a benzoimidazolyl group.
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-ORlo, and Are is a benzoirnidazolyl group. 15 In another enbodinent, Arl is
a pyridazinyl group, Xis 0, mis 0O, R4 is -ORlo, and Are is a

benzooxazo I n anot her enbodi nent, Arl is a pyriﬁaﬁ' p, Xis
0, mis O, 420?55/%?8&?10, and Are is (R14)g. 20 In another e{J O}C)i“ll(%éﬁ , Arl

is a pyridazinyl group, Xis 0, mis O, RAis -ORlo, and Are is -30 WO
2005/ 009987 PCT/ US2004n aa@hdremtddimnt, Atyris apgtididrgreurh ddisi@mn is BRsis s a

pyri dazi nyl , Xis 0, mis 0, R4is -C(ORLO, and Art is a

benzot hi azol’ {%%%dﬁfhlsmﬁ%?xaé?ﬂ?&]i%, Art is a pyridazinyl group, X
(50 mis 0 RIS InahbthbiEtthodifithht, it 3 pPridAFOUITIALO A is GIEQUP. |1
anot her enbodi nent, Arl is a pyridazinyl group, is 0 mis O, R4is

-C(O R10, an@G(ARpiasd@Arpsnzooxazol yl group. |n another enbodi nent, Art is a
pyridazinyl group, Xis O, mis O, R4 is -C(OR o0, and Art is ry\ 10
(R14)qg. In another enbodi ment, Art i yridazinyl group, Xis O mis O,
RAis -C(ORa and Art is 14) g. The |nvention also rel ates conpounds of
formula (1), and 15 pharmaceuti call ptabl e salts thereof, where: Art
is N~k NHN Re RO RB RO or RB RO g\éﬁgf is independently: -31 WD

2005/ 009987 PCT/ US2004/ 023912 (a) -hah&, RQ“PI -OH, -N®2, or -NH2; or (b)
-(d-d o?al kyl, -(C2-Cl0)al kenyl, -(C2-d 8)1a ‘1<ynyl each of which is
unsubstituted or substituted with one or nore R5 groups; and_at |east one of
R8 or RO is other thadnappther embodppentrim)ing pyiispairmsXas Gomia i Rsdg | )

-C(O)R10, and Ar; is

h} N
X
\/(R14)q.

In another embodiment, Ar, is a pyridazinyl group, X is O, m is 0, Rs is
10  -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, mis 0, R4 is
-Cl, and Ar; is a benzothiazolyl group.
15 In another embodiment, Ar, is a pyridazinyl group, X is O, mis 0, R4 is
-Br, and Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a pyridazinyl group, X is O, mis 0, R4 is
-I, and Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
20  -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.
25 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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This invention also relates to conmpounds of formula (11): (R2)ri R4 RL J
(RB)m N x'NH Ar3 (u) and pharnmaceutically acceptable salts thereof, where

R1, R2, Ar X, n and mare defined above for t
Corrpounds of o?/Pru %17 (I'1). 10 In one enbodinent, X is O hﬁ]—f’/gﬁ@p 6935'192

enbodiment, X is S. In another enbodinment, X is NCN. In another _
enbodi ment, X is N-CHIn aucrﬂxmbmhmemfbéuilsrewndazmsé greupRR0is O30 isrD, Kadt her

enbodi ment, Ar3,i anot her enbodinent, Ar3 is (R11)r -32 WO
2005/ 009987 é ééé’g(?j;eﬁﬁ %ZO&I WPy pe understood that when two Rl 1
groups are present on Ih'ﬁﬂotﬁéd’@n&ﬂfuh@xﬁt AhQEThNggﬂ@ p,giri@l@é‘m%rl) Rgs sane
carbon atom are not both -CN, - CH=NR7, -NR7OH,

- CORY, -OC(@@V,,andrAr-z@G(@Wammmher enbodi rrent n is 0. 5 In another

enbodi nept, n is 1. her e not .
erbodi megt, 0 is 1 | i 3pGhHSL CBRGLTRE o Rhbiaakig X B GIRKI Ry s
enbod! nent , mmag&zbax@agugﬁ{ penbodi ment, R1 !s CH. I n anot her
enbodi nent, Rl is-OCH3 I'n anot her  enbodi ment, Rl is-NH2. |In another

embodi ment, Rl i s- O( hdn@nather embogimenteAridsb puridazinyl graup, X o, misd)&is 15 In
anot her enbogi 'Eﬁ{ﬂﬁzzﬁjaﬂeiz%m é’r)oupl n anot her enbodinent, nis 1 and R2 is

-hal o, -
In another embodiment, Ar; is a pyridazinyl group, X is O, mis 0, Ry is

10  -Br, and Ar; is a benzooxazolyl group.
In another embodiment, Ar, is a pyridazinyl group, X is O, m is 0, Ry is
-I, and Ar; is a benzooxazolyl group.
In another embodiment, Ar is a pyridazinyl group, X is O, m is 0, R4 is
-halo, and Ar; is

|

15 ' . (R14)q,

In another embodiment, Ar is a pyridazinyl group, X is O, mis 0, Ry is
-F, and Ar, is

s

(H14)q_

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

[

(R14)q.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-Br, and Ar, is
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In another enbodinent, nis 1 and RR is -(C-ClOalkyl, -(C2-Clo)alkenyl,
-(C2-Ca o0 al kYnYI (C3 Clo) cycl oal kyl, -(Cs-Cl 4)bicycl oal kyl,

-(C8-Cl4) t gy % @F (C5 C 0) cycI oal kenyl, -(C8-Cl14) gioggéi?%yl ,

- (C8- C|4)tr|cyc enyl -(3- to 7 20 rrerrbered)heterocyc , - to

10- nenbered)blcycloheterocycle each ich is wunsubstituted or
substituted with one or nore R5 groups. [In another enbodinent, nis 1 and R2
is -phenyl, -naphthyl, -(Cl4)aryl or to 10- nenbered) heteroaryl, each
of which is unsubstituted or substitu ith one or nore R6 groups. 25 In
anot her enbodiment, mis 1 and R3 is - CN, -OH, -NO2, or -NH2; In
anot her enbodinent, mis 1 and R3 is -(C -Ei‘t))‘al kyl, -(C2- ClO) al kenyl ,

-(C2-Clo) al kynYl, -(C3-Cl Qcycl oa kyI (.C8- C14) hi cycI oag&y] , . )
-(Cs-Q4)tricycl oal ky/Inano egcr@iv um@mﬁmﬂ@m%w&m&a@,@eﬁm ,
-(C8-C 14)trj cd)ﬂglpﬁ.ngenyl -(3-to 7- menber ed) het erocycle, or -(7- to
10-rrenbered) icyc et erocycl e each of which is 30 unsubstituted or

substituted with one or nore R5 groups. In another enbodinment, mis 1 and R3
is -phenyl, -naphthyl, -(Cl4)aryl or -(5- to 10-nenbered)heteroaryl, each
of which is unsubstituted or substitu with one or nore R6 groups. In
anot her enbodinent, mis 1 and R3 is H -33 WD 2005/ 009987

PCT/ US2004/ 023912 I n anot her enbodi t,\ R4 is -OH In another enbodinent,
R4 is -OCF3 In another embodiment, R4 is((Bmddo. In anot her enbodi nent, R4
is -(Ad-C6)alkyl. 5 In another enbodinment, R4 is - . I'n anot her

enbodi mest, R4 is - m&@ﬁnombfbrﬁﬁMiﬂ%ﬁt,Aﬂg@@pﬁﬂizmg?m&) K548 Jm is 0, IR,a0t her
enbodi nent, R4 is -CH2Br. In another enbodi nent is -CH2I. 10 In another
enbodi nent , -Balojand AGei?F. | n anot her embodinent, R4 is -CH(halo)2. In

anot her enmbodinent, R4 is -CF3. |In another embodi ment, R4 is -NO2. In

anot her enbodinent, R4 is -ORIG 15 | t her enbodinent, R4 is -SR13. In
anot her enbodinent, R4 is -C(ORI O

[
\/}R14)q

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

®

10 (H14)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, R4 is
15 -Br,and Ar, is
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I n anot her enbodinent, R4 is -COOH. |In another enbodinent, R4 is -C(OH.
I n anot her enmbodiment, R4 is -COORL0. 20 In another enbodinent, R4 is

-C(OORIO 6{,& 2@3%@@5 enbodi ment, R4 is -SO2R1O I n anot hei,ctf)ﬁg?@i“mh R4 is
. n er

- OC( O) NHRI anot her enbodi ment, R4 is -NHC(O R13. In ano

enbodi nent, R4 is - CON(R13)2. 25 In er enbodiment, Ara is (ROs and
s is 1. In another enbodinent, Ara is -34 WO 2005/009987 PCT/ US2004/ 023912
-(RL )r and r is 1. In another enbodi Xis 0, mis O, R4 is -halo, and

Arais (RL 1)r 5 In another enbodineni, X[fis O, mis O, R4 is -F, and Ara
is (RL1)r In another enbodiment, X i8@¥it is 0, R4 is -d, and Ara is
(RL Dr In another enbodinent, X is O, mf%ﬂ R4 is -Br, and Ara is 10 E
(RL 1)r In another enbodinent, Xis 0, mis 0, R4 is -1, and Ara is -(Rl
1)r In another enbodi nNninoth¥ér embodiment, ArDis ayridazinlagroup, ik Gy is 6, R{iR9) s
-35 WD 2005/ 009987 PCT/ US2004/ 023912 |In another enbodinent, Xis 0, mis O,
R4 is -F, anﬂ,%ﬂﬂaqfaﬁ(m)s I n anot her enmbodinent, Xis 0, mis O, R4 is
-, and Ara is (R9)s 5 In another enbodinment, Xis 0O, mis 0, R4 is -Br,
and Ara is (R9)s

I\J AN
\,>(‘R14)q.
5 In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-OH, and Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, Ry is
-OH, and Ar; is a benzoimidazoly! group.
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, Ry is
10 -OH, and Ar, is a benzooxazolyl group.
In another embodiment, Ar, is a pyridazinyl group, X is O, m is 0, Ry 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

¢
\/(R1 4)q_

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, Ry is
-CHj3, and Ar; is a benzothiazolyl group.
In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
20 -CHs, and Ar; is a benzoimidazolyl group.
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I n anot her enbodinent, Xis 0, mis O, R4 is -1, and Ara is (Re)s -all In
anot her enbodinent, Xis 0, mis O, R4 is -OH, and Arais -(Rt)r 10 In

anot her eg@gg% @998?( is 0, mis 0, R&dis -OH and Ara !SPCI(/\EEQO@@Z?’&}Z' In

anot her e Xis 0 mis 0, RAis -OH and Ara is

2005/ 009987 PCT/ US2004/023912 | s is 1; and RO is -(Cd-C6)al kyl. In another

enbodi rrent Xis 0, mmgnmhemnbwlmm,Aandamdazsnyl(gRQ)stEQnius01R4asnd RO
S 0O mis O, R4is -CH3, and Ar3 is

is - : b
I(SRll)r In aﬁgg@ﬁr@;ﬁ%&gﬁ&&?ﬁ?@p mis 0, RAis -CH3, and Ar3 is (R9)s

10 I n anot her enbodi mMpnotkeSerfhoditnb®, Ar; 84 ph daz%a, d XA ©,in8is 0, Ry id R9) s s
is 1, and RO is -(Cl-C6)alkyl. Inanothere odi nment 'is 0, mis O, Rdis

-CH3, and Ar-@He,sand(AR@)%acsmﬂ;olvxylsgrmup and RO is -CH3. In another enbodinent, X
is 0 mis 0, R4 is | O, and 37 V\O. 005/ 00998 [ US 4/ 023912
5 o T BE ettt p PVedari BOln K O i

-(R1 1)r~In anot her e is
(R9)s In angﬁg%dq@%dlnent XISO mis 0, R4 is -OR10, and Arals(R9)s
5, sis 1l and RO is -(d-0C6)alkyl.

(R14)q.

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, Ry is
-CHj3, and Ar; is

I

10 H14)q

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-OR 9, and Ar; is a benzothiazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, mis 0, Ry is
-OR 1, and Ar, is a benzoimidazolyl group.

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

-OR}¢, and Ar; is a benzooxazolyl group.

In another embodiment, Ar; is a pyridazinyl group, X is O, mis 0, R4 is
-ORy9, and Ar; is

s

(R14)q,

20 In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, Ry is
-ORlo, and AI2 is
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In anot her enbodinent, Xis 0, mis O, R4 is -OR10, and Arais (R9)s s is
1, and R9 is -CH3. 10 In another enbodinent, Xis O, mis 0, R4 is -C(O RLO,
and Ara iswobdsshbdos7 | N another enbodinment, X is 0, mis BerBéadosiozolO RLO,
and Ara is (R9)s In another enmbodinment, Xis 0, mis O, E (S @)26 10, and
Ara is -38 WD 2005/009987 PCT/ US2004/ 2 E(R9)s sis 1l and RO is
-(G-C6)alkyl. In another enbodinent, X} s 0O, mis 0, R4 is -C(ORi o, and
Arais (R9)s 5sis 1, and RO is - 74, 3 PI PERI DI NE COVPOUNDS OF FORMULA
(I'11) The invention also relates to CN{) ounds of formula (111): Arl R4 /
(R36 N x"NH Ar3 (lI1l1) and pharmaceut *sﬁ y. acceptable salts thereof, where
Art, Ar3, R3, R4, X 10 and m are define éﬂ&ve for the Piperidine Conpounds
of formula (111). In one enbodinment, Xis O In another enbodinment, Xis S.

| n anot her enbodi rrentJandtherl\étﬁNdlmém Ands heyridavimdignept, X iXO,sn N-0ORsis 15 In
anot her enbodi nent, X.is N—CRlO not her enbodi nent, Ar, is a pyrimdyl
group. In ah® o 3BdazisAdenz ot}g(}azo} Eglé’ubyrazi nyl group. In another

O . SRR e, | RSN SR FEIm s i

5 -C(O)Ryp, and Ar; is a benzoimidazolyl group.

In another embodiment, Ar, is a pyridazinyl group, X is O, m is 0, Ry is
-C(O)Ry9, and Ar; is a benzooxazolyl group.

In another embodiment, Ar is a pyridazinyl group, X is O, m is 0, R4 is
-C(O)Ryg, and Ar, is

10 (R14)q

In another embodiment, Ar; is a pyridazinyl group, X is O, m is 0, R4 is
-C(O)Rlo, and A1‘2 is

»
\/}RM)q

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

each Rj is independently: A
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I n anot her enbodi nent, Ara is (R9)s In another enbodinent, Ara -(Rl 1)r 5
It is to be understood that when two RLl groups are present on the sane
carbon ato R11 groups on the sane carbon atom - CN,
JOH, - N8, W‘k@?’”%ﬁ’m)z, _CHENR7, - NR7OH, - CORY, GI(O)%&[B%M?@E%ZOW. In
anot her enbodiment, p is 0. |In another enbodinent, pis 1. 10 In another
embodi ment , Rl is -H (@®nhalootCN-Odhb@nemiNHROr i s -hal o. I n anot her

enbodi nent i s- CH3. nt., R1AS- o nat her

enbodi nent , RI i s-CN. (]1)5(¢h@1‘§ﬂ?ﬁle @%5&&% '(8 d@éﬁ%ﬂ e‘tcﬁ °3W?Stltqtelﬁ

enbodi ment , yRbubsfintddét subdtituted Nith&ne D BRé R?@foupB'anldS NH2. I'n anot her

enbodi nent, Rl is-C(halo)3- In another enbodinent, R is-CH(halo)2. 20 In
anot her enbodi ment , Rat legst©mre Of Ris 0F Ry isrotberdhane. embodi nent , pis1land R is
-halo, -CN, -OH, -NQ, or -NH2. [In another enbodiment, pis | and R2 is

-(d-d O%al kyl, -(C2 0) a \ 20l O) 3 C3- Ci ) cycl oal kyl ,
- (C8- C14Ybi cycl oal kylg% ( Gyt NE 'L!Jm.i!u.\tlﬂ L0 02l kenyl |

- (Cg- C14) bi cycl oal ken | oal ken 7 25

menber ed) het er ocycl e, %’ % jr‘?gq\ért% ‘H’F%li? fgc @@ycl e, each of
which is unsubstituted or substltuted W|th one or nore R5 groups. -40 WO
2005/ 009987 PCT/ US2004/ 023912 In ano?ﬂer enbodinent, pis | and R2 is
-phenyl, -naphthyl, -(Cl4)aryl Ol(R5 tc{\llo-manbered) het eroaryl, each of
which is unsubstltut ed or substltu%ed or nore R6 groups. In

anot her enbodiment, mis | and R3 is -hgl -OH, -NO2, or -NH2; 5 1In
anot her enbodiment, mis 1 and R3 is - (Rl Ryl , -(C2-G o) al kenyl,
-(C2-CG o)al kynyl, -(C3-Ci o)cycloal kyl, -( 14) bi cycl oal kyl ,

-(Cs-C14)tricycloal kyl, -(C5-Ci o)cycloal ke yI , -(Cs-C14) bi cycl oal kenyl ,
-(Cs-C 14)tricycl oal kenyl, -(3- to 7- nme het erocycle, or -(7- to
10- nenber ed) bi cycl ohet erocycl e, each of whi ch/I\| S
rs
an

and pharmaceutically acceptable salts thereof, where Ry, Ry, Ars, R3, Ry,
X, n and m are defined above for the Piperidine Compounds of formula (II).
10 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-OR 1.

15 In another embodiment, Ars is

\
I /—(Re)s

In another embodiment, Ars is

T (Ry1)r
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unsubstituted or substituted wth one or nore R5 groups. 10 In another
enbodi nent, mis 1 and R3 is -phenyl, -naphthyl, -(Cl4)aryl or -(5-

to
10- nmenber eg; Sbddsgy! . each of which is unsubstituted or WM%&@Q V\nl';]h

one or nore groups. In another enmbodinent, mis | ancr
anot her enbodinent, R4 is -OH 15 In another enbodinent, R4 is -OCF3 In
anot her enbodi nent, Rt is o béunderstood thabwhes tweonio gronpstare R4seang on (helsa®e) al kyl .

I n anot her enmbodipent, R4 is - CH3. ]n another enbodi nent I Sy CHROH. 20
I another SHBSRPRERChe P RY ereusdn e SO ARG AT oM ‘o0 Db

I n anot her exbgpdi ., -CH=NR, --SR20H, -CORNOICIONRE BROC(®)OR,. R4 is -CHF. In
anot her enbodi rreg{a,?‘%m S -CI7—|( hal 0) 2. 25 Imr(ljlanot her enbodi7ment, R4 is -CF3.
I n anot her enbodi nent In paothey emyodimentn bt her enbodi ment, R4 is -OR10. In
anot her gnbodi nent, Rini S -SRél . lnenqno}s er enbodinment, R4 is -C(ORlo. 30
I n anot her enbodi nent, tp%r - e ! Sdnot her enbodi nent, R4 is -C(OH.

| n anot her enbodi ment Jn Bothér entBoddiéht, R} 18 -@Ot her enbodi ment, R4 is
-OC(O R10. In another enbodinment, R4 is -SO2Ri o. -41 WO 2005/ 009987

PCT/ US2004/ 023912 | nImaratherrenshedigentalit is-Gs-i s - OC(OQ) NHRLO. I n anot her
anot her - enbodi ment . Ath e emelieRB REEARIET S ™1 anot her embodi ment . Ara
'S In another embodiment, R; is-CN,
10 In another embodiment, R; is-OH.
In another embodiment, R; is-OCHja.
In another embodiment, R is-NHj.
In another embodiment, R; is-C(halo)s.
In another embodiment, R; is-CH(halo),.
15 In another embodiment, R; is-CH;(halo).
In another embodiment, n is 1 and R, is -halo, ~-OH, or -NH..
In another embodiment, n is 1 and R is -(C;-Cyg)alkyl, -(C5-Cyo)alkenyl,
-(C2-Cip)alkynyl, -(Cs-Cio)cycloalkyl, -(Cs-Cyq)bicycloalkyl, ~(Cg-Cia)tricycloalkyl,
-(Cs-Cip)cycloalkenyl, -(Cs-Ci4)bicycloalkenyl, -(Cs-Ci4)tricycloalkenyl, -(3- to 7-

20 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 R¢ groups.
25 In another embodiment, m is 1 and R3 is -halo, -CN, -OH, -NO,, or -NH;;
In another embodiment, m is 1 and Rj3 is -(C;-Cjg)alkyl, -(C,-Cjg)alkenyl,
-(C2-Cyp)alkynyl, -(C3-Cjg)cycloalkyl, -(Cs-Cia)bicycloalkyl, -(Cs-Cia)tricycloalkyl,
-(Cs-Cig)cycloalkenyl, -(Cs-Cya)bicycloalkenyl, -(Cs-Cia)tricycloalkenyl, -(3- to 7-
membered)heterocycle, or -(7- to 10-membered)bicycloheterocycle, each of which is
30 unsubstituted or substituted with one or more Rs groups.
In another embodiment, m is 1 and Rj is -phenyl, -naphthyl, -(C14)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 -CHa.
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-(RL 1)r andrisl. 10 In another enbodinent, Arl is a pyradizinyl group, X
iIs 0, mis O, R4is -halo, and Ara is -(RLl1)r In another enbodi nent, Arl

is a pyrang@dmgm pPup, Xis 0, mis 0, Rd is -F and Arlgcf/ﬁ%ﬁ)%%;n 15 In
'S

anot her e nen Art is a pyradizinyl group, Xis 0, mi -d,
and Ara is 3-MXx -42 WD 2005/ 009987 PCT/ US2004/ 023912 In anot her
enbodi nent, Arl is a hyasethen embodimentpRs X-O8.0, mis 0, R4 is -Br, and Ara

is R 1)r In another enbodjnment, Art is a di zinyl group, Xis 0, mis O,
R4 is 5 -1, and Ara i %EI)WQQ&S?H{%V'%& ment, Arl is a pyradizinyl
group, X is 0, mis O,m%m&emmmemaggls%ﬁol s R9)s 10 In another

enbodi nent, Art is a pyradizinyl group, Xis 0, mis 0, R4 Is -F, and Ara

is (RS)s I'n anot her énbm@thmmbodxnem, Ry ISﬁ(GlsC&)alkIM is-d, and Ara is 31~
Rals Br. and Ara | 0K Snbpdinest ROs 05 Rl %rs838’4/ 02012 In
anot her enbodi ment, A ahéthér di¥c¥ethédt ] isQCPYOH. X is O, mis O, Ito. is -I,
and Ara is (Rs)s
In another embodiment, R4 is -CH,Cl.
In another embodiment, R4 is -CH,Br.
In another embodiment, R4 is -CHpI.
10 In another embodiment, Ry is -CH,F.
In another embodiment, R4 is -CH(halo),.
In another embodiment, R4 is -CFs.
In another embodiment, R4 is -NO..
In another embodiment, R4 is -OR .
15 In another embodiment, R, is -SRya.
In another embodiment, R4 is -C(O)R 0.
In another embodiment, R4 is -COOH.
In another embodiment, R4 is -C(O)H.
In another embodiment, R4 is -COORo.
20 In another embodiment, R4 is -C(O)OR .
In another embodiment, R4 is -SO;R .
In another embodiment, R4 is -OC(O)NHR ;.
In another embodiment, R4 is -NHC(O)R 3.
In another embodiment, R4 is - CON(R13)2.
25 In another embodiment, Ar; is

N
l T (Ro)s

andsis 1.

In another embodiment, Arj is
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I n anot her enbodi nent, Art is a pyradizinyl group, Xis 0O, mis O, R4 is 5
-OH, and Ara is -(R11)r In another enbodinent, Ari is a pyradizinyl group, X
is 0, mis i -OH, and Ara is (Ra)s 10 In another i Art is
a pyradizir‘n@?ug%rggg%yx is 0 mis 0, RAis -OH and Ara F(g %Oglﬁﬁ ere s
is 1l and RO is -(d-C6)al kyl. In angther enbodinment, Arl is a pyradi zinyl
group, Xis 0O, mis 0, R4is 15 -OH, j|and Ara is (Rs)s c¢- I where s is 1,
and R9 is -CH3. In another enbodi nmen is a pyradizinyl group, Xis 0, m
is 0, RAdis -CH3, and Arais -44 RQHo87 PCT/ US2004/023912 RI11)r In
anot her enbodi nent, Arl is a pyradi group, Xis 0, mis 0, RAis -CH3,
and Ara is (R9)s 5 In another enbodinment, Arl is a pyradizinyl group, Xis
0, mis O, Rﬁriiﬁsl -CH3, and Ara is Nzz (R9)s | a], I and sis 1, and RO is
-(O-CG)aIkaf/l. A anot her enbodi ment, Art is a pyradizinyl group, Xis 0, m
is 0, R4 is 10 -CH3 Inancthéy émbsdimb) X is Ohai 8 05R); $ -haloaast BB; ks -CH3. In
anot her enbodi nent, Arl is a pyradizinyl group, Xis 0, mis 0, R4 is

-ORlo, and Ar3 is 15 -(Rt 1)r

T (Ri1)r

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

s

(R11)r

In another embodiment, X is O, m is 0, Ry is -Cl, and Arj is

O

T (Ri1)r

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

()

T (R11)r
10 .

In another embodiment, X is O, m is 0, Ra is -1, and Ar; is

()

T (R11)r

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

AN

| /_(RQ)S.
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I n anot her enbodi nent, Ar is a pyradizinyl group, Xis O, mis 0, R4 is
-ORjo, and Ar3 is (R9)s -45 WD 2005/009987 PCT/ US2004/ 023912 | n anot her
enbodi ment pyradi zinyl group, Xis 0, mis O, and
Ara is (RSSW&%OSO&”?T and RO is -(d-C6)alkyl. 5 In anot %F*R}%OO%% Art
is a pyradizinyl group, Xis 0, mis O, R4 is -ORLO, and Arals(Rs)s 14 s
is 1, and RO is -CH3. InmnahhotmbOdénnbderieﬁl,miGrQ,MiSf,pwamizi nyl group, X
is 0 mis 0, R4is 10- =C(ORlo, and Ara is 5"T (Rn )r In another

enbodi ment, Art is a pyradizinyl grous is0 misO0 R4Ais -CCORO, and
Ara is (Rs)s 15 In another enbodinent,| Art is a pyradizinyl group, X is O,
mis 0, Rdis -C(OR o, and Arais (SR s is 1, and RO is -(d-C6)alkyl.

| n anot her enbodi ment, Art is a pyrad (Rgsoup, X is 0, mis 0, R4 is 20
-C(ORlo, and Ara is -46 WD 2005/ 00998%PCT/ US2004/ 023912 (R9)s s is 1,

and R9 is -CH3. 4.4 PIPER DI NE COWPOUNDS OF FORMULAS (D - (II1) In the

Pi peri di ne Conpounds tlhahothervembodifigntgKds @, m B3O, R3 igHClyndcAn ibe S5 attached
to a carbon atom adj acent to the carbon atom attached to the R4 group, or
the R3 group can be attached to a ¢ atom adj acent to the nitrogen atom
attached to the -C(X)NHAr2 or -C(X)N Ar3 group. In one enbodinent, the R3
group is attached to a carbon atom ent to the carbon atom attached to
the R4 group. |In another —(Ro)s

5 In another embodiment, X is O, m is 0, Ry is -Br, and Ars is

\/

(Rg)s

In another embodiment, X is O, m is 0, Ry is -1, and Ars is

(RQ)s

\/

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

O

(R11)r
10 .

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

AN
P (RQ)s

In another embodiment, X is O, m is 0, R4 is -OH, and Arj is
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enbodi ment, the R3 group is attached to a carbon atom adj acent to the
nitrogen atom 10 attached -C(X)NH-Ar2 or -C(X)NH Ar3 group. In one

enbodi ment ywabas Pi peri di ne Conpound has an R3 group atom
to which tr?é R3 g(r)%gg is attached has the (R) configur atigﬁil%lg%loog/ﬁ%?ﬁgr
enbodi nent, where the Piperidine Co has an R3 group, the carbon atom
to which the R3 group is attached has the (S) configuration. 15 In another
enbodi ment, the Piperidine Conpound hasgn R3 group, the R3 group is
attached to a carbon atom adjacent tof|t herqRgon atom attached to the R4
group, and the carbon to which the oup is attached is in the (R
configuration. In another enbodinent, the Piperidine Conpound has an R3
group, the SR 8 &L to a carbon atom adjacent to the carbon
att ached toaﬁﬁg' R4 gdr%ug?l ?‘ﬁgemglér bon to which the R3 20 group is attached is
in the (R configur at iloapothederdBodiment| Xl is 04 mais iy R4 im<HbsandtArs ésd  or
substituted with one or nore halo groups. In another enbodinent, the

Pi peridine Conmpound has an R3 group, R3 group is attached to a carbon
atom adj acent to the carbon attached tjo the R4 group, the carbon to which
the R3 group is attached is in the ( nfiguration, and R3 is -CH3. In
anot her enbodi nent, the Piperidine Relas an 25 R3 group, the R3 group
is attached to a carbon atom adj acent the carbon attached to the R4
group, the carbon to which the R3 group is attached is in the (R

confi gur 8ti aris 14l B3is -CHs- CF3. I n anot her enbodi nent, the Piperidine
Conpound has an R3 group, the R3 _group is attached to a carbon atom

adj acent to the car bordnapphieheabedimerie Xrs Oyfbisy; Re e CHsapbAr3i® which the R3
group is attached is in the (R) configuration, and R3 is -CH2CH3. 30 In
anot her enbodi nent, the Piperidine nd has an R3 group, the R3 group
is attached to a carbon atom adj acent tjo the nitrogen atom attached to the
-47 WD 2005/ 009987 PCT/ US2004/ 023912 E%:frz or -C(X)NH Ar3 group, and
the carbon to which the R3 group is qttagh&ditirs in the (R) configuration.

I n anot her enbodi nent, the Piperidine npound- has an R3 group, the R3
group is attached to a carbon atom adj acent to the nitrogen attached to the
-C(X) NH- Ar2 or - C(X) NHaAngthgr eodimbet, Xds Dom is®, RaisciCHahendRArgs oup i s
attached is in 5 the (R configuration, and R3 is -(Cl-C4)al kyl
unsubstituted or substituted with on nore hal o groups. In another
enbodi nent, the Piperidine Conpound has} an R3 group, the R3 group is
attached to a carbon atom adj acent t nitrogen attached to the -

C(X)NH Ar2 or -C(X)NH Ar3 group, the tar boiRe)le whi ch the R3 group is
attached is in the (R) configuration, d R3is -CH3. In another

enbodi nent, the Piperidine 10 Conpound has an R3 group, the R3 group is
attachedOt o a carbon ghanotheyj anleodimemt, XHeO, i &100Be is -AHaalArtio t he
-C(X)NH Ar2 or -C(X)NH Ar3 group, the carbon to which the

N
| _Ras

b

s is 1, and Ry is -(C1-Cg)alkyl.
In another embodiment, X is O, m is 0, R4 is -CH3, and Arj is

AN
| T(Ro)s

15 sis1, and Ry is -CHj3.
In another embodiment, X is O, m is 0, R4 is -ORyq, and Arj is
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R3 group is attached is in the (R) configuration, and R3 is -CF3. In another
enbodi nent, the Piperidine Conpound has an R3 group, the R3 group is

attached tgv%t%&_gw atom adjacent to the nitrogen attac?ﬁgmégmg/}pﬁmz

- C( X) NH- Ar X) NH- Ar 3 group, the carbon 15 to which group is
attached is in the (R) configuration, R3 is -CH2CH3. In anot her
enbodi nent, the Piperidine Conpound hay an R3 group, the R3 group is
attached to a carbon atom adj acent to carbon atom attached to the R4
group, and the carbon to which the gHem s attached is in the (S)
configuration. In another enbodi menty e Piperidine Conpound has an R3

group, the R3 group is attached to a 20 carbon atom adjacent to the carbon

attached to the R4 grgy t ttached is
in the (9 confrguratron &JQIEI (?%Q?t(% X‘@JA" Fhunsulglgtrtu&lz

substituted with one or nore hal o groups. In another enbodi nment , the

Pi peridine Conpound has an R3 group, the R3 group is attached to a carbon
atom adj acent to the carbon attached the R4 group, the carbon to which
the R3 group is attached is in the ( ﬁ@figuration, and R3 is -CH3. In
anot her enbodi nent, the Piperidine 8s an R3 group, the R3 group
is attached to a carbon atontadjacent to the carbon attached to the R4

group, the carbon to t he up.i s att ed is,in_t S)
configuration, and R3 WWS%O?H%@ ?d?f‘ré‘nocR‘P Hae'd%‘p&rr di ne
Compound has an R3 group, the R3 group is attached to a carbon atom

adj acent to the carbon attached to the group, the 30 carbon to which the
R3 group is attached is in the (S) configuration, and R3 is -CH2CH3. In
anot her enbodi nent, the Piperidine Fp\tmg r}as an R3 group, the R3 group
is attached to a carbon at om adj acent e9ﬁitrogen atom attached to the -
C(X) NH- Ar2 or -C(X)NH Ar3 group and the carbon to which the R3 group is
attached is .in %%(S)\%él uratron I n anot her enbodi nent, the Piperidine
Conpound has ik 98 - lp09987 PCT/ US2004/ 023912 group, the R3 group
is attached to a carb 0 iot R t it 0 the
-C(X) NH- Ar 2 or -C(X)Nﬁ#&?él gr%ﬁ%@tﬁ et’jég? oﬁ“tgg ICE)I?&& group i's
attached is in the (S) configuration, and R3 is -(Cl-C4)al kyl unsubstituted
or substituted with one or nore halo groups. In another enbodi nent, the

Pi peri di ne Conpound has an R3 group, e R3 group is attached to a carbon
at om adj acent to the nitrogen attach t A S C(X) NH- Ar2 group or
-C(X)NH Ar3, the carbon to vvhich t he roup’is attached is in the (S
configuration, and R3 is - . I'n anot her enbodi nent, the Piperidine

Conmpound hasS &0 alﬁ%]?gr the R3 group is attached to a carbon atom adj acent
to the nrtroge’h hed>to the -C(X)NH Ar2 or -C(X)NH Ar3 group, the

carbon tig whi ch the 1Qn&BotHécebddimarit} XGHE0m i§ ) R4 ishe€(OR o cadfAgty at i on, and
R3 is -CF3. In another enbodi nent, the Piperidine Conpound has an R3 group,

the R3 group is attached to a carbon,l?,ajm
(R11)r

In another embodiment, X is O, m is 0, R4 is -C(O)R1p, and Arj is

A
tl /—t (Bols

In another embodiment, X is O, m is 0, R4 is -C(O)R 1, and Arj is
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adj acent to the nitrogen attached to the -C(X)NH Ar2 or -C(X)NH Ar3 group,
the carbon to Wnich the R3 group is attached is in the (S) configuration,

and R3 is V’n%ﬁyﬁl anot her enbodi nent, the R3 group i a
carbon atoml jacent to the nitrogen attached to the Spé(a%%&glﬁ&?lgr

-C(X)NH Ar3 group, and the R3 group -CH3. In another enbodi nent, the
R3 group is attached to a carbon atom |adjacent to the nitrogen attached to
the -C(X)NH Ar2 or -C(X)NH Ar3 group, the R3 group is a -CF3. In

anot her enbodi nent, the R3 group is g:q;)go a carbon atom adjacent to
the nitrogen attached to the -C(X) NH -C(X) NH-Ar3 group, and the R3 20

group is a - CH2CHS. In anot her enbodi ment, thé R3 group is attached to a
carbon ato ] thﬁﬂgtltrogen attached to the -C(X) NHAr 2 or
C(X)NI—I—ArgEbS?igﬁlg(? t(?h cdrbon to which the R3 group is attached is in
the (R) configurati onmdnmﬂmehibedunmbom(h;&nhsOtlbﬁsFB(@)lhwands\raist ached to a
carbon atom adj acent to the nitrogen attached to the -C(X)NH Ar2 or
-C(X)NH- Ar3 group, the carbon to whi wWhe R3 group is attached 25 is in the
(R configuration, and the R3 group isja -CH3. In another enbodinment, the R3
group is attached to a carbon atom ’l' ent to the nitrogen attached to the
-C(X)NH-Ar2 or -C(X)NH Ar3 group, t gt{Ry)s to which the R3 group is
attached is in the (R) configurationszand the R3 group is a -CF3. In

anot her enbodi nent, the R3 group is attached to a carbon atom adjacent to

t he nitropgepisat taﬁ&‘kgqg_tqithe -C(X)NH Ar2 or 30 -C(X)NH Ar3 group, the carbon
to which the R3 group is attached is in the (R) configuration, and the R3
group is a -CH2CH3. In another enbodlnent inis 1 and R3is cisto R4. In
anot her enmbodiment, #3 is EDEN [POUNDS € HEAAID e Pi peri di ne
Compounds are Ilsted bel ow in TabI es 1-18: -49 WO 2005/ 009987

PCT/ US2004/ 023912 TaBheinventiorrulg) relateso-crpporeds affrmira (Bhar maceut i cal |y
acceptabl e salts thereof, where: Conpound R RO AAA -C -H

Arq R4
E}(Rs)m

N

x)\l?lH
Arg
14y

and pharmaceutically acceptable salts thereof, where Ary, A3, R3, Ry, X

10  and m are defined above for the Piperidine Compounds of formula (III).
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.
15 In another embodiment, X is N-ORo.
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, Ar; is a thiazanyl group.
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AAB -C -tert-butyl AAC -d -iso-butyl AAD -d -sec-butyl AAE -d -c
clohex |  AAF -C -tert-butoxy AAG-C -iso- ro oxy AAH-d -CF3 AA -d
- CH2CF3 s - 3 AXK -d -d AAL -d -Br AAM-d,= >

- n- but yl %&0%09%pr opyl AAP -F -H AAQ -F -tert-but yﬁCfﬁi@ﬂ?ﬁ'—n&
-iso-butyl AAS -F -sec-butyl AAT -F -cyclohexyl AAU-F -tent-butox AAV
-F -iso- ro oxy AAW Iranades embagliment, AGPCF3  AAY -F -OCF3 AAZ -F -0 -50

WO 2005/ 009987 PCT/ US2004/ 023912 ABA -F -Br ABB -F -1 ABC -F -n-butyl
ABD -F -nro | ABE -CH3 -H ABF -CH3wwywe-butyl ABG -CH3 -tert-butyl ABH
-CH3 -sec-butyl ABI -CH3 -cycl ohexyl
AN
—(R
I/ (9)3.

In another embodiment, Ar;

T (R11)r

5 It is to be understood that when two R;; groups are present on the same
carbon atom, the two Ry groups on the same carbon atom are not both -CN, -OH, -N3,
-NO3, -N(R7)2, -CH=NR7, -NR;OH, -COR;, -OC(O)R7, or -OC(O)OR.

In another embodiment, p is 0.
In another embodiment, p is 1.
10 In another embodiment, R; is -H.
In another embodiment, R; is -halo.
In another embodiment, R; is-CHj.
In another embodiment, R; is-NO,.
In another embodiment, R; is-CN.
15 In another embodiment, R; is-OH.
In another embodiment, R; is-OCHj.
In another embodiment, R; is-NHo.
In another embodiment, R; is-C(halo)s.
In another embodiment, R; is-CH(halo),.
20 In another embodiment, R; is-CHs(halo).
In another embodiment, p is 1 and R; is -halo, -CN, -OH, -NO,, or -NH,.
In another embodiment, p is 1 and R; is -(C;-Cjp)alkyl, -(C,-C)g)alkenyl,
-(C2-Cyo)alkynyl, -(C3-Cjo)cycloalkyl, -(Cs-Ci4)bicycloalkyl, -(Cs-Cig)tricycloalkyl,
-(Cs-Cyo)cycloalkenyl, -(Cg-Ci4)bicycloalkenyl, -(Cs-Cis)tricycloalkenyl, -(3- to 7-
25  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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ABJ -CH3 -tert-butoxy ABK -CH3 -iso-propoxy ABL -CH3 -CF3 ABM -CH3
-CH2CF3 ABN -CH3 -OCF3 ABO -CH3 - ABP -CH3 -Br ABQ -CH3 -1 ABR -CH3

- n- but yl - -n- rol ABT -CF3 -H ABU -CF3 -tert- ABV - CF3

-i so- butylé%%g@ﬂ_%q—g -sec-butyl ABX -CF3 -c clohex | Al &/&30"—@2@?- but oxy
ABZ -CF3 -iso- ro ox ACA -CF3 -CF3 ACB -CF3 -CH2CF3 ACC -CF3 -OCF3 ACD
-CF3 -C  ACE - CF3 - Bin andlier-eff®dinent, 406 1-a08 Ro-i -fhenyl, -naptifyl, 3 4)ard pr opy |

fSec- butyl Gl Rembeiedheinrony, cochfl s ety RubsTed oI - 1o
ox ACP - CHERyre ﬁ?émuﬁé?Q -CHF2 -CH2CF3 ACR -CBF2 -OCF3 ACS -CHF2 -d
In another embodiment, m is 1 and Rj3 is -halo, -CN, -OH, -NO,, or -NHj;

5 In another embodiment, m is 1 and R3 is -(C;-Cjp)alkyl, -(C,-Cjp)alkenyl,
-(C»-Cip)alkynyl, -(Cs-Cjg)cycloalkyl, -(Cg-Cia)bicycloalkyl, -(Cs-Ciatricycloalkyl,
-(Cs-Cio)cycloalkenyl, -(Cs-Cj4)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.

10 In another embodiment, m is 1 and Rj 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.

In another embodiment, m is 1 and Rj is -CHs.
In another embodiment, R4 is -OH.

15 In another embodiment, Ry 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.

20 In another embodiment, R4 is -CH,Cl.

In another embodiment, R4 is -CH,Br.

In another embodiment, R4 is -CH,I.

In another embodiment, Ry is -CH,F.

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

25 In another embodiment, Ry is -CFs.

In another embodiment, R4 is -NOa.

In another embodiment, R4 is -OR .

In another embodiment, Ry is -SR3.

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

30 In another embodiment, R4 is -COOH.

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

In another embodiment, R4 is -COOR 0.
In another embodiment, R4 is -OC(O)R 10.
In another embodiment, Ry is -SO»R 0.
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ACT -CHF2 -Br ACU -CHF2 -1 ACV -CHF2 -n-butyl -51 WO 2005/ 009987
PCT/ US2004/ 023912 ACW-CHF2 -nro | ACX -OH -H ACY -OH -tent-butyl ACZ

-OH - so- byty -sec-butyl ADB -OH -c cl ohex |
-tert-but oxy 2\%@9&8—! -iso- ro ox ADE -OH -CF3 ADF - O—I%%mﬁ}é OH
-OCF3 ADH -OH - AD -OH-Br ADJ -OH -1 ADK -OH -n-butyl ADL -CH -n-

rop 1 ADM-NX®2 -H ArIJDancpmemtmdumgutmls -BOMO)NHR 10~ i so-butyl ADP - NO2

-sec-butyl ADQ - NO2 cl.ohex .l ADR NC2 utox ADS -NO2 -iso- ro oxy
AT Nep L o N B R odiE. Rep NHEDR Ao - oo - O ADK NGE - B

ADY -NQ2 -1 ADZ - NO2 [n BnéthénémbotiiEfent NRis - CONEY 3),.

In another embodiment, Ar; is

| T
S P (Ro)s

and s is 1.

In another embodiment, Ar; is
i : (R4 1)r

andris 1.
10 In another embodiment, Ar, is a pyradizinyl group, X is O, m is 0, Rq is

-halo, and Ar; is

i : (R11)r

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is
-F, and AI3 is

i ; (R11)r
15

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

-Cl, and Arj is
i : (H11)r
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AEB -CN -H AEC -CN -ten-butyl AED -CN -iso-butyl AEE -CN -sec-butyl AEF
-CN -cycl ohexyl AEG -CN -ten-butox AEH -CN -iso-ro x AEl -CN -CF3 AEJ

- CN - CH2CR 2 -OCF3 AEL -CN - AEM -CN -Br AEN+ - -CN
Cmbu 1 ARe Aot - Y AEQ -Br -H AER -Br ----- F--tel}Lr?-TgH’tﬁzg/q"m—zgg?V\o
2005/ 009987 PCT/ US2004/ 023912 AES -Br -iso-butyl AET -Br -sec-butyl AEU
-Br -c clohex | AEV -Branother embadiment, AXEis/a Pradizisyl group,ydy is QEX is @rR+iCF3  AEY

-Br -CH2CF3 AEZ ;Br. -OCF3 AFA -Br -G AFB -Br -Br AFC -Br -1 AFD -Br
‘n-but 1 ABEIEAGES b onvl AFF -1 -tent-butyl AFG -1 -H AFH -
-iso-butyl AFl -1 -sec-butyl

(R11)r

In another embodiment, Ar, is a pyradizinyl group, X is O, mis 0, Ry is
5 -I,and Arsis

(O

(Ry1)r

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, Ry is
-halo, and Arj is

AN

I JFas

10 In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is
-F, and Ar; is

e

(HQ)S

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

A

| /_(Rg)s

15 In another embodiment, Ar, is a pyradizinyl group, X is O, m is 0, Ry is
-Br, and AI‘3 is

(o

T—(Ro)s
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AN -
AFN

| -c¢ clohex |

AFK -1 -tert-butoxy AFL -I -iso-propoxy AFM-1 -CF3

-CH2CF3 AFO -1 -OCF3 AFP -1 - AFQ -1 -Br AFR -I -1 AFS -1

- n- but yl

1 Br
wher
AFX

N O&

e:
-C

-sec- butyl

Ifzopé&o@%‘zﬁ

Compound R1 Rg AFU -d -H AFV -d -ten-butyl AFW-CO -iso-but |

- i SO- propoxy

-d

- Br

AGED

10

15

Fovtas

ro |l -53 WO 2005/009987 PCT/ US2004/ %ﬁ?é 2 RiN
b) and pharmaceutically acceptable sa %0%42@2%1?

AHiy angther embgdiment, Ar; is\Epyradizinyl grouph ot 89X m KE\R« @

-CF3 AGC -d -CH2CF3 AGD -d -0OCF3 ACGE -d -d AGF
AGH -d -n-butyl

N
| Rk

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

-OH, and Ar; is

(O

T (Ri1)r

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

-OH, and Ar; is

X
_F(Rals

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

-OH, and Al‘3 is

T—(Ro)s

s

where s is 1, and Ry is -(C;-Cg)alkyl.

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

-OH, and AI3 is

l (Ro)s

where s is 1, and Ro is -CHj.

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

-CH3, and Ar; is
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AGd -d -n-propyl A& -F -H AXK -F -ten-butyl AGQ -F -iso-butyl AGM-F
-sec-butyl AGN -F -c clohex | AGO -F -tert-butoxy AGP -F -!so- ro ox AGQ

-F -OF3 §HRCF3 AGS -F -QCF3 AGT -F -0 -54 WO
hCT Us2004 ey R A b -1 AGNLF -m butyI%(BQ@?ﬁ%nro yl

AGY -CH3 -H A& -CH3 -tent-butyl A -iso-but I AHB -CH3 -sec-butyl
AHC -CH3 -c clohex | AHD -CH3 -tert-b toxy AHE -CH3 -iso- ro ox AHF -CH3
-CF3 AHG -CH3 -CH2CF3 AHH - CH3 - OCF, M-CH3 - AM-CH3 -Br AHK -CH3
-1 AHL -CH3 -n-butyl AIM-CH3 -n- r T - CF3 - H AHO - CF3 -tert-butyl
AHP - CF3 -iso-butyl :

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

-CH3, and Ars is
X
| (Ras
5 In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, R4 is
-CH3, and AI‘3 is
AN
| Rals

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

(Rs)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
—ORlo, and A1‘3 is

5’('31 1 )r
15

In another embodiment, Ar, is a pyradizinyl group, X is O, m is 0, R4 is
-OR10, and A1‘3 is

(RQ)s

\ |/
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AHQ -CF3 -sec-butyl AHR -CF3 -c clohex I AHS -CF3 -tert-butoxy ANT -CF3

-iso ro x

AHU -CF3 -CF3 AHV -CF3 -CH2CF3 AHW-CF3 -OCF3 AHX -CF3 -d

ANY - CF3 - cF3 .| AIA-CF3 -n-butyl AID -CF3 -n, _ Ol F2
WOA?W _H AIE -CHF2 -iso-butyl AIF -mFBPC-@H%Z-"B@%?” Al G

-ten-butyl

-CHF2 -c clohex | AIH -CHF2 -tert-butoxy Al -CHF2 -iso-propoxy AlJ -CHF2
-CF3  AIK - CHF2 - CH2CHg another enthadmertGhg is Apirad@zimg grap, XAs Q, nCis2 Ry Al O

-CHF2 -1
- n- propyl

-sec- butyl

10-

15

20

Al P _-CHF2 .-n-butyl -55 WD 2005/009987 PCT/ US2004/ 023912 Al Q - CHF2
ORio i A5 'S o

AlS -CH -ten-butyl AT -OH -iso-butyl AU -OH
AlV -OH -c clohex | AIW-OH -tert-butoxy AIX -OH -iso- ro oxy

N
| (Ros

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
-OR 0, and Arj is
N
| (Raks
sis 1, and Ry is -CHs.
In another embodiment, Ar, is a pyradizinyl group, X is O, mis 0, R4 is
<C(O)R10, and Arj is

s

(Ri1kr

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

-C(O)R10, and Arj is
X
| _ (Rs)s

In another embodiment, Ar; is a pyradizinyl group, X is O, m is 0, Ry is
-C(O)Ry9, and Arj; is

X
| (Rols

?

s is 1, and Rg is -(Cl-Cs)a]kyl.
In another embodiment, Ar, is a pyradizinyl group, X is O, mis 0, R4 is
-C(O)Ry0, and Arj is
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ALY -OH-CF3 AIZ -OH-CH2CF3 AJA -OH -OCF3 AJB -OH-d AJC -OH -Br AJD
-OH -1 AJE-H-n-butyl AJF-OH-n- rol AIJG-NXR2 -H AJH -NX2 -tea-butyl

AR - N2 -igQ- AJJ -NO2 -sec-butyl AM-NO2 -cycloh - NO2
-tert-buto@}a@(xﬁbg%@ -iso- ro oxy AIJN-NOX2 -CF3 AJO - 5_2@]_4@&%;2 AN

-N02 -OCF3 AJQ -NO2 -d AJR-N® -Br, AJS -NO2 -1 AJT -NO2 -n-but 1 AJU
-N®2 -n- rol AN-CN-H AIJW-CN -ten-jputyl AJX -CN -iso-butyl AJY -CN
-sec-butyl AJZ -CN -cycl ohexyl AKA -tert-butoxy AKB -CN -iso-propoxy
AKC -CN -CF3 AKD -CN -CH2CF3 AKE - & AKF -CN -C  AKG -CN -Br AKH
-CN -1 )

s is 1, and Ry is -CHj.

44 PIPERIDINE COMPOUNDS OF FORMULAS (D - (I1

In the Piperidine Compounds that have an R3 group, the R3 group can be
5  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

10  attached -C(X)NH-Ar; or -C(X)NH-Ar; 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.

15 In another embodiment, the Piperidine Compound has an Rj 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 R3 group is attached is in the (R) configuration. In another
embodiment, the Piperidine Compound has an R3 group, the R group is attached to a
carbon atom adjacent to the carbon attached to the R4 group, the carbon to which the R

20  group is attached is in the (R) configuration, and Rj 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 (R)
configuration, and R3 is -CHj3. In another embodiment, the Piperidine Compound has an

25  Rj group, the Rj 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 R
is -CF3. 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 Rz group is attached is in the (R) configuration, and Rj is -CH,CHj.

30 In another embodiment, the Piperidine Compound has an R; group, the R;

group is attached to a carbon atom adjacent to the nitrogen atom attached to the -
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AKI -CN -n-butyl AKJ -CN-n- rol AKK -Br -H AKL -Br -ten-butyl -56 WO
20051009987 PCT/ US2004/ 023912 AKM -Br -iso-butyl AKN -Br -sec-bull AKO

-Br -c cloﬁ%oby@@% Br -tert-butoxy AKQ -Br -iso- roox 3 AKS
B - crocr O o U B O Ak - Br B ARG

-n-butyl AKY -Br -n- rol AKZ -1 -tert-butyl ALA -1 -H ALB -I -iso- butyI
ALC -1 -s eCCOW{-AxthC(DQNH-Atmemp Iand ﬂsleh‘car‘don td evtictbtht &% \eroudl ik attdched §0 I O

oxy ALG -1 CF3 ALH -1 -CH2CF3 -OCF3 _ALT, -1 -Br ALL
1o ALM inythe R)sanfiguragipn anqﬂler P@bpdmmat s Bl@e%sileeé?%monéﬁm/ 023912

group, the R; 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
5 the (R) configuration, and Rj 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 -
CX)NH-Ar, or -C(X)NH-Ar3; group, the carbon to which the R3 group is attached is in
the (R) configuration, and R3 is -CH3. In another embodiment, the Piperidine

10  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 -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

15  to which the R; group is attached is in the (R) configuration, and Rj is -CH,CHj.

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 R3 group is attached is in the (S) configuration. In another
embodiment, the Piperidine Compound has an R3 group, the R3 group is attached to a

20  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;-Cs)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)

25  configuration, and Rj is -CHj3. 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 R
is -CF3. 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

30 carbon to which the R3 group is attached is in the (S) configuration, and R; is -CH,CHs.

In another embodiment, the Piperidine Compound has an R3 group, the Ry
group is attached to a carbon atom adjacent to the nitrogen atom attached to the -
CX)NH-Ar; or -C(X)NH-Ar; group, and the carbon to which the R group is attached is
in the (S) configuration. In another embodiment, the Piperidine Compound has an R;
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Table 31\ RiN 1 FN OJINH RO (lic) and pharmaceutically acceptable
salts t hereof, where: Conmpound R1L RO ALO-O -H ALP -d -tert-butyl ALQ

-i so- -sec-butyl ALS -d -cycl ohexyl -
-tent but 8&@2&,&{9@9@5 -iso- ro ox ALV -d -CF3 ALW-C PM?@%’“”’BPX -d

-OCF3 ALY -d -d ALZ-d -Br AMA-C -1 AMB -d -n-butyl AMC -d -n-
rol AM - uﬂ"the%é‘:_groﬁp istattathddlib 4l carbOiRtork adjacent k3 ithy nitrd¥ée atthched @6 theut v
AWH - F -cycl ohex -F -tert-butoxy AMJ -F -iso-_roox AW -F -CF3 AM
-F -CH2cF3 C Mﬁﬁr; orcES (XOAH Arg gragp, the carbon to which the R3 group is attached is in

the (S) configuration, and Rj is -(C;-Cy4)alkyl unsubstituted or substituted with one or
more halo groups. In another embodiment, the Piperidine Compound has an R3 group,

5 the Rj3 group is attached to a carbon atom adjacent to the nitrogen attached to the -
C(X)NH-Ar; group or -C(X)NH-Ar;, the carbon to which the R3 group is attached is in
the (S) configuration, and R3 is -CH;. 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

10 Rj group is attached is in the (S) configuration, and R3 is -CF;. In another embodiment,
the Piperidine Compound has an Rj 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 (S) configuration, and R3 is -CH,CH3.

In another embodiment, the R3 group is attached to a carbon atom

15  adjacent to the nitrogen attached to the -C(X)NH-Ar; or -C(X)NH-Ar; group, and the R3
group is a -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-Ar; group, and the R3
group is a -CF;. In another embodiment, the R; 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 R3

20  group is a -CH,CHj3. 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 R; 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

25  is in the (R) configuration, and the Rj group is a -CHj3. In another embodiment, the R
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 -CF;. In another embodiment, the R3 group is
attached to a carbon atom adjacent to the nitrogen attached to the -C(X)NH-Ar; or

30 -C(X)NH-Arj; group, the carbon to which the R; 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 Ry.
In another embodiment, m is 1 and Rj is trans to Ra.

Ilustrative Piperidine Compounds are listed below in Tables 1-18:
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-58 WD 2005/ 009987 PCT/ US2004/ 023912 AMO -F -Br AWMP -F -1 AMQ -F -n-butyl
AVR -F -n- royl AMS -CH3 -H AMI -CH3 -tert-but | AMJ -CH3 -iso-butyl AW
-CH3 -sec-butyl AMW-CH3 -c clohexyl AMX -CH3 -tert-butoxy AMY -CH3 -iso-
ro ox AVWVORMS/I009983 ANA -CH3 -CH2CF3 ANB - CH3 - OCF3 RAT/USeH3/023912 AND
-CH3 -Br ANE -CH3 -1 ANF -CH3 -n-butyl ANG-CH3 -n- rol ANH-CF3 -H
ANl -CF3 -tent-butyl ANJ -CF3 -iso- bum}s NK -CF3 -sec-butyl ANL -CF3
-cycl ohexyl ANM -CF3 -tert-butoxy ANN - -iso ro oxy ANO -CF3 -CF3 ANP

-CF3 -CH2CF3 ANQ -CF3 -OCF3 ANR -CF3 - ANS -CF3 -Br ANT -CF3 -1  ANU
-CF3 -n-butyl ANV -CF3 -n- ro 1 |\
~N
R
! Cl

N
O)\NH

Ro
(IIa)

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 -CF;
AAl -Cl -CH,;CF;
AAJ -Cl -OCF;
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 -ISO-propoxy
AAW -F -CF;
AAX -F -CH,CF;3
AAY -F - -OCF;
AAZ -F -Cl
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ANW - CHF2 -tert-butyl ANX -CHF2 -H ANY -CHF2 -iso-butyl ANZ -CHF2
-sec-butyl AQA -CHF2 -cycl ohexyl AOB -CHF2 -tert-butoxy ACC -CHF2 -iso-
roox AOD.g - ACE -CHF2 -CH2CF3 AOF -CHF2 - COCF3 - -C  ACH
o CBr VAR O D by | 59 WO 2005/ OBS Bs20ES12

PCT/ US2004/ 023912 AOK -CHF2 -n- ro | AOL -OH-H AOM-OH -tert-butyl AON

-OH -iso-butyl | ACO ABA-sec-lput 1 AORF-OH -c cljohex | A&Q -OH
-tert-but oxy -OABB SO T0pX AUS -CH -CF3 AQTI - OH - CCF3 A - OH
-OCF3 AOV -OH = = - = ﬁﬁr’_-""-n@_g‘h—% ASZT+OH-nro
1 APA -NOX2 -H A Cﬂ‘d(“r-i%a-b‘dt_hu_ nrlD-N62
-sec- but yl ~°PTOpY.
ABE -CHj3 -H
ABF -CHj; -iso-butyl
ABG -CH; -tert-butyl
ABH -CH; -sec-butyl
ABI -CH; -cyclohexyl
ABJ -CH; -tert-butoxy
ABK -CHj; -iSO-propoxy
ABL -CH; ~-CF;
ABM -CH; -CH,CF;
ABN -CH; -OCF;
ABO -CH; -Cl
ABP -CH3 -Br
ABQ -CH; -1
ABR -CH; -n-butyl
ABS -CH; -n-propyl
ABT -CF; -H
ABU -CF; -tert-butyl
ABV -CF; -iso-butyl
ABW -CF; -sec-butyl
ABX -CF; -cyclohexyl
ABY -CF3 -tert-butoxy
ABZ -CF; -iSO-propoxy
ACA -CF; -CF;
ACB -CF; -CH,CF;
ACC -CF;3 -OCF;
ACD -CF; -Cl
ACE -CF; -Br
ACF -CF; -1
ACG -CF3 -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, -iSO~Propoxy
ACP -CHF, -CF;
ACQ -CHF, -CH,CF3
ACR -CHF, -OCF;
ACS -CHF, -Cl
ACT -CHF, -Br
ACU -CHF, -I
ACV -CHF, -n-butyl




APE -NO2 -cycl

ohex |

APF -NO2 -tert-butoxy APG-NX2 -iso-

ro ox

APH - NC2

APM - NO2

“CN -n-
04/ 023912

-CF3 APl -NO2 -CH2CF3 APJ -NO2 -OCF3 APK -NO2 -d  APL -NOX2 -Br
-1 APN -1 zl@b@@%¥' APO -NO2 -n- 01 APP -CN-H APQ-CN -tert-but |
APR - ON - i*E32%3¢ APS - CN -sec-butyl APT -CN -cycl oheR§T/US8#023843
-tert-butoxy APV -CN -iso- ro oxy APW-CN -CF3 APX -CN -CH2CF3 APY -CN
-QCF3  APZ -CN-T AC@ -CN [Br  ABCHR -1 A QC - CN nlybpgyT A
pro | AQE-B+TAAQ§;BT -LEFL-E)UIIMB oOE@ALU%TO‘?’??%TU@?DE
/_A\t SrEI_BLUE :))S(S- bk]‘ﬁyl‘—r\, 5V Df St oy T C!-:?Li -‘1 €1 U”?fértT-butyW f

ACZ -OH -iso-butyl

ADA -OH -sec-butyl

ADB -OH -cyclohexyl

ADC -OH -tert-butoxy

ADD -OH -1SO-Propoxy

ADE -OH -CF3

ADF -OH -CH,CF;

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, -1SO-propoxy

ADT -NO, -CF;

ADU -NO, -CH,CF;

ADV -NO, -OCF;

ADW -NO, -Cl

ADX -NO, -Br

ADY -NO, -1

ADZ -NO, -n-butyl

AEA -NO, -n-propyl

AEB -CN -H

AEC -CN -tert-butyl

AED -CN -iso-butyl

AEE -CN -sec-butyl

AFEF -CN -cyclohexyl

AEG -CN -tert-butoxy

AEH -CN -ISO-Propoxy

AEI -CN -CFs3

AEJ -CN -CH,CF;

AEK -CN -OCF3

AEL -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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AQM -Br -CH2CF3 AN -Br -OCF3 A O-Br -d AQ -Br -Br AQQ-Br -1 AR

-Br -n-butyl AQ -Br -n- rol AQl -I -tent-butyl AU-I -HA Q -1
-1 s0-butyly sec-butyl AQX -1 -c clohex | AQY - t OX
150 oo e est DeC 20t Y T rers CARe L1 cors PRI o
-Br ARF -1 -1 ARG -I -n-bul ARH-I -n- ro |l -61 MD 2005/ 009987
PCT/ US2004/ 023p12 Tamkse 4 IN RL N QpyH RO (11id) angopmiagyinaceutji cal ly
accept abl e salls Uhepgq’, whefer  Comp@nd R RO AR - Ul - G
-ten-butyl ARK—= SARpP Pty Br _cyclohexyl

AEV -Br -tert-butoxy

AEW -Br -1SO-PIOPOXY

AEX -Br -CF3

AEY -Br -CHzCF3

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

AFI -1 -sec-butyl

AF] -1 -cyclohexyl

AFK -1 -tert-butoxy

AFL -1 -ISO-Propoxy

AFM -1 , -CF3

AFN -1 -CH,CF;

AFO -1 -OCF;

AFP -1 -Cl

AFQ -1 -Br

AFR -1 -1

AFS -1 -n-butyl

AFT -1 -n-propyl
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ro ox
-Br ARU - -
-tert- but 2%%!20
-OCF3 ASH -F -d
-1  ASK -F -n-but
-CH3 -iso-butyl

-tert-butoxy ASS -CH3 -iso-

A -C -n-butyl

B

yl  ASL -F -n-

-1so- butyl
-F -tert-butoxy ASD -F -iso-
-62 WD 2005/ 009987 P,%‘MLEJ;E‘ZOOM 023912 ASI

#CH3 -H ASN -CH3 -tent-butyl

ARW-C -n- ro |
ASA -F -sec-butyl
ro ox

ro vyl

ASP -CH3 -sec-butyl ASQ-CH3 -c clohex | ASR -CH3
ro ox |
R; =N
Br
N
O)\NH
Ro
(IIb)
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 ~CF3
AGC -Cl -CH,CF;
AGD -Cl -OCF;
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 ~fert-butoxy
AGP -F -ISO-propoxy
AGQ -F -CF;
AGR -F -CH,CF;
AGS -F -OCF;
AGT -F -Cl

ARP -0 -CF3 ARQ-O -CH2CF3 ARR -0 -OCF3 ARS -0 -d ART -0
ARX - E - “F
ASBR?%CES§50?{§§§% ASC
ASE -F -CF3 ASF -F -CH2CF3 ASG -F
-F -Br

ASJ -F
ASO



AST -CH3 -CF3 ASU -CH3 -CH2CF3 ASV -CH3 -OCF3 ASW-CH3 -d  ASX -CH3 -Br

ASY -CH3 -1 ASZ -CH3 -n-butyl ATA -CH3 -n- ro | ATB -CF3 -H ATC - CF3
-tert- but -CF3 -iso-butyl ATE -CF3 -sec-butyl - - | ohex |
ATG - CF3 Oe%‘{%:sr@‘{??gy ATH -CE3 -i50- 1o ox AT -CE3 _géTfUﬁﬁ“/Q%%@ _ CH2CF3
ATK -CF3 -OCF3__ATL -CF3 -0 ATM-CF3 -Br__ATN -CF3 -I___ATO -CF3 -n-butyl
ATP -CF3 -n- rp | AMQUCHF2 (tent-butyf ATR -CHF2 -H ABP - CHF2 -ji so-butyl
A'(I;I_'IF-ZCI—IFZO- seg- UTYTAGATU -CHFZ -C ClTolex T ATV[-CHFZ -teft-Dbut OXyEFBATXVUA
- -1SO- T OX | CUHRFZ F UFo ALY CHFZ - CH4CUFS A = FZ -
GF2 -0 AUB—erFESE— ave —erFe ity

AGX -F -n-propyl

AGY -CH; -H

AGZ -CH; -tert-butyl

AHA -CHj; -iso-butyl

AHB -CH; -sec-butyl

AHC -CH; -cyclohexyl

AHD -CH; -tert-butoxy

AHE -CH; -iSO-PIOPOXY

AHF -CH; CFy -

AHG -CH; -CH,CF;

AHH -CH; -OCF;

AHI -CH; -Cl

AH]J -CH; -Br

AHK -CH; -1

AHL -CH; -n-butyl

AHM -CH;3 -n-propyl

AHN -CF; -H

AHO -CF; ‘ -tert-butyl

AHP -CF; -iso-butyl

AHQ -CF3 -sec-butyl

AHR -CF; -cyclohexyl

AHS -CF; -tert-butoxy

AHT -CF; -iSO-prOpoxy

AHU -CF; -CF;

AHV -CF; -CH,CF,

AHW -CF; -OCF3

AHX -CF; -Cl

AHY -CF3 -Br

AHZ -CF; -1

ATA -CF; -n-butyl

AIB -CF; -n-propyl

AlIC -CHF, -tert-butyl

AID -CHF, -H

AIE -CHF, -iso-butyl

AIF -CHF, -sec-butyl

AIG -CHF, -cyclohexyl

AIH -CHF; -tert-butoxy

All -CHF, -1SO-propoxy

Al -CHF, -CF3

AIK -CHF, -CH,CF;

AIL -CHF, -OCF;

AIM -CHF, -Cl

AIN -CHF, -Br

AlIO -CHF, -1

AIP -CHF, -n-butyl
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AUD -Cli'2 -n-butyl -63 WD 2005/ 009987 PCT/ US2004/ 023912 AUE CHF2 -n- ro |
AUF -OH -H AUG -OH -tert-but |  AUH -OH -iso-butyl AU - -sec- but AUJ

-QH -c cl -OH -tert-butoxy AUL -OH -iso- rox CF3 AUN
“OH - mzcggs)i%‘iﬁ@“@gﬁ _OCF3 AUP -OH -d  AUQ -OH - Br ﬁC%g§2°°ﬁz3ﬂ% o
-n-butyl AUT -CH-nro yl AUU -NO2 -H AUV-N02-tert butyl AUW - NO2

-i so-butyl  AUK -NCZ g18€C- bUl) AUY -0, - ¢ clofex | 4&5@P‘ -1 gnt - but oxy
AVA -NO2 -iso [0 OX B NOZT-CF3™ AV NOZ™ - CHACF3™AVD g I\ -OCH3 AVE
-NO2 -d  AVF —NE2— §A‘V'G-\i(‘£ = /—\bT_l[-NUL =n=hutyt -té?tvf)ujw =T- ro |
AVJ -CN -H AVK—EN —by
AIT -OH -iso-butyl
AIU -OH -sec-butyl
AV -OH -cyclohexyl
AW -OH -tert-butoxy
AIX -OH -iS0-propoxy
ALY -OH -CF;
AlZ -OH -CH,CF3
AJA -OH -OCF;
AJB -OH -Cl
AIC -OH -Br
AJD -OH -1
AJE -OH -n-butyl
AJF -OH -n-propyl
AJG -NO, -H
AJH -NO, -tert-butyl
AJl -NO, -iso-butyl
AlY -NO, -sec-butyl
AJK ) - -NO, -cyclohexyl
AJL -NO, -tert-butoxy
AIM -NO, -ISO-propoxy
AIN -NO, -CF;
AJO -NO, -CH,CF;
AJP -NO, -OCF;
AJIQ -NO, -Cl
AJR -NO, -Br
AJS -NO, -1
AJT -NO, -n-butyl
AJU -NO, -n-propyl
AlV -CN -H
AJW -CN -tert-butyl
AJX -CN -iso-butyl
AJY -CN -sec-butyl
AlZ -CN -cyclohexyl
AKA -CN -tert-butoxy
AKB -CN -iSO-propoxy
AKC -CN -CF;
AKD -CN -CH,CF;
AKE -CN -OCF;
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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AVL -CN -iso-butyl AVM-CN -sec-butyl AVN -CN -cycl ohexyl AVO -CN
-tert-butoxy AVP -CN -iso- ra ox AVQ-CN -CF3 AVR -CN -CH2CF3 AVS - CN

- OCF3 AWO%SZO 9g7AVU -CN -Br AW -CN -1  AVW-CN

royl  AVY - & AVZ -Br -tert-butyl -64 WD 2005/ 0099898%?19@%6% 023912
AWA -Br -iso- butyl AWB -Br -sec-butyl AWC -Br -cycl ohexyl AW -Br

-tert-butoxy AW -BKKM so rojox AW -Br -CF3 AWG - Br -isothifi3 AV - Br
-OCF3 AW -Br[-0d AR -Br -Br AWK - -T AW [-Br - NslBufyl AWMI|-Br -n- 0O
|  AWN -1 -tentr=but YXEO”“’“U —TT=H—AW -ﬂr -TSO-bufyt 'L\Y:‘%lohexyl’e“ bgtyl AWR
-1 -c clohex | AWS —t-et-t—= Ur‘rﬁ/\y

AKP -Br -tert-butoxy

AKQ -Br -iSO-propoxy

AKR -Br -CF;

AKS -Br -CHzCF3

AKT -Br -OCF3

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 -CF;

ALH -1 -CH,CF;

ALl -1 -OCF3

ALJ -1 -Cl

ALK -I -Br

ALL -1 -1

AILM -1 -n-butyl

ALN -1 -n-propyl
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AWI -1 -isorox AW -1 -CF3 AW -1 -CH2CF3 AWV-I -OCF3 AW -1 -d AW
-l -Br AWZ - -1 AXA -l -n-butyl AXE -I -n- ro yl -65 WD 2005/ 009987

PCT/ uszooa,_/(pg,ﬁ?/aoggsﬁabl e5iN Rl OH NO;J~I-NH RO (ﬂé.ﬁ%}%ﬂ@%}”%xc g

pharmaceuticalTy acceptable salts thereof, where: Conpound

-H AXD -d -tert-but I AXE -d -iso-butyl AXF -d -sec-butyl AXG-d -c
clohex I  AXH -d -tert-butoxy AXl -%a@éao- ro ox AXJ -d -CF3 AXK -d
-CH2CF3 AXL -d -OCF3 AXM -d -d - -Br AXO-d -1 AXP -d
-n-butyl AXQ-d -n- rol AXR-F -H

AN

=N

R
1 F

N
Ao

Rg

(IIc)

and pharmaceutically acceptable salts thereof, where:

Compound R, Ry

~ ALO -Cl -H
ALP -Cl -tert-butyl
ALQ -Cl -iso-butyl
ALR -Cl -sec-butyl
ALS -Cl -cyclohexyl
ALT -Cl -tert-butoxy
ALU -Cl -1SO-pPropoxy
ALV -Cl -CF;3
ALW -Cl -CH,CF;
ALX -Cl -OCF;
ALY -Cl -Cl
AlLZ -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
AM]J -F -ISO-propoxy
AMK -F -CF;
AML -F ~-CH,CF;
AMM -F -OCF;
AMN -F -Cl




AXS -F -tert-butyl AXT -F -iso-butyl AXU -F -sec-butyl AXV -F -cycl ohexyl
AXW-F -tert-butoxy AXX -F -iso- ro ox AXY -F -CF3 AXZ -F -CH2CF3 AYA -F
-OCF3  AYB -k - -66 WO 2005/ 009987 PCT/ US2004/ 023912 S AYD - F

.1 AYE -@0-25956"??%/7 AYF -F -n- m| AYG -CH3 -H AYH - C,S?*ﬁ{%?‘{“!%?@ AYI
-CH3 -iso-butyl AYJ -CH3 -sec-butyl AYK -CH3 -c clohex | AYL -CH3

-tert-butoxy |AYM -GMRO iso- ro oxy AN -CH3 -CF3 AYO --BH3 - CH2CF3 AYP
-CH3 -OCF3 AYQ -CH3am@®  AYR -CH3 -Br.p AYS -CH3|-T  AYT ;;CH3 -n-bdtyl AYU
-CH3 -n- ro | [AYV = -H V=CF3 -[ET U- butyT | —AYX -_&Iﬁﬁtyliscﬁou yl  AYY
-CF3 -sec-but yf-—ﬁ%’% T etohex—t—x — ]
-I-propy.
AMS -CH; -H
AMT -CH; -tert-butyl
AMU -CH; -iso-butyl
AMV -CH; -sec-butyl
AMW -CH; -cyclohexyl
AMX -CH; -tert-butoxy
AMY -CH3 -1SO-pPropoxy
AMZ -CH; -CF3
ANA -CH; -CH,CF;
ANB -CH; -OCF;
ANC -CH; ~Cl
AND -CH,3 -Br
ANE -CH; -1
ANF -CH; -n-butyl
ANG -CH; -n-propyl
ANH -CF; -H
. ANI -CF3 -tert-butyl
ANIJ -CF; -iso-butyl
ANK -CF; -sec-butyl
ANL -CF; -cyclohexyl
ANM -CF; -tert-butoxy
ANN -CF;3 -iSO-propoxy
ANO -CF; -CF3
ANP -CF; -CH,CF;
ANQ -CF; -OCF;
ANR -CF; -Cl
ANS -CF3 -Br
ANT -CF; -1
ANU -CF; -n-butyl
ANV -CF; -n-propyl
ANW -CHF, -tert-butyl
ANX -CHF, -H
ANY -CHF, -iso-butyl
ANZ -CHF, -sec-butyl
AOA -CHF, -cyclohexyl
AOB -CHF, -tert-butoxy
AQOC -CHF, -ISO-propoxy
AOD -CHF, -CF3
AOE -CHF, -CH,CF;
AQOF -CHF, -OCF3
AOG -CHF, -Cl
AOH -CHF, -Br
AOI -CHF, -1
AOJ -CHF, -n-butyl
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AZA -CF3 -tert-butoxy AZB -CF3 -iso- ro ox AZC -CF3 - CFS AZD CF3 - CH2CF3
AZE -CF3 -OCF3 AZF -CF3 -d  AZG -CF3 -Br AZH -CF3 -1 -CF3 -n-butyl
AZJ - CF3 - AZK -CHF2 -ten-butyl AZL -CHF2 -H F?2 -iso-butyl
AZN - CHF2 ‘?‘%é@’%ﬁ’%sf AZO -CHF2 -c clohex | AZP - CHF2 ?é%sg@f"ﬁ%s?” AZQ
-CHF2 -iso- ro ox AZR -C-BF2 -CF3 AZS -CHF2 -CH2CF3 AZT -CHF2 -OCF3 AzZU

-CHF2 -d Az - A AZW - CHFZ -ICHWZX - CHF2 - n- buhfropfd/ VO
2?05{ 089?87 PQT/ TUSZUR@0Z3912 I/—\Lfmd—bﬁ N-"T0 yI AZZ-Uff-H BAA hC]—I I
-tent-pu ‘Al o=tbutt BAC =SEC- UUL | B, c—ctqghex
BAE - CH -t ent -purex AQNET G VT PR R e Y bl B
AON -OH ~ -is0-butyl |
AOO -OH -sec-butyl
AQP -OH -cyclohexyl
AOQ -OH -tert-butoxy
AOR -OH -1SO-propoxy
AOS -OH -CF;
AQOT -OH -CH,CF;
AOU -OH -OCF;
AOV -OH -Cl
AOW -OH -Br
AOX -OH -1
AOY -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, -I
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 -LSO-PIOPOXY
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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BAl -OH-OCF3 BAJ -OH-O BAK -OH -Br BAL -OH -1 BAM-CH -n-butyl BAN
-OH-n- rol BAO-NQ2 -H BAP -NQ2 -tert-butyl BAQ -NOX2 -iso-butyl BAR

-NO2 -secs -NO2 -c¢ cl ohex | BAT -NO2 -tert-bu U -NO2 -iso-
ro ox BAW%"’?%@? BAW - NC2 - CH2CF3  BAX - NO2 - OCF3 Bl 02342" Bpz

-NO2 -Br BBA -NO2 -1 BBB -NO2 -n-butyl BBC -NO®2 -n 0| BBD-CN-H BBE
-CN -tert-buty BBFAQQN -isopbutyl BEp - CN -seq- but yl-isofaityl- CN - g cl ohex |
BBI -CN -tert-putox A -CN'}rso- 1o ¢ BBK -CY -CF3 ;BHlut91CN - CH2CF3  BBM
-CN -OCF3 BBN—-CN—= Q1 BBO - CN—-Br By - CN -1 BBQ’"W—_ Tohe BBR - CN
-n- rol AQJ Br “tert-butoxy

AQK -Br -1SO-Propoxy

AQL -Br -CF;

AQM -Br ‘CHQCF3

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 -1 -ISO-Propoxy

ARA -1 -CF;

ARB -1 -CH,CF;

ARC -1 -OCF;

ARD -1 -Cl

ARE -1 -Br

ARF -1 -1

ARG -1 -n-butyl

ARH -1 -n-propyl
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BBS -Br -H BBT -Br -tert-butyl -68 WO 2005/009987 PCT/ US2004/ 023912 BBU
-Br -iso-butyl BBV -Br -sec-but 1 BBW-Br -c clohex | BBX - Br -tent butox

BBY -Br - BBZ -Br -CF3 BCA -Br -CH2CF3 BCB -Br - -Br
-d  BCD k@fﬁ%ﬁ&%& Br -1 BCF -Br -n-butyl BCG -Br P‘FW?’&"‘V””’E!&H
-tert-butyl BC -1 -H BCQ -1 -iso- bu 1 BCK -1 -Sec-butyl BCL -1 -c
clohex | BCM -1 -tert-butoxy BCN -1 o4roox BCO -1 -CF3 BCP -1 -CH2CF3
BCQ -1 -OCF3 BCR -1 -d BCS -1 -Br l -1 BCU -1 -n-but I BCV -l -n-
rol -69 WD 2005/009987 PCT/ US2004/ 023912 Table 6 i N
I\
N
Ry 2

I
N
O)\NH

Rg

(IId)

and pharmaceutically acceptable salts thereof, where:

Compound R Ro
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 -CF;
ARQ -Cl -CH,CF;
ARR -Cl -OCF;
ARS -Cl -Cl
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 -CF3
ASF -F -CH,CF;
ASG -F -OCF;
ASH -F -Cl




RL CH3 NONH 9 (HO and pharnmaceutically acceptable salts thereof, where:
Compound R1 RO BCW-O -H BCX -d -tert-butyl BCY -d -iso-butyl BCZ -d

-sec- buty, - -c clohex | BDB -C -tert-butoxy - -1.5Q- 0 OX
BDD - C -%%%P@B%%o -CH2CF3 BDF -d -OCF3 BDG -d _%%/Iggpp{/déﬁz& BDI
-G -1 BDJ -C_-n-butyl BDK -d -n-rol BDL -F-H BDM-F -tert-butyl

BDN -F -iso-butyl BIXSI-F -seg-butyl BPP -F -cygl ohexyl -B8DQ -F

-tert-but oxy DR -FAgQjso- rojox BDS - -CF3 BIPT -F -CHZCF3  BDU|-F - OCF3

BDV -F -Q - 70 WO 20QR{Kk009987| PCT/ USZ00#/ 023912 DW= 5 iyl
ASL -F -n-propyl
ASM -CH; -H
ASN -CH; ~tert-butyl
ASO -CH; -iso-butyl
ASP -CH; -sec-butyl
ASQ -CH3 -cyclohexyl
ASR -CH; -tert-butoxy
ASS -CH3 ~ISO~PTOPOXY
AST -CH; -CF3
ASU -CHs -CH,CF;
ASV -CH; -OCF;
ASW -CH; -Cl
ASX -CH3 -Br
ASY -CH; -1
ASZ -CHj -n-butyl
ATA -CH3 -n-propyl
ATB -CF; -H
ATC -CF3; -tert-butyl
ATD -CF3 -iso-butyl
ATE -CF3 -sec-butyl
ATF -CF3 -cyclohexyl
ATG -CF; -tert-butoxy
ATH -CF3 -iSO~propoxy
ATI -CF; -CF;
ATJ -CF; -CH,CF;
ATK -CF3 -OCF3
ATL -CF3 -Cl
ATM —CF3 -Br
ATN -CF3 -1
ATO -CF; -n-butyl
ATP -CF3 -n-propyl
ATQ -CHF; -tert-butyl
ATR -CHE, -H
ATS -CHFE, -iso-butyl
ATT -CHF, -sec-butyl
ATU -CHF, -cyclohexyl
ATV -CHF, -tert-butoxy
ATW -CHF, -iSO-Propoxy
ATX -CHF, -CF3
ATY -CHF, -CH,CF;
ATZ -CHF, -OCF;
AUA -CHF, -Cl
AUB -CHF, -Br
AUC -CHF, -1
AUD -CHF, -n-butyl
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BDX -F -1 BDY -F -n-butyl BDZ -F -n- ro| BEA -CH3 -H BEB -CH3 -ten-butyl
BEC -CH3 -iso-butyl BED -CH3 -sec-butyl BEE -CH3 -cyclohexyl BEF -CH3

LB oS o0 0 8y T 28 (T3 S R o

-CHS-nroI BEP -CF3 -H BEQ -CF3 -tent-butyl BER - CF3-ISO butyl BES

-CF3 -sec-butyl BEIAPEF3 -c [cl ohex |-CHBEU - CF3 ttert-bupfopyl BEV {CF3 -iso
ro ox BEW-CR3-CFHGPEX - 3 - CHZCFpYBEY - CF3[ - UCF3 BHL CF3 -0 BFA
-CF3 -Br BFB[FEF8— GBFC —qFS— = UULOH TOFD—FF3— -terlt%ufi BFE— CHF2
-tent-butyl BFH—C H—Bf C SHFZ2—+ Bty
AUH 7 -iso-butyl
AUl -OH -sec-butyl
AUJ -OH -cyclohexyl
AUK -OH -tert-butoxy
AUL -OH -ISO-Propoxy
AUM -OH -CF;
AUN -OH -CH,CF;
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, -1SO-propoxy
AVB -NO, -CF3
AVC -NO, -CH,CF;
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 -1SO-Propoxy
AVQ -CN ~CF3
AVR -CN -CH,CF;
AVS -CN A -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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BFH - CHF2 -sec-butyl BFI -CHF2 -c clohex | BFJ -CHF2 -tert-butoxy BFK
-CHF2 -iso- ro ox BFL -CHF2 -CF3 BFM -CHF2 -CH2CF3 BFN -CHF2 - OCF3 BFO
-CHF2 -d __ BFP -CHF2 -Br BFQ -CHF2 -1 BFR -CHF2 -n-butyl -71 WO

2005/ 0099%P 18599¥8004/ 023912 BFS -CHF2 -n- ro | BFT - G§T/YH20023912y
-tert-butyl BFV -OH -iso-butyl BFW-OH -sec-butyl BFX -OH -c cl ohex |

BFY -OH -tert-[buUTOX FZ-CH -1TSO0 10 BGA - —CF3 BHg o -CH2CF3  BGC
-OH -OCF3 B ;L-Lu“-ﬁ}léwg%-ﬂ-ifnnﬁ é?-ﬁ—f# B&G-_i%g@lﬁtﬁi BGH - OH
n-ro 1 BG —N@——‘A;-»W—EBGQ——P?G’( tertRhiy —Bod N2 SEERUEL W B N2
-sec- but | BGEM._= NOAW, ycl ohgxyl B(?N'BN(é -tertibut nfcquQEQXﬂ\?r; =i so ropox

AWD -Br -tert-butoxy

AWE -Br ~-1SO-prOpOXy

AWF -Br -CF;

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 -1 -sec-butyl

AWR -1 -cyclohexyl

AWS -1 -tert-butoxy

AWT -1 -iSO-propoxy

AWU -1 -CF;3

AWV -1 -CH,CF;

AWW -1 -OCF;

AWX -1 -Cl

AWY -1 -Br

AWZ -1 -1

AXA -1 -n-butyl

AXB -1 -n-propyl
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BGP -N2 -CF3 BGQ -NO2 -CH2CF3 BGR -NO2 -OCF3 BGS -N® -C  BGT -N® -Br
BGU -NO2 -1 BGV -NO®2 -n-butyl BGW-NO®2 -n- ro |l BGX-CN-H BGY -CN
-tert-but &%-g\l-iso-butyl BHA -CN -sec-butyl BHB -CN -c cl ohex |
BHC - CN - VEPEB0%8%’ BHD -ON -iso ro ox BITE -ON CF3  BRETUSNO/BIVEr3 BHG
-CN -OCF3 BHH-CN-O BM-CN-Br BHJ -CN -1 BHK -CN -n-butyl BHL -CN
-n- rol BHVM-Br -H BHN -Br -tert-but 1 -72 WD 2005/ 009987
PCT/ US2004/ 023912 BHO -Br -iso-butyl Ta5-Br -sec-butyl BHQ -Br -c cl ohex
| BHR -Br -tert-butoxy BHS -Br -iso- ro oxy BHT -Br -CF3 BHU -Br -CH2CF3
BHV -Br -OCF3 BI-IW-Br -C N

I

~N

R
1 OH

N
O)\NH

Ro

(ITe)

and pharmaceutically acceptable salts thereof, where:

Compound R, Ry
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 -iSO-Propoxy
AXY -F -CF;
AXZ -F -CH,CF;
AYA -F -OCF;
AYB -F -Cl




BHX -Br -Br BHY -Br -1 BHZ -Br -n-butyl BIA-Br -n- ro1 BIB -I
-ten-butyl BIC-I -H BID -1 -iso-butyl BIB -I -sec butyl BIF -1 -c
cl ohex | |G -1 -tert-butox BIH -1 -iso- ro ox
- CH2CF3 Eﬁﬁf’?"%” 3 BIL.1-d BIM-I -Br B N ‘JCTé‘%%"‘Y‘Ebeut yl
BIP -1 -n-propyl -73 WD 2005/ 009987 PCT/ US2004/ 023912 Table 7 iN RL CF3 N
O-NH Rg (I1g) and gpp@rnmaceqticalTy a.q:cept abl'e palts theggeof, whete:
Conmpound R1 Rg - o= oot IA"B'I_S—C'—?I“I"S'O—UUI'Y' BIT -C
-sec- butyl BI = AY’“.'E'\.M OeEX Y OV e TTOHToX _n-butyl

AYF -F -n-propyl

AYG -CH; -H

AYH -CH; -tert-butyl

AYI -CH; -iso-butyl

AYJ -CH; -sec-butyl

AYK -CH; -cyclohexyl

AYL -CH; -tert-butoxy

AYM -CH; -1SO-Propoxy

AYN -CH; -CF3

AYO -CH3 -CH,CF;

AYP -CH; -OCF;

AYQ -CH; -Cl

AYR -CH; -Br

AYS -CH; -1

AYT -CHj -n-butyl

AYU -CHj3 -n-propyl

AYV -CF; -H

AYW . -CFs3 -tert-butyl

AYX -CF3 -iso-butyl

AYY -CF; -sec-butyl

AYZ -CF;3 -cyclohexyl

AZA -CF; -tert-butoxy

AZB -CF; -1SO-Propoxy

AZC -CF3 -CF3

‘AZD -CF; -CH,CF;

AZE -CF3 -OCF;

AZF -CF3 -Cl

AZG -CF; -Br

AZH -CF; -1

AZI -CF; -n-butyl

AZJ -CF3 -n-propyl

AZK -CHFE, -tert-butyl

AZL -CHF; -H

AZM -CHF, -iso-butyl

AZN -CHF, -sec-butyl

AZ0O -CHF, -cyclohexyl

AZP -CHF, -tert-butoxy

AZQ -CHF, -1SO-Propoxy

AZR -CHF, ~CF;

AZS -CHF, -CH,CF;

AZT -CHF, -OCF;

AZU -CHF, -Cl

AZV -CHF, -Br

AZW -CHF, -1

AZX -CHF, -n-butyl




BIW-O -isoroox BIX-d -CF3 BlY -O -CH2CF3 BlZz -d -0OCF3 BJA -d
- BIB-d -Br BIJC-d -1 BID-d -n-butyl BIJE-d -n- rol BJF-F -H
BIG-F -tgf BJH -F -iso-butyl BJlI -F -sec-butyl -E - cycl ohexyl
BIK F 119 @5@’%@?’” BIL F oo ro ox BIM - F oors BRIz BIEY L
-OCF3 BJP -F -d -74 WD 2005/ 009987 PCT/ US2004/ 023912 BJQ -F -Br BJR -F

-1 BJS -F -n-jput 1 BAY -F -n ro | -BHP,-CH3 -H{ BJV -fuddopyiert-buytyl BIW
-CH3 -iso-buty BIXAZEZH3 -selc-butyl -BBY -CH3 -¢ clohex JH BJZ - CH3
-tert-but oxy - @RA-150- U oR BEBg CHB - CFY BRC i /lifity] CHZCF3 BKD
-CH3 - OCF3 BAB -OH -iso-butyl
BAC -OH -sec-butyl
BAD -OH -cyclohexyl
BAE -OH -tert-butoxy
BAF -OH -iSO-Propoxy
BAG -OH -CF;
BAH -OH -CH,CF;
BAI -OH -OCF;
BAJ -OH -Cl
BAK -OH -Br
BAL -OH -]
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, -CF;
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 -OCF;
BBN -CN -Cl
BBO -CN -Br
BBP -CN -]
BBQ -CN -n-butyl
BBR -CN -n-propyl
BBS -Br -H
BBT -Br ~tert-butyl

-68 -



BKE -CH3 - BKF -CH3 -Br BKG -CH3 -1 BKH -CH3 -n-butyl BKI -CH3 -n- ro
| BKJ -CF3 -H BKK -CF3 -tert-butyl BKL -CF3 -iso-butyl BKM-CF3 -sec-but
| BKN -CE3 -c clohex | BKO -CF3 -tert-butoxy BKP -CF3 -iso- ro ox BKQ
- CF3 - CR3WGBIRSUPY _ oHpCF3  BKS - CF3 - OCF3  BKT - CF3 - (PCT/BRA00V/QRRI2. Br  BKV
-CF3 -1 BKW-CF3 -n-butyl BKX -CF3 -n- ro |l BKY -CHF2 -tent-butyl BKZ

-CHF2 -H BLA - CHFZ Bg§o- but y]l BLB W'EZ -S€c-b fyl ﬁj;sg‘bu%l—z -Ccycl ohexyl
BI(_][_)QE:FCI;FZ Bl-_::_ler l:ugl;:l 2 R oHED. ~ DL 7 [o) . €6 lmrf) ] |CHFELL
-CHF2 -n-butyl 75 009987 b ‘BéoKIExZ/ nzz 12 _ -cyclohexyl ™~ ~

BBX -Br -tert-butoxy

BBY -Br -1SO-propoxy

BBZ -Br -CFs

BCA -Br -CH,CF;

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 -] -tert-butoxy

BCN -1 -iSO-propoxy

BCO -1 ~CF;

BCP -] -CH,CF3

BCQ -1 -OCF;

BCR -1 -Cl

BCS -1 -Br

BCT -1 -1

BCU -1 -n-butyl

BCV -1 -n-propyl
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BLM -CHF2 -n- ro |l BLN-OH -H BLO-OH -tert-but | BLP -OH -iso-butyl BLQ
-OH -sec-butyl BLR -OH -c clohex | BLS -COH -tert-butoxy BLT -OH -isaro
ox BLU - 5 V -OH -CH2CF3 BLW-OH -OCF3 BLX - - -OH - Br
oz Sor - O Hoos “n-butyl BMB -OH -n ro | e - N e ioplinfes
-tert-butyl BME -NO2 -iso-butyl BMF -NO2 -sec-butyl BMs-NO2 -c clohex |
BVMH -NO2 -ten-butox BM 'NOZ'iSO'NE)CZ’l‘aCige6BW -NO2 -CF3 BMWK -NO2 - CH2CF3
BML -NO2 -OCF3 BMM -NO2 -C BMW - -Bf © BMO -NO2 -1  BMP -NO2 -n-butyl
BMQ -NO2 -n-propyl BMR -CN-H BMS -CN -tert-butyl BMI -CN -!so-butyl BMJ
-CN -sec-butyl BMW -CN -cycl ohexyl l\

~N

R
! CHs

O)\NH

Ro

(11f)

and pharmaceutically acceptable salts thereof, where:

Compound Ry 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 -ISO-propoxy
BDD -Cl -CF;
BDE -Cl -CH,CF;
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-pPropoxy
BDS -F -CF3
BDT -F -CH,CF;
BDU -F -OCF;
BDV -F -Cl




BMWNV-CN -tert-butoxy BMX -CN -iso-propoxy BMY -CN -CF3 BMZ -CN - CH2CF3
BNA -CN -OCF3 BNB -CN -CI  BNC -CN -Br BND -CN -1 BNE -CN -n-butyl BNF

-CN -n-pr - -H BNH -Br -ten-butyl -76 WD 2005/ 987
PCT/ USZOO%%@%S)@BNI -Br -iso-butyl BNJ -Br -sec-but yfglgfggﬁgog/gsm_zc cl ohex
| BNL -Br -tert-butoxy BNM-Br -iso- ro ox BNN -Br -CF3 BNO -Br -CH2CF3

BNP - Br - OCF3 mﬁ Br -Big BNS -Br[-T BNT_BBr -n-bufiyl BNU

-Br -nr 1 Bl\.-, T -1 Eﬁ\’/\vi_Fl—i F,N)é: TSQ;&UIIY' “BNY |

Bimec E):Jt ¥|C|:3BI\ B@I !ED |IL2J|C|;§ T BOA T tert=hut Xy BRSO opoxy
BDZ -F -n-propyl
BEA -CH; -H
BEB -CHs; -tert-butyl
BEC -CH; -iso-butyl
BED -CH; -sec-butyl
BEE -CH; -cyclohexy!
BEF , -CH3 -tert-butoxy
BEG -CH; -1SO-Propoxy
BEH -CH, -CF;
BEI -CHj3 -CH,CF;
BEJ -CH; -OCF;
BEK -CH; -Cl
BEL -CHj3 -Br
BEM -CH3 -1
BEN -CH3 -n-butyl
BEO -CH3; -n-propyl
BEP -CF; -H
BEQ : -CF» -tert-butyl
BER -CF3 -iso-butyl
BES -CF3 -sec-butyl
BET -CF; -cyclohexyl
BEU -CF3 -tert-butoxy
BEV -CF, -ISO-Propoxy
BEW -CF; -CF;
BEX -CF; -CH,CF;
BEY -CF; -OCF;
BEZ -CF; -Cl
BFA -CF3 -Br
BFB -CF; -1
BFC -CF3 -n-butyl
BFD -CF;3 -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, -1SO-PIOpoOXy
BFL -CHF, -CF;
BFM -CHF, -CH,CFs
BFN -CHF, -OCF;
BFO -CHF, -Cl
BFP -CHF, -Br
BFQ -CHF, -1
BFR -CHF, -n-butyl
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BCE -1 -OCF3 BCF -I -d BOG-I -Br BOH -1 -1 BA -I -n-butyl BQJ -1 -n-
ro |l -77 WD 2005/009987 PCT/ US2004/023912 Table 8\ RiN 1 OCH3 N NH RO

(Ih) and jcally acceptable salts thereof, whereg: R1 Rg
BOK - O -W@S@@f _tert-butyl BOM-O -iso-butyl BJQW%E@@gg‘gtyl BOO
-G -c clohex | BOP -d -tert-butoxy BOQ-O -iso- ro ox BOR-d -CF3

BOS -A - CHZCRZ BOTBFgl -OCFB BOU -@gr,0 BOV[-T -Bppr§V-T |l  BOX

-G -n-butyl “UYTCBFTH- ro | BOZ -Fqgt BPA-f -tert-ugyt BPB|-F

-i'so-butyl BFU “OH “terr-butyl
BFV -OH -iso-butyl
BFW -OH -sec-butyl
BFX -OH -cyclohexyl
BFY -OH -tert-butoxy
BFZ -OH -ISO-PIOPOXY
BGA -OH ~-CF;
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, -CF;
BGQ -NO, -CH,CF3
BGR -NO, -OCF;
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 -LSO-Propoxy
BHE -CN -CF3
BHF -CN -CH,CF;
BHG -CN - -OCF;
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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BPC -F -sec-butyl

0X

PCT/ US20044,833R1200g8PK - F - B

BPO - CH3

BPS -CH3 -c cl ohex |

-tert-butyl

BPD - F -cycl ohexyl
BPG -F -CF3 BPH -F -CH2CF3 BPI
BPL -F -1

BPE -F -tent-butox
-F -OCF3 Bpi
BPM -F -n-buty
BPQ - CH3 -i so-butyl
BPT -CH3 -tert-butoxy BPU -CH3 -iso-

-F -d

BPF - F -
-78 VD 20

RER ISRl

r0O ox BPV - CH3

ISO ro
05/ 009987
ro 1
but

- CF3 BPW-CI—|3-CHZCBﬁoBPX-:HS-TJCF&BrBPY-CHS-CI BR%-buefd3 -Br | B QA
-CH3 -1 BB - Ty - CHS - TR, TO T BYD - TF3 55yt -CH3
Baerfgggt_lterFiut ;:BH SO Léz le;{TG_ j.JL"tf:J sec-Hut-yt c? A e%__t‘d ohex |

BH Bi -tert-butoxy

BHS -Br -1SO-PIOPOXY

BHT -Br -CF3

BHU -Br -CH,CF;

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 -1 -iso-butyl

BIE -1 -sec-butyl

BIF -1 -cyclohexyl

BIG -1 -tert-butoxy

BIH -1 -1SO-PrOPOXyY

BII -1 -CF;

BIJ -1 -CH,CF;

BIK -1 -OCF;

BIL -I -Cl

BIM -1 -Br

BIN -I -1

BIO -1 -n-butyl

BIP -1 -n-propyl
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BX -CF3 -CF3 BQ -CF3 -CH2CF3 BV -CF3 -OCF3 BN -CF3 -d  BQO -CF3 -Br
BQP -CF3 -1 BQQ-CF3 -n-butyl BQR -CF3 -n- ro yl BQ -CHF2 -tert-butyl
BQT - CHF2 . oCHF2 -iso-butyl BQV -CHF2 -sec-butyl - - C

cl ohex | ‘ﬁg??‘%ﬁﬁﬁﬁten- butox BQY -CHF2 -iso- mx BQZPQ@%@O%\%;H BRA
-CHF2 -CH2CF3 BRB -CHF2 -OCF3 BRC -CHF2 -d  BRD -CHF2 -Br BRE -CHF2 -|
BRF -CHF2 -n-but | -79 WD 2005/ 009987 / JS2004/ 023912 BRG -CHF2 -n- 0 1
BRH -OH-H BRI -OH -tert-butyl BRJ - le7so- butyl BRK -OH -sec-butyl BRL
-OH -c clohex 1 BRM-CH -tert-butoxy BRN -CH -iso-propoxy BRO -CH -CF3
BRP -OH -CH2CF3 BRQ -OH -OCF3 BRR - |

~N

R
1 CF,

N
O)\NH

Rg

(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 -Cl -cyclohexyl
BIV -Cl -tert-butoxy
BIW -Cl -ISO-Propoxy
BIX -Cl -CF;
BIY -Cl -CH,CF;
BIZ -Cl -OCF3
BJA -Cl -Cl
BJB -Cl -Br
BIC -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
BJJ -F -cyclohexyl
BJK -F ~tert-butoxy
BJL -F -iSO-propoxy
BIM -F -CF3
BJN -F -CH,CF;
BJO -F -OCF;
BJP -F -Cl
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BRS -OH -Br BRT -CH -I BRU-OH -n-butyl BRV -OH-n- royl BRW-NX -H
BRX -NQ2 -tert-butyl BRY -NOQ2 -iso-butyl BRZ -NOQ2 -sec-butyl BSA -NQ2 -c
clohex | RBSBosfddgrtert-butoxy BSC -NO2 -iso- ro oxy ggB 5 BSE
-NO2 -CH2CF3 BSF -NO2 -OCF3 BSG -NO2 -d  BSH -NO2 -Br EF%%QEQ? BSJ
-N®2 -n-butyl BSK -NO2 -n- rol BSL -CN-H BSM-CN -tert-butyl BSN -CN

-iso-butyl B$O - CNBJgec-butyl BSP -CR -c clohex | BSQ-BgN -tert-but oxy
BSR -CN -iso o ox HRS -CN {CF3 BST gCN -CHZCH3 BSU -CN -OCF3 B%V -CN
-G BSW-CN {Br By ON -1 | BSY —CN_gm=butyt BSZ=CN i Baryl 0 L BTA -Br -H
BTB - Br -ten-butyt BIT F “n-propyl
BJU -CHj3 -H
BJV -CH; -tert-butyl
BJW -CH; -iso-butyl
BJX -CH; -sec-butyl
BJY -CH; -cyclohexyl
BJZ -CH3 -tert-butoxy
BKA -CHj -1SO-propoxy
BKB -CH; ~CF3
BKC -CH3 -CH,CF;
BKD -CHs; -OCF;
BKE -CH; -Cl
BKF -CH; -Br
BKG -CHj -1
BKH -CH; -n-butyl
BKI -CH; -n-propyl
BKJ -CF3 -H
BKK -CF; -tert-butyl
BKL -CF; -iso-butyl
BKM -CF3 -sec-butyl
BKN -CFs -cyclohexyl
BKO -CF3 -tert-butoxy
BKP -CF; -150-propoxy
BKQ -CF; -CF;
BKR -CF3 -CH,CF;
BKS -CF; -OCF;
BKT -CF;3 -Cl
BKU -CF; -Br
BKV -CF3 -1
BKW -CF3 -n-butyl
BKX -CF3 -n-propyl
BKY \ -CHF, -tert-butyl
BKZ -CHF, -H
BLA -CHF, -iso-butyl
BLB -CHF, -sec-butyl
BLC -CHE, -cyclohexyl
BLD -CHF, -tert-butoxy
BLE -CHF, -iso-propoxy
BLF -CHF, -CF;
BLG -CHF, -CH,CF;
BLH -CHFE, -OCF;
BLI -CHF, -Cl
BLJ -CHE, -Br
BLK -CHF, -1
BLL -CHE, -n-butyl
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-80 WO 2005/ 009987 PCT/ US2004/ 023912 BTC -Br -iso-butyl BTD -Br -sec-butyl
BTE -Br -c clohex | BTF -Br -tent-butoxy BTG -Br -iso ro ox BTH -Br -CF3

BTl -Br - -Br -OCF3 BTK -Br -d BTL -Br -Br - - BTN
-Br -n- bu%%%*gﬁ%r -n- rol BTP -l -test-butyl BTQ ?F%%‘"’@‘%ﬁﬂ%

-iso-butyl BTS -1 -sec-butyl BTT -1 -c clohex | BTU -1 -tent-butoxy BTV
-1 -iso- r ox| BTWBLMCF3 BTX -| -@HEF3 BTY |-l -OCRa-prBgyl -1 -d| BUA -
-Br BUB -1 - BUCRIIN-n-bufyl BUD gdg-n- ro W -81 WO 3905/ 00998
PCT/ US2004/ 028912 R 9 I\ R CF3 g _tert-butyl
BLP -OH -iso-butyl
BLQ -OH -sec-butyl
BLR -OH -cyclohexyl
BLS -OH -tert-butoxy
BLT -OH -1SO-PIrOPOXY
BLU -OH -CF3
BLV -OH -CH,CF;
BLW -OH -OCF;
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, -CF3
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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O'NH RO (H) and pharmaceutically acceptable salts thereof, where:
Compound R1 RO BUE -d -H BUF -d -tert-butyl BUG-d -iso-butyl BUH -d
-sec- butyl -c clohex | BUJ -C -tert-butoxy BUK s sQ-,X BUL
o o e £ O O LG toers Bo o o Bl T-“gz"“—“@r%lfaw -d
-1 BUR -C -n-butyl BUS -d -n- ro |l BUT -F -H BUU-F -ten-butyl BUV -F
-iso-butyl BUYW-F -BNE-butyl| BUX -F-Brcycl ohexy BUY -ife-butgl t - but gxy BUZ
-F -iso- ro x| BVA -BNJCF3 BVB -F -CHBEF3 BVC (F - OCR3ec-BMyl -F -C| -82 WO

2005/ 009987 P

LT USZgN U239 12 BVE -F_gpr bBVF - -1 %oh%xyl”' put y
BNL -Br -tert-butoxy
BNM -Br -1SO-PrOPOXY
BNN -Br -CF;3
BNO -Br -CHzCF3
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 -I -H
BNX -1 -iso-butyl
BNY -1 -sec-butyl
BNZ -1 -cyclohexyl
BOA -1 -tert-butoxy
BOB -1 -[SO-PIOPOXY
BOC. -1 -CF;
BOD -1 -CH,CF;
BOE -1 -OCF;
BOF -1 -Cl
BOG -1 -Br
BOH -1 -1

BOI -1 -n-butyl
BOJ -1 -n-propyl
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BVH -F -n- royl BVI -CH3 -H BVJ -CH3 -tert-butyl BVK -CH3 -iso-butyl BVL
-CH3 -sec-butyl BVM-CH3 -cycl ohexyl BVN -CH3 -ten-butox BVO -CH3 -iso-
ro ox BVR,4 - BV -CH3 -CH2CF3 BVR -CH3 - OCF3 - - B VT
T Tk L7 2 A “n-butyl BVW-CH3 -n- RS 5
BVY -CF3 -tert-butyl BVZ -CF3 -iso-butyl BWA -CF3 -sec-butyl BWB -CF3 -c
clohex | BWC -CF3 -ten-butoxy BW -CF;.%FISSO- ro ox BWE -CF3 -CF3 BW

-CF3 -CH2CF3 BWG -CF3 -OCF3 BWH -CF3°“ BW -CF3 -Br BW -CF3 -1 BW
-CF3 -n-butyl BW -CF3 -nro 1l BW-CHF2 -ten-butyl B WN -CHF2 -H BWO
-CHF2 -iso-butyl BW, -CHF2 -sec-butyl - CHF2 -cycl ohexyl
N
R Y
OCH3
N

OJ\NH

Rg
(Ih)

and pharmaceutically acceptable salts thereof, where:

Compound Ry 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 ~CF;
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 -1SO-Propoxy
BPG -F -CF3
BPH -F -CH,CF;

BPI -F -OCF;
BPJ -F -Cl




BWR -CHF2 -tert-butoxy BW -CHF2 -iso- ro x B W -CHF2 -CF3 B WJ - CHF2

-CH2CF3 BW -CHF2 -OCF3 BWV-CBF2 -C  BW -CHF2 -Br BW( CHF2 -1 BWZ
-CHF2 - W&@X@O-‘gg WO 2005/ 009987 PCT/ US2004/ 023912 BXA - -n- ro 1 BXB
-OH-H B R t-butyl BXD -OH -iso-but 1 BXE - oH’CE’éTéZ"BﬂP%?Pu BXF - OH
-c clohex 1 BXG -OH -tert-butoxy BXH -OH -iso ro oxy BX -OH -CF3 BXJ
-OH -CH2CF3 B K -OHBPRCF3 BKL -OH -ClF BXM -OH|-Br  BXNBrfOH -1  BXO - CH
-n-butyl  BXP FOH -Tgpp, V1 -NOZ-Fr BXR -NOA -Tert-byf 1T BXS|- N2
-iso-butyl BXF—= I\I\JZBP eC- bty BXU—=§2—=TTiot TBYGE =tgrt- but oxy
BXW - N2 - i $0- propexfs dxc—hoa—Cra—Eer—NeR—GHRErs Y
PN -n-propyl

BPO -CH3 -H

BPP -CHj3 -tert-butyl

BPQ -CH3 -iso-butyl

BPR -CH; -sec-butyl

BPS ~CHj; -cyclohexyl

BPT -CH3; -tert-butoxy

BPU -CH; -ISO-Propoxy

BPV -CH; -CF;

BPW -CH; -CH,CF;

BPX -CH; -OCF;

BPY -CH; -Cl

BPZ -CHj3 -Br

BQA -CHj -1

BQB -CH; -n-butyl

BQC -CHj -n-propyl

BQD -CF3 -H

BQE -CF; -tert-butyl

BQF -CF; -iso-butyl

BQG -CF; -sec-butyl

BQH -CF3 -cyclohexyl

BQI -CF3 -tert-butoxy

BQJ -CF; -iSO-propoxy

BQK -CF3 -CF;

BQL -CF; -CH,CF;

BQM -CF, -OCF;

BQN -CF3 -Cl

BQO -CF; -Br

BQP -CF3 -1

BQQ -CF; -n-butyl

BQR -CF; -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 -CHE, -1SO~Propoxy

BQZ -CHF, -CFs

BRA -CHF, -CH,CF;

BRB -CHF, -OCF3

BRC -CHF, -Cl

BRD -CHF, -Br

BRE -CHF, -1

BRF -CHF, -n-butyl
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BXZ -NO2 -OCF3 BYA -NO2 -G BYB -NO2 -Br BYC -NO2 -1 BYD -NQ2 -n-butyl
BYE -NOQ2 -n-propyl BYF -CN -H BYG-CN -tert-butyl BYH -CN -iso-butyl BYI
-CN -sec- bUtgﬁgloBY‘J -CN -c cl ohex | BYK -CN -tert-butox BYL -CN -iso- ro

X BYM - OB¥N - CN - CH2CF3  BYO -CN - OCF3  BYP - CNPCHUS2084/023912\ - Br
BYR -CN -I BYS -CN -n-but | BYT -CN-n- ro|l BYU-Br -H BYV -Br
-tert-butyl -84 WO Z{jHEG009987 PCT7T USZBHE], 023912 [ BYW - Bl rrdp3P- PUTY]  BYX
-Br -sec-butyl [BYY “E%E' =tyctahexyt ?‘@I—Bv—rm—r‘my% iso- ro
ox BZB -Br -CF3—™BZE F—CHZEF3—BAD—BF——0c3 = —BA— r -Br
BZG -Br -1 B] 'ﬁ'l -tert FutXl
BRJ -OH -iso-butyl
BRK -OH -sec-butyl
BRL -OH -cyclohexyl
BRM -OH -tert-butoxy
BRN -OH -150-propoxy
BRO -OH -CF;
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,CF3
BSF -NO, -OCF;
BSG -NO; -Cl
BSH -NOz -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 -iSO~propoxy
BSS -CN -CF;3
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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BZH -Br -n-butyl BZlI -Br -n- rol|l BZJ -1 -tert-butyl BzZK -1 -H BZL -I
-1 so-butyl BZM-I -sec-butyl BZN -1 -c cIohexI BZO -1 -tert-butoxy BZP

-1 -iS0- Ry@X%ooshdes7| -OF3 BZR -| -CH2CF3  BZS - BZU -
T Bz R i butyl BZX -1 - ro ) ! g5 vio BGHETARYE
P! USS004/ 023812 Teble 16 RiN o N OWH NS R (1a) _and

phar maceuticaljly accBECabl e splts ther8ef, wherej ConpsustatyRl Rs RO BZY -C

-d -H BzZzZ - -Br D CAA -0 -F -H_BeAB -0 - - H_sdefatyld - CH3 -H CAD

-a -0 -H R 1Y i -Br -cyclohexyl
BTF -Br -tert-butoxy
BTG -Br -ISO-Propoxy
BTH -Br -CF;
BTI -Br -CH,CF;
BTJ -Br -OCF;
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 -1 -sec-butyl
BTT -1 -cyclohexyl
BTU -1 -tert-butoxy
BTV -1 -ISO-PrOpOXy
BTW -1 ‘ -CF;
BTX | -CH,CF;
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-d -iso- rol -H CAl -C
“CH3 -CH3 CAJ -d -H-H CAK-C -H-CH3 CAL -C -H -CF3 CAMCI-HOCH3
CAN -d CAO-O -H -OCF3 CAP -Cl -H-tert ;
-iso- r y:*()%&%" H-OCF3 CAS -C -H -tent-buty ?Elr@szoogf‘g%z roI
CAU -CH3 -C -H CAV -CH3 -Br -H - 86 V\02005/009987 PCT/ US2004/ 023912 CAW
“CH3 -F -H CAX -CH3 -CH3 -H CAY - 3 -H CAZ -CB -0 -H CBA -G
~OCH2CH3 -H CBB -CH3 -OCF3 -H CBC - cﬂ% ert-butyl -H CBD -CH3 -iso-m 1
“H CBE -CH3 -CH3 -CH3 CBF -CH3 -H-H CBG-CH3 -H -G CBH-CH3 -H -Br CBI
CH3 -H-F CBJ -CH3 -H -CH3 CBK - CH3 CF3 CBL -CH3 -H -OCH3 CBM - CH3
“H - OCH2CH3 )

s

R OCF,

O)\NH

Re

(1)

and pharmaceutically acceptable salts thereof, where:

Compound R; Ry
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 -tert-butoxy
BUZ -F -1SO~propoxy
BVA -F -CF3
BVB -F -CH,CF;
BVC -F -OCF;
BVD -F -Cl
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CBN -CH3 -H -OCF3 CBO -CH3 -H -tert-butyl
-H CBR - CF3 -Br -H CBS -CF3 -F -H CBT -CF3 -CH3 -H CBU -CF3 -CF3 -H
CBW-CF3 -0OCH2CH3 -H CBX -CF3 - OCF3

-d
CBV - CF3

CBP -CH3 -H -iso- ro 1 CBQ -CF3

-H CBY -CF3

OCH3
-tert- butW02W5/0@2?27 CF3 -iso- 0 1 -H CCA -CF3 -CH3 - CHECTESRIO40E812 1 - H

CCC -CF3 -H-Ad CCD -CF3 -H -Br

CCE -CF3 -H-F CCF -CF3 -H -CH3 CCG -CF3

-H-CF3 CCH {CF3 -Mﬁﬂ-ld L -Uks - @ - CRZ0HS QO - Uko geH - UCHS CCK -CF3
-H -tert-butyl 3-"-ibu-p|upy_E ceM—=CHF2—=C—H;CEN—=CHFZ -Br -H
CCO -CHF2 -F +H F2—¢H3—H eHZ2—63—H —CHF2—EX -H
-87 WD 2005/ 0()998-;:%;\52991 /023912 "~ CHE2 mm%:bmyrf‘f"!' -2 - OCF3
-H CCU -CHF2|-tert ByfHy|l -H -F -n-propyl
BVI -CH; -H
BVJ -CHj3 -tert-butyl
BVK -CH3 -iso-butyl
BVL -CH; -sec-butyl
BVM -CHj; -cyclohexyl
BVN -CH; -tert-butoxy
BVO -CH3 -LSO-PrOpoxy
BVP -CH; -CF;
BVQ -CH; -CH,CF;
BVR -CH3; -OCF;
BVS -CH; -Cl
BVT -CHj; -Br
BVU -CH3 -1
BVV -CH; -n-butyl
BVW -CH3 -n-propyl
BVX -CF3 -H
. BVY -CF; -tert-butyl
BVZ -CF; -iso-butyl
BWA -CF; -sec-butyl
BWB -CF; -cyclohexyl
BWC -CF; -tert-butoxy
BWD -CF3 -1SO-PrOpoXy
BWE -CF3 -CF;
BWF -CF; -CH,CF;
BWG -CF; -OCF;
BWH -CF; -Cl
BWI -CF; -Br
BWJ -CF3 -1
BWK -CF; -n-butyl
BWL -CF; -n-propyl
BWM -CHE, -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,CF;
BWYV -CHF, -OCF;
BWW -CHF, -Cl
BWX -CHF, -Br
BWY -CHF, -1
BWZ -CHF, -n-butyl
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CCV -CHF2 -iso- ro 1 -HCCW-CHF2 -CH3 -CH3 CCX -CHF2 -H -H CCY -CHF2 -H
- CCZ -CHF2 -H -Br CDA -CHF2 -H-F CDB -CHF2 -H -CH3 CDC -CHF2 -H -CF3

CDD - CHF2 -H. - CDE -CHF2 -H -OCH2CH3 CDF -CHF2 -H - CHF2 -H
-tent-butwgzgﬁk@&iﬁ -H-iso- royl CD -OH-d -H CB?EE%Z—W%M
-OH-F-H CDL -OH-CH3 -H CDM-OH -CF3 -H CDN -OH -OCH3 -H CDO - O—l

-OCH2CH3 -H  CPP - OBX@ACF3 -H CDQ - QgHEent - but I -H  Cplgroggi! -iso-|ro 1 -H
CDS -CH -CH3 - CRkg OH -H -H CDU g -H -O | COV - OH {1 -Br V- OH - H
-F CDX -OH -H—=CH83 BXCMY_G_'J H—CF3 = St H T PCH2CH3
CEB -OH -H - OCF3 CﬁB,XDun —+ ter%—buLbH &u-uv—'ﬂ-la_lléo_b €E5 - NO2
-d -H utyl
BXE -OH -sec-butyl
BXF -OH ~-cyclohexyl
BXG -OH -tert-butoxy
BXH -OH -1SO-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; -1SO-PIrOpoXYy
BXX -NO, -CF;
BXY -NO, -CH,CF;
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 -OCF;
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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CEF -NO2 -Br -H CEG -NOQ -F -H CEH -N2 -CH3 -H CEl -NO2 -CF3 -H CEJ
_NO2 -OCH3 -H CEK -NO2 -OCH2CH3 -H CEL -NO2 - OCF3 -H CEM -NO2 -ten-butyl
-H CEN - yl -H -88 WD 2005/ 009987 PCT/ US2004/ 023912 CEQ. - NO2
%bﬁw “H CEQ-N® -H-d CER -N®2 -H HTURpMO23HS _( _F
CET NO2 -H -OH3 CEU -NC2 -H -CF3 CEV -NOQ2 -H -OCH8 CEW-NC2 - H - OCH2CHS

CEX -NO2 -H -QCF3 @& NO2 -H -tert-hgeyl CEZ {NO2 I—L,m-g@tylrol CFA-CN
-Br -H CFB -QN =T gyl OFC -[CN -F - H _g{FD -CN - CF3 - H _{FEunfN - CF3| - H CFF
-CN -OCH3 -H N_G-Ek'-m?”"-n @nBTN-uu—J-h bl—mq\l'tclt tyl -H
CFJ -CN -iso- {o—% 'BﬁK EN-—EH3- ”—"’_Br E—CN—H—H —teﬂ-'bthQ—H—%oxy I

BZA -Br -ISO-Propoxy

BZB -Br -CF;

BZC -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

BZpP -1 -1SO-Propoxy

BZQ -1 -CF3

BZR -1 -CH,CF;

BZS -1 -OCF;

BZT -1 -Cl

BZU : -1 -Br

BZV -1 -1

BZW -1 -n-butyl

BZX -1 -n-propyl
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CFN -CN -H -Br

_OCH3 CFS -CN -H -OCH2CH3 CFT -ON -H -OCF3 CFU -CN -H -tert- butyl

-CNHls CFW-Br -Br -H CFX -Br -d -H CFY
C%Rzr"%/%ls’?ﬁ% H CB -Br -OCH3 -H CGC -Br -

-H CGF -Br -isoro |

Table 18
-H-OCH3 CGO -Br -H-OCH2CH3 CGP -Br -H -OCF3 CGQ -Br -H -tert-but
“H CGT -1

OCF3 H CCGE -Br -tert-butyl
CGH-Br -H-H C3@ -Br -H-O C& -Br
PCT/ US2004/ 023912 CX -Br -H -F CG

-Br -H-iso- rol CGS -1 -(d

R

N
O

-H C&U -1

~N

Cl

NH

N

(Ia)

CFV

CFO-CN-H-F CFP-CN-H-CH3 CFQ-CN-H-CF3 CFR -CN -H

Rl

-F -H

and pharmaceutically acceptable salts thereof, where:

Compound R, Rs Ry
BZY -Cl -Cl -H
BZZ -Cl -Br -H
CAA -Cl -F -H
CAB -Cl -CH3 -H
CAC -Cl -CF; -H
CAD -Cl -OCH; -H
CAE -Cl -OCH,CHj,3 -H
CAF -Cl -OCF; -H
CAG -Cl -tert-butyl -H
CAH -Cl -iso-propyl -H
CAI -Cl -CH; -CHj;
CAJ -Cl -H -H
CAK -Cl -H -CH;
CAL -Cl -H -CF3
CAM -Cl -H -OCH;
CAN -Cl -H -OCH,CHj3
CAO -Cl -H -OCF;
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 -CH; -Cl -H
CAV -CH; -Br -H

- 86 -
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cGv -1 -CH3 -H CGWV-1 -CF3 -H C&X -1 -OCH3 -H CGY -1 -OCH2CH3 -H C&Z - |

-OCF3 -H CHA -1 -tert-butyl -H CHB -I -iso- rol -HCHC -1 -CH3 -CH3 CHD
-1 -H-H - H-C CHF -1 -H-Br CHG-I -H-F CHH | -H - CH -1
Thoora gt S Gk L TH Cooeas | o 1 - n PSSt )
-tert-butyl CHN -1 -H-iso- ro 1 -90 WD 2005/009987 PCT/ US2004/ 023912
Table 11 iN Rl BICAWO-{~-NH H; S R8 Rs (I4¥) and|pharnmadgguticaljy
accept abl e sallts ThgkeoT, [wherecg,Conpofind RLOH,s RO - ga -H| CHP -d
- Br - H (:HQ - (j - %A? GqR - CI _ﬁﬁ - H ‘CF3 _H

CAZ -CH; -OCH3; -H

CBA -CHj3 -OCH,CHj; -H

CBB -CH; -OCF; -H

CBC -CHj; -tert-butyl -H

CBD -CHj -iso-propyl -H

CBE -CH; -CHj -CHj3

CBF -CHj3 -H -H

CBG -CHj; -H -Cl

CBH -CHj3 -H -Br

CBI -CH; -H -F

CBJ -CH; -H -CHj3

CBK -CH3 -H -CF;

CBL -CHj; -H -OCHj3;

CBM -CHj3 -H -OCH,CHj;

CBN -CHj -H -OCF3;

CBO -CH; -H -tert-butyl

CBP -CH; -H -iso-propyl

CBQ -CF; -Cl -H

CBR -CF; -Br -H

CBS -CF; -F -H

CBT -CF; -CH; -H

CBU -CF; -CF; -H

CBV -CF; -OCHj3 -H

CBW -CF; -OCH,CHj; -H

CBX -CF; -OCF; -H

CBY -CF; -tert-butyl -H

CBZ -CF; -iso-propyl -H

CCA -CF; -CH; -CHj3

CCB -CF; -H- -H

CCC -CF; -H -Cl

CCD -CF3 -H -Br

CCE -CF; -H -F

CCF -CF; -H -CHj3

CCG -CF; -H -CF;

CCH -CF; -H -OCH3

CCI -CF; -H -OCH,CHj;

cCJ -CF; -H -OCF;

CCK -CF3 -H -tert-butyl

CCL -CF; -H -iso-propyl

CCM -CHF, -Cl -H

CCN -CHF, -Br -H

CCO -CHF, -F -H

CCP -CHF, -CHj -H

CCQ -CHF, -CF; -H

CCR -CHF, -OCHj; -H
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CHS -d -CF3 -H CHT -d -OCH3 -H CHU -d -0OCH2CH3 -H CHV -d -OCF3 -H
CHW-d -tert-butyl -H CHX C -iso- ro 1l -H CHy -d CI—|3 -CH3 CHz -d -H

“H dA - CB-O -H-CF3 CC-d -H -QOCH3 pCH3
CE-d 3"06@‘-5{%"%%& -H-tent butyl CG-d -H-iso- ’US%"’“@F%?I?CH

-CCF3 d1I - -H-tert butyl CJ -C -H-iso- rol CIK-CH3 -d -H CIL

-CH3 -Br -H - 91 VOCE305/ 009987 -edh, US2004/ OCHLHLCI M- CH3 -EH-H CI N - CH3

-CH3 -H C O -[CH8 c&g8 -H CIP_CQ@-OC}B H_odp -CH3 - OCH2GH3 -H R -CH3

-CCF3 -H d'S -u—bqwrt-'myi CHE, T T ] -fehs&'tylro I—=H CIr'gg-CH3 - - CH3

AV -0 -H - F—Er RS —H =S e X O H B B Y OB =t F—er7 - O

H - CCW -CHF, -CHj; -CH;

CcCX -CHF, -H -H
CCY -CHF, -H -Cl
CCZ -CHF, -H -Br
CDA -CHF, -H -F
CDB -CHF, -H -CH;3
CDC -CHF, -H -CF;
CDD -CHF, -H -OCH3;
CDE -CHF, -H -OCH,CHj3
CDF -CHF, -H -OCF3
CDG -CHF, -H -tert-butyl
CDH -CHF, -H -iso-propyl
CDI -OH -Cl -H
CDJ -OH -Br -H
CDK -OH -F -H
CDL -OH -CH; -H
CDM -OH -CF3 -H
CDN -OH -OCH; -H
CDO -OH -OCH,CHj; -H
CDP -OH -OCF3 -H
CDQ -OH -tert-butyl -H
CDR -OH -iso-propyl -H
CDS -OH -CH; -CH;
CDT -OH -H -H
CDhU -OH -H -Cl
CbVv -OH -H -Br
CDW -OH -H -F
CDX -OH -H ~-CH;
CDY -OH -H -CF3
CDZ -OH -H -OCHj3;
CEA -OH -H -OCH;CH;3
CEB -OH -H -OCF3
CEC -OH -H -tert-butyl
CED -OH -H -iso-propyl
CEE -NO, -Cl -H
CEF -NO, -Br -H
CEG -NO, -F -H
CEH -NO, -CH; -H
CEI -NO, -CF; -H
CEJ -NO, -OCH3 -H
CEK -NO, -OCH,CH; -H
CEL -NO, -OCF; -H
CEM -NO, -tert-butyl -H
CEN -NO, -iso-propyl -H
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CA-CH3 -H-CF3 AB -CH3 -H -OCH3 CAIC -CH3 -H -OCH2CH3 (CAJID -CH3 -H - OCF3

CJE -CH3 -H -t
-Br -H
-H CIM

ent - but yl

CJF -CH3 -H -iso-
H CJJ -CF3 -CH3 -H CJK -CF3 -CF3
B3 -H CIN -CF3 -OCF3 -H CO -CF3 -te

ro |

CJG -CF3 -d

-H CJH - CF3

sl S0

-CF3 -iso- ro 1l -H CQ-CF3 -CH3 -CH3 CIR-CF3 -H-H CAS-CF3 -H-A AT
-CF3 -H -Br U-CE® -H {F CIWOLF3 -H -CH3-CHyJW-CH3 -H -CH3 CIX -CF3 -H
-OCH3  QAJY - CH3 - HegpCHZCHS CIK{eLlF3 - H -OCF3g CKA - GF3 -H fient-butyl CKB
-CF3 -H -iso-1 C - “ONG, T D—=CHFZ37 Br—H LKET@#T?-H CKF
-CHF2 -CH3 -H CE F2—EF3— _.IQIOU<H —CHF2 \ﬁ:ﬁS —H—=92—WO— r05/ 869087
PCT/ US2004/ 023912 2

CES -NO, -H -F

CET -NO, -H -CHj3;

CEU -NO, -H -CF3

CEV -NO, -H -OCH;

CEW -NO; -H -OCH,CHj;

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 -CH3 -H

CFE -CN -CF3 -H

CFF -CN -OCHj3 -H

CFG -CN -OCH,CH3; -H

CFH -CN -OCF; -H

CFI -CN -tert-butyl -H

CFJ -CN -iso-propyl -H

CFK -CN -CH; ~CH3;

CFL -CN -H -H

CFM -CN -H -Cl

CEN -CN -H -Br

CFO -CN -H -F

CFP -CN -H -CH;

CFQ -CN -H -CF;

CFR -CN -H -OCHj3

CES -CN -H -OCH,CH3;

CFT -CN -H -OCF3

CFU -CN -H -tert-butyl

CFV -CN -H -iso-propyl

CFW -Br -Br -H

CFX -Br -Cl -H

CFY -Br -F -H

CFZ -Br -CHj3 -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 -CHj3 ~-CH;

CGH -Br -H -H

CGlI -Br -H -Cl

CGJ -Br -H -Br
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- CHF2 GZHZCHS H CKJ -CHF2 -OCF3 -H CKK -CBF2 -tent-butyl

CKI -H CKL
-CHF2 -iso- r -HCKM-CHF2 -CH3 -CH3 CKN -CHF2 -H-H CKO -CHF2 -H -d
CKP -CHF2 CHF2 -H -F CKR -CHF2 -H -CH3 H -CF3 CKT
“CHF2 -H - Mg’@?%mm H RGOV OH2 1 - o FCTikedsT
-tent-butyl CKX -CHF2 -H -iso- 01 CKY-OH-O -H CKZ -OH -Br -H CLA -OH
-F -H COLB -O{ -CHgGE CTIC -OH Hpr3 -H[ CLD -Gif - OCH3[ -H _CLE - OH - OCH2CHB
-H CLF -OH - 3 CLG FOHA -Tgqt- butyf - H H-OF iSO T.agd, -H | -OH
-CH3 -CH3 CLJ 'ﬂﬁg—gfi‘,[-'r'r ek Girn —eH—ett En =P c@éﬁ%—'ﬁ HH-_F CLN
-OH -H -CH3 C| o H—G—C&H—OH—H—O0cH3—EE0 —H 2CH3— CLR - OH
-H - OCF3 CGN -Br -H i 3

CGO -Br -H -0CH2CH3

CGP -Br -H -OCF;

CGQ -Br -H -tert-butyl

CGR -Br -H -iso-propyl

CGS -1 -Cl -H

CGT -1 -Br -H

CGU -1 -F -H

CGV -1 -CH; -H

CGW -1 -CF; -H

CGX -1 -OCHj; -H

CGY -1 -OCH,CHj; -H

CGZ -1 -OCF3; -H

CHA -1 -tert-butyl -H

CHB -1 -iso-propyl -H

CHC -1 -CH3 -CHj;

CHD -1 -H -H

CHE -1 -H -Cl

CHF -] -H -Br

CHG -1 -H -F

CHH -1 -H -CHj;

CHI -1 -H -CF;

CHJ -1 -H -OCHj;

CHK -1 -H -OCH,CHj3

CHL -1 -H -OCF;

CHM -] -H -tert-butyl

CHN -1 -H -iso-propyl
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CLS -OH -H -tert-butyl
-H CLW-N®2 -F -H CLX -N®2 -CH3 -H CLY -NO2 -CF3 -H CLZ -NO2 -OCH3 -H

CMVA - NO2
-1 so-

ro 1l -
-NO2 -H-H CMG -NO2 -H -d CWH -NO2 -H -Br

CLT -OH -H -i so-

“CH3 CMK -NO2 -H -CF3 CM. -N2 -H -

-OCF3 CMO -NO2 -H -tent-butyl
-H CVM5 -CN-F-H COMr -CN-CH3 -H CWMJ -CN -CF3 -H CW -CN - 0CH3

-CN -d

-i so-

ro |

CWP -

NEgble

rol CLU-N -d

%93% CMB -NO2 -OCF3 -H CMC -NO2 -tent-butyl
- 2005/ 009987 PCT/ US2004/ 023912 CME -

-H CND - NO2

CWMWM -NO2 -H -OCH2CH3 CWN - NO2
CVMQ -CN -Br -H CWR

Ml iso- ro yl

-H CLV -N2 -Br

S0p4023023  CWvF
CM -N®2 -H-F CMJ -NQ®2 -H

-H

-H CMW-CN -OCH2CH3 -H CMX -CN - COCF3 - CWY. -CN -tert-butyl -H CVZ -CN
-H I
R A
Br
N
0= >nH
Néks
Rg Re
(Ib)
and pharmaceutically acceptable salts thereof, where:
Compound R; Rs Ro

CHO -Cl -Cl -H
CHP -Cl -Br -H
CHQ -Cl -F -H
CHR -Cl -CH3 -H
CHS -Cl -CF3 -H
CHT -Cl -OCHj -H
CHU -Cl -OCH,CHj5 -H
CHV -Cl -OCF; -H
CHW -Cl -tert-butyl -H
CHX -Cl -iso-propyl -H
CHY -Cl -CH3 -CH;
CHZ -Cl -H -H
CIA -Cl -H -CH3
CIB -Cl -H -CF3
CIC -Cl -H -OCH;3
CID -Cl -H -OCH,CH;3
CIE -Cl -H -OCF;
CIF -Cl -H -tert-butyl
CIG -Cl -H -iso-propyl
CH -Cl -H -OCF;
1 -Cl -H -tert-butyl
81 -Cl -H -iso-propyl
CIK -CH3 -Cl -H
CIL -CH; -Br -H
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CNA -CN -CH3 -CH3 CNB -CN -H-H CNC-CN-H-C CND -CN -H -Br

F ONF -CN-H-CH3 CNG-CN-H-CF3 CNH-CN-H-OCH3 CNI

CNJ - ON - Hg
“H CNN -Brw%(:)glp?—?

%-CN-H-tent-butyl
CNO -Br -F -H CNP -Br -CH3 -H CNQ

CNL -CN -H -is

CNE -CN -H
-CN -H - OCH2CH3

oot %,

-OCH3 -H CNS -Br -OCH2CH3 -H OCNT -Br -OCF3 -H CNU -Br -tent-butyl -H CNV
-Br -iso- ro I[-H (gMV - Br| - CH3.CcH] CNX -Br = -H CNY -Br .gH -C | CNZ -Br
-H-Br -94 WO 2005/ ERP 987 [PCTT UgAgpa7 028912 -Br -H-F OB -Br [H -G
st = Tl S v TS DA™ - Sl ad IS - BRI i
e 7 T CHy 7] T T -OCHs -H
CIQ -CH; -OCH,CH; -H
CIR -CH; -OCF; -H
CIS -CH; -tert-butyl -H
CIT -CH; -iso-propyl -H
CIU -CH; -CH; -CHj;
CIvV -CH; -H -H
CIw -CH; -H -Cl
CIX -CH; -H -Br
CIY -CH; -H -F
CIZ -CH; -H -CHj;
CIA -CH;3 -H -CF;
CJB -CH; -H -OCHj;
ClC -CH; -H -OCH,CHj3;
CID -CH; -H -OCF;
CJE -CH; -H -tert-butyl
CJE -CHj; -H -iso-propyl
cIG -CF; -Cl -H
CIH -CF; -Br -H
ClI -CF; -F -H
CclJ -CF; -CH; -H
CIK -CF; -CF3 -H
CIJL -CF; -OCH3 -H
CIM -CF; -OCH,CHj; -H
CIN -CF; -OCF; -H
ClO -CF; -tert-butyl -H
CJP -CF; -iso-propyl -H
ClQ -CF; -CH; -CH;
CIR -CF; -H -H
CIS -CF; -H -Cl
CIT -CF; -H -Br
ClU -CF; -H -F
cJvV -CF; -H -CHj;
CIwW -CF3 -H -CF;
CIX -CF; -H -OCH;
Cly -CF; -H -OCH,CH3
CJZ -CF; -H -OCF;
CKA -CF; -H -tert-butyl
CKB -CF; -H -iso-propyl
CKC -CHF, -Cl -H
CKD -CHF, -Br -H
CKE -CHF; -F -H
CKF -CHF, -CH3; -H
CKG -CHF, -CF3 -H
CKH -CHF, -OCH; -H
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ca -I
CON - |
COR -1
-H -Br
-1 -H -
-95 WO

and phar maceut

-a -d

-d -H C -I -Br -H CXK -1 -F-H COL -1 -CH3 -H COM-1 -CF3 -H
-OCH3 -H COO -1 -OCH2CH3 -H COP -I -OCF3 -H COQ -1 -ten-butyl -H
-1 SQy okh COS -1 -CH3 -CH3 COT -I -H-H Y -
e fshpP® O L T o cov -1 -H o3 cozPéT’Ug%ﬂ"W CPA
OCH2CH3_CPB -1 -H-OCF3 CPC -1 -H -tert-butyl CPD -1 -H-iso- 0|
2005/ 009987 @XIT/ USZ2004/ OCB¥L2 Tabl e-QCHH; R1 N O--~HINH R8 (Ic)
I cal I(}K_]accep_t abl ecggd,ts ther eofgqapjere: |[Conpoupd R1 R8 RO CPE
-H FCex® T OPKCHF, T {11 terrbutyl -H
CKL -CHF, -iso-propyl -H
CKM -CHF, -CH3 -CH;
CKN -CHF, -H -H
CKO -CHF, -H -Cl
CKP -CHF, -H -Br
CKQ -CHF, -H -F
CKR -CHF, -H -CH3
CKS -CHF, -H -CF;
CKT -CHF, -H -OCH;
CKU -CHF, -H -OCH,CHj3
CKV -CHF, -H -OCF;
CKW -CHF, -H -tert-butyl
CKX -CHF, -H -iso-propyl
CKY -OH -Cl -H
CKZ -OH -Br -H
CLA -OH -F -H
CLB -OH -CH; -H
CLC -OH -CF3 -H
CLD -OH -OCHj; -H
CLE -OH -OCH,CH3 -H
CLF -OH -OCF3 -H
CLG -OH -tert-butyl -H
CLH -OH -iso-propyl -H
CLI -OH -CH3 -CH;
CLJ -OH -H -H
CLK -OH -H -Cl
CLL -OH -H -Br
CILM -OH -H -F
CLN -OH -H -CH3
CLO -OH -H ~CF3
CLP -OH -H -OCH3;
CLQ -OH -H -OCH,CH3
CLR -OH -H -OCF;
CLS -OH -H -tert-butyl
CLT -OH -H -iso-propyl
CLU -NO, -Cl -H
CLV -NO, -Br -H
CLW -NO, -F -H
CLX -NO, -CHj3 -H
CLY -NO, -CF3 -H
CLZ -NO, -OCHj3 -H
CMA -NO, -OCH,CHj3; -H
CMB -NO, -OCF3 -H
CMC -NO, -tert-butyl -H
CMD -NO, -iso-propyl -H
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CPH-d -CH3 -H CPI - -CF3 -H CP7 -d -OCH3 -H CPK -d -0OCH2CH3 -H CPL
- -OCF3 -H CPM-C -tert butyl -H CPN -C -iso- rol -H CPO-d -CH3

-CH3 CPP 4 CPQ - -H-CH3 CPR-d -H - OCH3 CPT
- -H - 8&%“’0&% - H OCF3 CPV -d -H -t ert but ylP %TWM@Z”IH | so-
royl CPX-d -H- OCF3 CPY -C -H-tert-butyl CPZ - -H-iso- royl CQA

-CH3 -d -H B -CME - Br - H - AO40 200p/ 0099831 PCT/ USP004/ 0egR12 (QC - CH3
-F -H CQD -Cf3= Lﬁ@EH CF3[ - H O OB - Q “H.HOEG -
-OCH2CH3 -H CoH MQCWH 3 %7 S =ten-] tyz- k"I,Q]rT-ﬁrBu-lbO- 1-H
0 - O - OB [ — 6l e Qu-GB e — PG —H—f 00
CMI -NO, -H -F
CcMJ -NO, -H -CH3
CMK -NO, -H -CF;
CML -NO, -H -OCH;
CMM -NO, -H -OCH,CH3
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 -CH; -H
CcMU -CN -CF; -H
CMV -CN -OCHj; -H
CMW -CN -OCH,CHj3 -H
CMX -CN -OCF; -H
CMY . -CN -tert-butyl -H
CMZ -CN -iso-propyl -H
CNA -CN -CH; -CH;
CNB -CN -H -H
CNC -CN -H -Cl
CND -CN -H -Br
CNE -CN -H -F
CNF -CN -H ~CHj
CNG -CN -H -CF;
CNH -CN -H -OCHj
CNI -CN -H -OCH,CH3
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 -CH; -H
CNQ -Br -CF; -H
CNR -Br -OCHj3 -H
CNS -Br -OCH,CHj; -H
CNT -Br -OCF; -H
CNU -Br -tert-butyl -H
CNV -Br -iso-propyl -H
CNW -Br -CH; -CH3
CNX -Br -H -H
CNY -Br -H -Cl
CNZ -Br -H -Br
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CQDCHBHCHSCQQCHB-H-CFS
CQr -

-d

9 et

-CH3 -H -OCH3 OQS -CH3 -H - OCH2CH3
CQV -CH3 -H -iso- 0 1 OQN-CF3

Py 1

CR
-CH3 -H -tert-butyl
CQY -CF3 -F -H CQZ -CF3 -CH3
CF3 -OCH2CH3 -H CRD -CF3 - OCF3

-CH3 -H - OCF3

-tert-butyl -H CRF -CF3 -isoro 1 -H CRG-CF3 -CH3 -CH3 CRH -CF3 -H -H
CRI -CF3 -H-O @A CF3|-H -BtBr CRK -[CF3 -H4F CRL } CF3 -H:-CH3 |CRM - CF3
-H -CF3  CRN {CF3 ¢fp OCHf CROBLF3 -H - OCHZQEB  CRP FOF3 —f, OCF3 | CRQ
-CF3 --H-tert-um Qpcpnr(-\,l—o-rBL|>UI wTCHF?- —EF, -|CHF2 - Br
-H CRU -CHF2 Eoph CR—-CHF2 ERW \,.HZ S H—8& eHF - OCH3
-H -97 3

COE -Br -H -OCH,CHj5

COF -Br -H -OCF;

COG -Br -H -tert-butyl

COH -Br -H -iso-propyl

COlI -1 -Cl -H

COJ -1 -Br -H

COK -1 -F -H

COL -1 -CHj -H

COM -1 -CF3 -H

CON -1 -OCHj; -H

COO -1 -OCH,CHj; -H

COP -1 -OCF; -H

COQ -1 -tert-butyl -H

COR -1 -iso-propyl -H

COS -1 -CHj; -CH;

COT -1 -H -H

COouU -1 . -H -Cl

COV -I -H -Br

COW -1 -H -F

COX -1 -H ~-CH3

COY -1 -H -CFs

cozZ -1 -H -OCH3

CPA -1 -H -OCH,CHj;

CPB -1 -H -OCF;

CPC -1 -H -tert-butyl

CPD -1 -H ~iso-propyl
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WO 20051009987 PCT/ US2004/ 023912 CRY - CHF2 - OCH2CH3 -H CRZ - CHF2 - OCE3 -H
CSA -CHF2 -ten-butyl -H CSB -CHF2 -iso- ro | -H CSC -CHF2 -CH3 -CH3 CSD
SCHF2 -H ~{§o foeBombgF2 -H -0 CSF -CHF2 -H -Br  CSG - CHRR.- . - - CHF2
H-oB R R CS7 -CHFZ - H - OCH3 CSK-sz’QC-Td%-Z{l@?}@g cSL
-CHF2 -H-OCF3 CSM -CHF2 -H -ten-butyl CSN -CHF2 -H -iso- ro yl CSO -CH
-d -H CSP -OH -Br -H csq-m-F-H\;rg@Eﬂm-ch-H CSS -OH -CF3 -H CST

-OH -OCH3 -H CSU -OH -OCH2CH3 -H CSV “OH “OCF3 -H CSW-OH -tert-butyl -H
CSX -OH-isorol -H CSY -CH-CH3 -CH3 CsZz -OH-H-H CTA -OH -H -d CTB
-OH-H-Br CTIC-OH-H-F CID-OH -H - CTE -OH -H -CF3 CTF -OH -H
-OCH3 CTG -OH -H - OCH2CH3
~N
Ry
|
N
O=>NH

Néks

(Ic)

and pharmaceutically acceptable salts thereof, where:

Compound R; Rg Ry
CPE -Ci -Cl -H
CPF -Cl -Br -H
CPG -Cl -F -H
CPH -Cl -CHj; -H
CPI -Cl -CF; -H
CPJ -Cl -OCHj3; -H
CPK -Cl -OCH,CH; -H
CPL -Cl -OCF;3 -H
CPM -Cl -tert-butyl -H
CPN -Cl -iso-propyl -H
CPO -Cl -CH; -CHj3
CPP -Cl -H -H
CPQ -Cl -H -CH3
CPR -Cl -H -CF3
CPS -Cl -H -OCHj
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 -CHj -Cl -H
CQB -CH; -Br -H
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CTH-OH-H-0OCF3 CTl -OH-H -ten-butyl CTJ -OH -H -iso- ro yl CTK -NOQ2
-0 -H CTL -N&2 -Br -H CIM-N®2 -F-H CIN-N®2 -CH3 -H CTO-NX®2 -CF3 -H

CTP - N2 - Q -N®2 -OCH2CH3 -H CTR -NO2 - OCF3
tert- buty\%qﬁf’s’@?gﬁq -iso- rol -H -98 \/\02005/0099871’26'19%%“2(96%?/1623912
CTU -NO2 -CH3 -CH3 CTV -NO2 -H -H CTW-N® -H-d CTX -N® -H -Br

-N®2 -H-F CIZ -NCoCH -¢CH3 Cl@H; N2 -[H - CF3.FCUB - NO2 - H -JoCH3 CUC NOZ
-H -OCH2CH3 ¢ OCF3™ &gk - -H -1eff -butyl "CUF_gNOZ -H -i so-
rol CUG-CN CoRTCN—Chg - H L,LlT,anaTl 03— CN[CH3—= CUK
-CN -CF3 -H (¢ ﬁi——-%ﬁ?-&“#—%?” HH EHN— - - CUo
-CN -ten-butyl 3 ' 3 -
-CH; -OCH,CHj3 -H
-CHj; -OCF; -H
-CH; -tert-butyl -H
-CH; -iso-propyl -H
-CH; -CH3; -CH;
-CHj3 -H -H
-CH; -H -Cl
-CH; -H -Br
-CH;3 -H -F
-CH; -H -CH;
-CH;3 -H -CF;
-CH; -H -OCH;
CQS -CH,3 -H -OCH,CHj3
CQT -CH; -H -OCF;
CQU -CH3 -H -tert-butyl
cQv -CH;3 -H -iso-propyl
CQwW . -CFs3 -Cl -H
CQX -CF; -Br -H
CQY -CF3 -F -H
CQZ -CF; -CHj; -H
CRA -CF; -CF; -H
CRB -CF; -OCHj3 -H
CRC -CF; -OCH,CH3; -H
CRD -CF; ~-OCF; -H
CRE -CF; -tert-butyl -H
CRF -CF; -iso-propyl -H
CRG -CF; -CH; -CH;
CRH -CF;3 -H -H
CRI -CF; -H -Cl
CRJ -CF; -H -Br
CRK -CF; -H -F
CRL -CF; -H ~-CH3
CRM -CF; -H -CF3
CRN -CF; -H -OCH;
CRO -CF; -H -OCH,CH3;
CRP -CF3 -H -OCF;
CRQ -CF; -H -tert-butyl
CRR -CF3 -H -iso-propyl
CRS -CHF, -Cl -H
CRT -CHF, -Br -H
CRU -CHF, -F -H
CRV -CHF, -CH; -H
CRW -CHF, -CF; -H
CRX -CHF, -OCHj3 -H
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CUP -CN -is0- ro 1 -HCUQ-CN-CH3 -CH3 CUR -CN-H-H CUS -CN-H-CO CUT
"CN-H-Br CUW-CN-H-F CW -CN-H-CH3 CUW-CN -H-CF3 CUX -CN -H
SOCH3  CUY.-CNoH < OCH2CH3 CUZ -CN -H -OCF3 CVA -CN -H - _ CVB
-Cl\l-H-isvg-oqr‘\’{?)S’@S’”g%-Br “Br -H CWD -Br -d -H cw-%'%ﬁﬁg}%-a
“CH3 -H CVG -Br -CF3 -H CVH -Br -OCH3 -H CVI -Br -OCH2CH3 -H CVJ -Br

-OCF3 -H CVK|-Br e€rart-bytyl --BHFRVL -Br -iGCH,CH;! -|H CVMHBr -CH3 -CH3
CVN -Br -H -H[ CVQeRE -H|- U _BWE,- B |H - BL. WO 40057 009987
PCT/U82004/023922—E§X§C:§AnL§‘1" VR rl-:,-a" SRAF: N RSER CVT - Br
-H -OCH3 CVU=bBt éng'W L Crio _CH:FZ- D —= = -lSO-ﬁI'OpS’ivvv =D =11 :HCI =0 y|
CSC -CHF, -CHj -CH;
CSD -CHF, -H -H
CSE -CHF, -H -Cl
CSF -CHF, -H -Br
CSG -CHF, -H -F
CSH -CHF, -H -CH;
CSI -CHF, -H ~-CF;
CSJ -CHF, -H -OCH3
CSK -CHF, -H -OCH,CHj;
CSL -CHF, -H -OCF;
CSM -CHF, -H -tert-butyl
CSN -CHF, -H -iso-propyl
CSO -OH -Cl -H
CSP -OH -Br -H
CSQ -OH -F -H
CSR -OH -CH; -H
CSS -OH -CF; -H
CST -OH -OCHj; -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 -CH;
CTE -OH -H -CF3
CTF -OH -H -OCHj;
CTG -OH -H -OCH,CHj;
CTH -OH -H -OCF3
CTI -OH -H -tert-butyl
CTJ -OH -H -iso-propyl
CTK -NO, -Cl -H
CTL -NO, -Br -H
CT™M -NO, -F -H
CTN -NO, -CH3 -H
CTO -NO, -CF; -H
CTP -NO, -OCH; -H
CTQ -NO, -OCH>CH; -H
CTR -NO, -OCF; -H
CTS -NO, -tert-butyl -H
CTT -NO, -iso-propyl -H
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-H CVZ -1

“Br -H OWA -I

-F-H OB -I

CvX -Br -H-iso- ro 1 CVY -1 -C

-CH3 -H cv\c-| -CF3 -H OWD -1 -OCH3 -H OWE -1 -OCH2CH3 -H CWE -1 - OCF3

-H OWG t | -H CMH -1 -isorol1-HCW -I

o 1 n VR T B O O e e oS o

CW -1 -H-OCH3 COM) -1 -H-OCH2CH3 OWR -1 -H-OCF3 OW5 -1 -H -tent-butyl

CW -1 -H -isaq- FOCTU- 100 WO 200%/ 009987 PCI¢H$H2004/|023912CH]abl e 13 i N

RLF NOI11-I oS R§ RS (INp, and [pharmagguticallly accegtable salts

t her eof , wher g Wunu RI Tt 8@ H Tl
CTX -NO, -H -Br
CTY -NO, -H -F
CTZ -NO, -H -CH3
CUA -NO, -H -CF;
CUB -NO; -H -OCHj3
CucC -NO, -H -OCH,CHj3
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
CuUJ -CN -CH; -H
CUK -CN -CF; -H
CUL -CN -OCHj; -H
CUM -CN -OCH,CH3 -H
CUN -CN -OCF; -H
CUO -CN ~tert-butyl -H
CUP -CN -iso-propyl -H
CuUQ -CN -CHj -CH;
CUR -CN -H -H
CUS -CN -H -Cl
CUT -CN -H -Br
Cuu -CN -H -F
Cuv -CN -H -CH;
Cuw -CN -H -CF3
CUX -CN -H -OCH3
CuY -CN -H -OCH,CHj3
CuUZ -CN -H -OCF;
CVA -CN -H -tert-butyl
CVB -CN -H -iso-propyl
CVC -Br -Br -H
CVD -Br -Cl -H
CVE -Br -F -H
CVF -Br -CH; -H
CVG -Br -CF3 -H
CVH -Br -OCH3 -H
CVI -Br -OCH,CHj -H
CVJ -Br -OCF3 -H
CVK -Br -tert-butyl -H
CVL -Br -1so-propyl -H
CVM -Br -CHj; -CH;
CVN -Br -H -H
CvoO -Br -H -Cl
CVP -Br -H -Br
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oW -d -d

“H ow -d

-Br -H OW-d

H CV\Z ad -0OCH3 -H CXA -d -mHZCHS-H CXB -d -0OCF3 -H CXC -d

“F-H O -d -CH3 -H COW -d -CF3

- but yl -i so- | -H CXE -C -CH3 -CH3 CXG

o oS 1 oRs 00 TG OF e a0 e T o g
-H-OCF3 CXL - -H-tert-butyl CXM-O -H -iso- yl CXN -C -H -OCF3
CXO-Ca -H-tgqrt-bagyyy CXP -C -Bd -iso-| ro yl-HCXQ -dH3 -d -FH CXR| - CH3
-Br -H - 101 WD 2pQR 009987 PCIRJSZ0047[023912.HCXS - “F_cH, CXT | CH3
oA Ao S IO - - SRR AR B <P S
= - = X ImTe= QUL yT — = CANAL “[Ulhlo =1 = IUT LA YS T A0 T =
CYB -OH8 -H - H— CVL > Br H “OCH;

CvVU -Br -H -OCH,CH3

CVvV -Br -H -QCF;

CVW -Br -H ~tert-butyl

CVvX -Br -H -iso-propyl

CVY -1 -Cl -H

CVZ -1 -Br -H

CWA -1 -F -H

CWB -1 -CH3 -H

CWC -1 -CF; -H

CWD -1 -OCHj; -H

CWE -1 -OCH,CHj; -H

CWF -1 -QCF3 -H

CWG -1 -tert-butyl -H

CWH -1 -iso-propyl -H

CWI -1 -CH; -CH;

CWwJ -1 -H -H

CWK -1 -H -Cl

CWL -1 -H -Br

CWM -1 -H -F

CWN -1 -H -CHj3

CWO -1 -H ~CF;

CWP -1 -H -OCH;

CWQ 1 H -OCH,CH;

CWR -1 -H -OCF3

CWS -1 -H -tert-butyl

CWT -1 -H -iso-propyl
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CYC -CH3 -H -d

-H -CF3
-CH3 -H
-H CcYo

CYS -CF3 -OCH2CH3 -H CYT -CF3 -OCF3 -H CYU -CF3 -tent-butyl
-H CYW-CF3 -CH3 -CH3 CYééﬁlééz-H-H CYyY -CF3 -H -C

-i so-
-H -Br

-OCH3 CZE -CF3 -H -OCH2CH3 CZF -CF3 -H -OCF3 CZG -CF3 -H -tent-butyl

ro |

CYD -CH3 -H -Br
CYH -CH3 -H -OCH3 CVI
CYL -CH3 -H -iso-

CZA -CF3 -H -F CZB -CF3 -H -

CYE -CH3 -H-F CYF -CH3 -H -CH3 CYG -CH3
-CH3 -H -OCH2CH3 CYJ -CH3 -H -OCF3 CYK

rol CYM-CF3 -08@%2@2 :Er

-l nibsde X 58 BT CYQ - CF3 -CF3 -H

-H CYV -CF3

CyZ -CF3

C-CF3 -H-CF3 CZD -CF3 -H

CZH

_CF3 -H -iso- royl CZI -CHF2 -d -H NCOHF2 -Br -H CZK -CHF2 -F -H CZL
_CHF2 -CH3 -H B!
Ry
F

(Id)

and pharmaceutically acceptable salts thereof, where:

Compound R; Rg Ry
Cwu -Cl -Cl -H
Cwv -Cl -Br -H
CwWw -Cl -F -H
CwX -Cl ~-CH3 -H
CWY -Cl -CF3 -H
CwWZ -Cl -OCH3 -H
CXA -Cl -OCH,;CHj3 -H
CXB -Cl -OCF3 -H
CXC -Cl -tert-butyl -H
CXD -Cl -iso-propyl -H
CXE -Cl -CH; -CHj
CXF -Cl -H -H
CXG -Cl -H -CH;
CXH -Cl -H -CF3

CX1 -Cl -H -OCH;
CXJ -Cl -H -OCH,CH3
CXK -Cl -H -OCF3
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 -CH; -Cl -H
CXR -CH; -Br -H
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CZM -CHF2 -CF3 -H CZN -CHF2 -OCH3 -H - 102 WD 2005/ 009987

PCT/ US2004/ 023912 CZO - CHF2 - OCH2CH3 -H CZP -CHF2 -OCF3 -H CZQ - CHF2
-ten- but yl oy -CHF2 -iso- royl -HCZS -CHF2 -CH3 - 2 H H
CZU - CHF2 Wﬂq-"?ﬁ;%%&v “CHF2 -H -Br CZW-CHF2 -H -F czxq%ﬂi-s%’“ﬁzg*
“CHF2 -H -CF3 CZZ -CHF2 -H -OCH3 DAA -CHF2 -H - OCH2CH3 DAB - CHF2 -H - OCF3

DAC -CHF2 -H -ffen-loXyT DAD -G@R, -H -[so- rapl DAF -OH -G -H OAF -OH
-Br -H DAG -( -Fcﬂ DAK - UA 5 -H Al -_‘é}l{s-Cl-d -TH  DAJ HU‘I (06 -H
DAK - OH - OCH2GH3 -ML o= 3-H JAi‘v‘l-qEFI;tclt- utyt TII DAN—1CH
-i so-propyl - DA . 3—ck BARP—OH—H BAQ—EH—H BAR -COH - H
“Br DAS -OH -4 - FCXYT - -OCH; H
CXwW -CH; -OCH,;CHj5 -H
CXX -CH; -OCF; -H
CXY -CH; -tert-butyl -H
CXZ -CHj3 -iso-propyl -H
CYA -CH; -CHj; -CHj3
CYB -CH; -H -H
CYC -CH;3 -H -Cl
CYD -CH; -H -Br
CYE -CH;3 -H -F
CYF -CH; -H -CH3
CYG -CH, -H -CF;
CYH -CH; -H -OCH;
CYI -CH; -H -OCH,CH;
CYJ -CH; -H -OCF3
CYK -CH; -H -tert-butyl
CYL -CH; -H -iso-propyl
CYM -CF; -Cl -H
CYN -CF; -Br -H
CYO -CF; -F -H
CYP -CF; -CH; -H
CYQ -CF; -CF3 -H
CYR -CF; -OCH; -H
CYS -CF; -OCH,CHj -H
CYT -CF; -OCF; -H
CYU -CF; -tert-butyl -H
CYv -CF3 -iso-propyl -H
CYwW -CF; -CH3 -CH3;
CYX -CF; -H -H
CYY -CF; -H -Cl
CYZ -CF; -H -Br
CZA -CF; -H -F
CZB -CF3 -H -CH3
CZC -CF; -H -CF;
CZD -CF; -H -OCHj3
CZE -CF; -H -OCH,CHj3
CZF -CF; -H -OCF3
CZG -CF; -H -tert-butyl
CZH -CF; -H -iso-propyl
CZI -CHF, -Cl -H
CZJ -CHF, -Br -H
CZK -CHF, -F -H
CZL -CHF, -CH3; -H
CZM -CHF, -CF; -H
CZN -CHF; -OCH; -H
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DAU -OH -H -CF3 DAV
DAY -CH -H -tert-butyl

ro |

DBANOZCI

-H DBB

-OH-H-OCH3 DAW-OH -H -OCH2CH3 DAX -OH -H -OCF3
DAZ -OH -H -i so-

NO2 - Br

-H DBC - - @@% DBD -NO2 -CH3 -H DBE -NO2 -CF3 -H -H
DBG - NO2 - 8 DBH -NO2 -OCF3 -H DBl -NO2 -tent- 6&%520?4/02%3 NCR
-iso-propyl -H -103 WO 2005/ 009987 PCT/ U82004/ 023912 DBK -N2 -CH3 -CH3
DBL -NC2 -H - i DRRgoNOZ {H - th}@N- —BCIBCH, DBO| - NO2 -J -F_ DBP - NC2
-H -CH3 DBQ-WUZCZP-LI-J DBHCHF%T Ou-idoepb-l - H - Ogfi2TH3 DBT - NO2
-H -OCF3 DBUNE~sH—t®e L-UUL¢] DBV M—tert—bu E\U_ H—DBW=CN—=Br -H
DBX -CN -d -H—bB SN G'\'ﬁ{?.‘-” EN—CF3—H 3 - CN
“OCH3 -H CZR y -isO-propy. -H

CZS -CI-IFZ -CH; -CH;

CZT -CHF, -H -H

CzZU -CHF, -H -Cl

CZV -CHF, -H -Br

CZW -CHF, -H -F

CzX -CHF, -H -CH3

CZY -CHF, -H -CF;

CZZ -CHF, -H -OCH;

DAA -CHF, -H ~-OCH,CHj3

DAB -CHF, -H -OCF;

DAC -CHF, -H -tert-butyl

DAD -CHF, -H -iso-propyl

DAE -OH -Cl -H

DAF -OH -Br -H

DAG -OH -F -H

DAH -OH -CH; -H

DAI -OH -CF3 -H

DAJ -OH -OCHj3; -H

DAK -OH -OCH,CHj; -H

DAL -OH -OCF; -H

DAM -OH -tert-buty!l -H

DAN -OH -iso-propyl -H

DAO -OH -CH; -CH;

DAP -OH -H -H

DAQ -OH -H -Cl

DAR -OH -H -Br

DAS -OH -H -F

DAT -OH -H -CH;

DAU -OH -H -CF3

DAV -OH -H -OCH,

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, -CF; -H

DBF -NO, -OCHj3 -H

DBG -NO;, -OCH,CH;, -H

DBH -NO, -OCF; -H

DBI -NO, -tert-butyl -H

DBJ -NO, -iso-propyl -H
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DCC -CN -OCH2CH3 -H DCD -CN -OCF3 -H DCE -CN -tert-butyl

-H DCF -CN -!so-

rol -HDCG -CN -CH3 -CH8 DOH -CN -H -H DG -CN -H-d DC7 -ON -H -Br  DOK

_CN -H -F < NogH -CH3 DOM -CN -H -CF3 DON -ON - H - DRRssGN - H
03 9 / 0 391

Drpan Bk L DOO -CN -H -tert-butyl DCR -CN TH -1 %o |

i{H DDE

DDG - Br

DCS -Br -Br -H_DCT -Br - -H DCU -Br -F -H DCV -Br -CH3 -H DCW-Br -CF3
-H DCX -Br -OCH3 -IBBKDCY {Br -cSE2CH3 -|H DCZCHBr - OCF3 - H-GBBA - Br
-ten-butyl -H |DDBBBL -isp- ro-8N0,H DOC -Br -KH3 -CH3 DDD-HBr -H
-Br -H-d - -BIDBNM -br | - 1U4NO\£\D 2005/ 0099g¢ PCITTUSZ2004L 03912
-H-F DDH -Br -I'I—Dfﬁ DD -Br_sz-u—d DOO—gy -1 - OCH3 Br
DBO -NO, -H -F
DBP -NO, -H -CH;
DBQ -NO, -H -CF3
DBR -NO, -H -OCH;
DBS -NO, -H -OCH,CHj;
DBT -NO; -H -OCF;
DBU -NO, -H -tert-butyl
DBV -NO, -H -iso-propyl
DBW -CN -Br -H
DBX -CN -Cl -H
DBY -CN -F -H
DBZ -CN -CH; -H
DCA -CN -CF3 -H
DCB -CN -OCHj; -H
DCC -CN -OCH,CH3; -H
DCD -CN -OCF; -H
DCE -CN ~tert-butyl -H
DCF -CN -iso-propyl -H
DCG -CN -CH; -CH;
DCH -CN -H -H
DCI -CN -H -Cl
DCJ -CN -H -Br
DCK -CN -H -F
DCL -CN -H -CH;
DCM -CN -H ~CF3
DCN -CN -H -OCH;
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 -CH3 -H
DCW -Br -CF3 -H
DCX -Br -OCHj3 -H
DCY -Br -OCH,CH3; -H
DCZ -Br -OCF; -H
DDA -Br -tert-butyl -H
DDB -Br -iso-propyl -H
DDC -Br -CHj; -CH;
DDD -Br -H -H
DDE -Br -H -Cl
DDF -Br -H -Br
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DDK -Br -H - OCH2CH3 DDL -Br -H-OCF3 DDM-Br -H -tert-butyl
rol DDO-I -

-1 -CF3 -H 6)3]]
-tert- butylw 05/5*5%28

-1 so-

-H-d DEB -1
-H -OCH3 DEG
-H-iso- ro vyl
O-j-INH NJ"
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DDN -Br -H
-H DDP -1 -Br -H DDQ-1 -F-H DDR-1 -CH3 -H DDS
H DDU -1 -OCH2CH3 H DDV -
7OCH-3| so- ro 1 -HDDY -1 - DD%/’ESZW/Oa?W
-H-Br DEC -1 -H-F DED -| -H CH3 DEE -1 -H -CF3 DEF-I
11 -BOPGECH2CH3 DEEBr | -H}FOCF3 -BEl -1 {H -terdebutyl | DEJ -1
- 10@)M\H 2009/ 9099&;1- PCT/ USZ2004/ 0g3912 abl e _a{?,m N |CH3 N
STREOrT (8T r -H -CF3
DDJ -Br -H -OCHj3
DDK -Br -H -OCH,CHj3
DDL -Br -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 -CHj3 -H
DDS -1 -CF3 -H
DDT -1 -OCHj; -H
DDU -1 -OCH,CH; -H
DDV -1 -OCF; -H
DDW -1 -tert-butyl -H
DDX -1 -iso-propyl -H
DDY -1 -CH; -CH;
DDZ -1 -H -H
DEA -1 -H -Cl
DEB -1 -H -Br
DEC -1 -H -F
DED -1 -H -CH;
DEE -1 -H -CF;
DEF -1 -H -OCH;
DEG -1 -H ~-OCH,CH;
DEH -1 -H -OCF3
DEI -1 -H -tert-butyl
DEJ -1 -H -iso-propyl



and phannaceutically acceptable salts thereof, where: Conpound RL Rs R9
DEK -d -d -H DEL -d -Br -H DEM-d -F -H DEN-O -CH3 -H DEO -d -CF3
-H DEP -C 5 DEQ -d -OCH2CH3 -H DER -d -OCF3 - - C
-tert-butyle%wg%%QFE-; -iso m1-H DEU-O -CH3 -CH3 DE{E/tr 04023912  DEW
- -H-CH3 DEX-d -H-CF3 DEY -Od -H-OCH3 DEZ -d -H-0OCH2CH3 DFA -d
-H-OCF3 DFB -d -H -tert-butyl DFC-CL-]?-isoro yl DFD -d -H -0CF3
DFE -d -H -tert-butyl DFF -d -H-isg‘?léa DFG -CH3 -d -H DFH -CH3 -Br
-H - 106 WD 2005/009987 PCTI US2004/023912 DFl -CH3 -F -H DFJ -CH3 -CH3 -H
DFK -CH3 -CF3 -H DFL -CH3 -OCH3 -H DFMAEH3 -OCH2CH3 -H DFN -CH3 -OCF3 -H
DFO -CH3 -tert-butyl -H DFP -CH3 -iso-|rol|-H

R =N

y

CHg

N
O="“NH

N
R¢ Rg
(Ie)

and pharmaceutically acceptable salts thereof, where:

Compound Ry Rs Ry
DEK -Cl -Cl -H
DEL -Cl -Br -H
DEM -Cl -F -H
DEN -Cl -CHj3 -H
DEO -Cl -CF; -H
DEP -Cl -OCHj3 -H
DEQ -Cl -OCH,CHj; -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 -CH;
DEX -Cl -H -CF;
DEY -Cl -H -OCH;3;
DEZ -Cl -H -OCH,CHj;
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 -CH; -Cl -H
DFH -CH; -Br -H
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DFQ -CH3 -CH3 -CH3 DFR -CH3 -H-H DFS -CH3 -H-CO DFT -CH3 -H -Br DFU
-CH3 -H-F DFV -CH3 -H-CH3 DFW-CH3 -H -CF3 DFX -CH3 -H -OCH3 DFY - CH3

-H - OCH2CHRy, p -H-OCF3 DGA -CH3 -H -tent-butyl - -H -iso-
P L L L Ay “Br -H DGE -CF3 -F -H Aoy |
DGG - CF3 -CF3 -H_DGH - CF3 -OCH3 -H DG -CF3 -OCH2CH3 -H_ DGJ - CF3 - OCF3 - H

DK -CF3 -terf-butFI-H DGL-CR3H3iSO- ol -H-FDGM - Ck3 -CH3-HCH3 OGN - CF3
-H -H DGO - CF3 - FDEY ~CF3CHH -Br | DGQ -6 -H -F§ DGR a£F3 -H|-CH3
DGS -CF3 -H -CF3 QFK “CFE-H -C qﬂ-u—d_ﬁs-w—lzu—u N7 - CF3 -|H - OCF3
DGW-CF3 -H -t It-B yi- "JG‘/\;-Cn—'__eHSH-rb -plUL@CHBDG\Yl-CI'iFZ o —H
"Rz -Bro-H DFM _CH, “OCH,CH, H
DFN -CHj; -OCF; -H
DFO -CH; -tert-butyl -H
DFP -CH3 -iso-propyl -H
DFQ -CH;3 -CHj3 -CH;
DFR -CHj3 -H -H
DFS -CH; -H -Cl
DFT -CH; -H -Br
DFU -CHj3 -H -F
DFV -CH; -H -CHj3
DFW -CH; -H -CF;
DFX -CH; -H -OCHj;
DFY -CH; -H -OCH,CHj3
DFZ -CHj; -H -OCF;
DGA -CH; -H -tert-butyl
DGB -CH; -H -iso-propyl
DGC -CF; -Cl -H
DGD -CF; -Br -H
DGE -CF; -F -H
DGF -CF; -CHj; -H
DGG -CF; -CF; -H
DGH -CF; -OCH; -H
DGI -CF; -OCH,CH3 -H
DGJ -CF,; -OCF; -H
DGK -CF; -tert-butyl -H
DGL -CF; -iso-propyl -H
DGM -CF; -CH; -CH;
DGN -CF; -H -H
DGO -CF; -H -Cl
DGP -CF; -H -Br
DGQ -CF; -H -F
DGR -CF; -H -CHj;
DGS -CF; -H -CF;
DGT -CF; -H -OCH;
DGU -CF; -H -OCH,CHj3
DGV -CF; -H -OCF;
DGW -CF, -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, -CF; -H
DHD -CHF, -OCH; -H
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DHA -CHF2 -F -H DHB -CHF2 -CH3 -H DHC -CHF2 -CF3 -H DHD -CHF2 -OCH3 -H
-107 WD 2005/ 009987 PCT/ US2004/ 023912 DHE -CHF2 - OCH2CH3 -H DHF - CHF2

-OCF3 -H - -tert-butyl -H DHH -CHF2 -iso- rol - - - CH3
_CH3 DH7 %@é’g-h@g% DHK -CHF2 -H - DHL - CHF2 -H -Br%%"%éﬁuﬂ “F

DHN -CHF2 -H -CH3 DHO -CHF2 -H -CF3  DHP -CHF2 -H - DHQ - CHF2 -H
-OCH2CH3 DHR| - CHEPHEH - QCF3  DHHE,CHF2 + H -O6LObl3t yl | DHT --BHF2 - H{-i so-
royl DHU-OH -CDHF DHY -CH-€BF,-H DOHW-O®OCF; -H DHX - OHH CH3 - DHY
-OH -CF3 -H DFZ Jifg- OCFB -H _BHE,- OF - [OCH2gbafyi DIB -OH - @3 -H| DIC
SRR 1 el s el ki R
-CHF, -CH3 -CH;

DHJ -CHF, -H -H

DHK -CHF, -H -Cl

DHL -CHF, -H -Br

DHM -CHF, -H -F

DHN -CHE, -H -CH;

DHO -CHF, -H -CF;

DHP -CHF, -H -OCH;

DHQ -CHF, -H -OCH,;CHj;

DHR -CHF, -H -OCF;

DHS -CHF, -H -tert-butyl

DHT -CHE, -H -iso-propyl

DHU -OH -Cl1 -H

DHV -OH -Br -H

DHW -OH -F -H

DHX -OH -CHj -H

DHY -OH -CF; -H

DHZ -OH -OCH3 -H

DIA -OH -OCH,CHj, -H

DIB -OH -OCF; -H

DIC -OH -tert-butyl -H

DID -OH -iso-propyl -H

DIE -OH -CH; -CHj

DIF -OH -H -H

DIG -OH -H -Cl

DIH -OH -H -Br

DIl -OH -H -F

DIJ -OH -H -CH;

DIK -OH -H -CF3

DIL -OH -H -OCH3

DIM -OH -H -OCH,CH;

DIN -OH -H -OCFs

DIO -OH -H -tert-butyl

DIP -OH -H -iso-propyl

DIQ -NO, -Cl -H

DIR -NO, -Br -H

DIS -NO, -F -H

DIT -NO, -CH3 -H

DIU -NO, -CF -H

DIV -NO, -OCHj; -H

DIW -NO; -OCH,CH; -H

DIX -NO, -OCF; -H

DIY -NO, -tert-butyl -H

DIZ -NO, -iso-propyl -H
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Dl |

-OCH2CH3 DIN -OH -H -OCF3 DIO -CH -H -ten-butyl
-H DR-NQ2 -Br -H DS -N®2 -F-H DT-NX2 -CH3 -H DU -NO2

-NO2 -d

-H-H-F DU-CH-H-CH3 DK-OH-H-CF3 DIL -OH-H-OCH3 DIM-OH -H
DIP -CH -H -iso-r vyl

DI Q

-CF3 -H DWO200g009983CH3 -H DI W-NO2 -OCH2CH3 -H Dl X - NGB 64/028p12D Y

-NO2 -wt-butyl -H DIZ-NX® -isoroyl -H- 108 WD 2005/ 009987
PCT/ US2004/ 028912 pRdA N2 —~—EHig EHB—RIB NP H—HTBIE—)
-NC2 -H -Br P —HF— B ANeR—H - CH3 B G N 4G
_0CH3 DR - Nok—nP¥palk p1rNQap - ul ocez ik . -H - t8nt - byt
N2 -H -iso-lro IDYGM-loN -Br-N® pIN|l-oN -ctH-H pip -CoN =€l - H
-CH3 -H DJD -NO, -H -Br
DJE -NO, -H -F
DJF -NO, -H -CH;
DJG -NO, -H -CF3
DJH -NO, -H -OCHj3
DJ1 -NO, -H -OCH,CHj;
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 -CH3 -H
DIJQ -CN -CF3 -H
DJR -CN ~-OCHj3; -H
DJS -CN -OCH,;CHj; -H
DIJT -CN -OCF3 -H
DJU -CN -tert-butyl -H
DJV -CN -iso-propyl -H
DJW -CN -CH3 -CH3
DJX -CN -H -H
DIY -CN -H -Cl
DJZ -CN -H -Br
DKA -CN -H -F
DKB -CN -H -CH;
DKC -CN -H -CF;
DKD -CN -H -OCH3
DKE -CN -H -OCH,CHj5
DKF -CN -H -OCF;
DKG -CN -H -tert-butyl
DKH -CN -H -iso-propyl
DKI -Br -Br -H
DKJ -Br -Cl -H
DKK -Br -F -H
DKL -Br -CH3 -H
DKM -Br -CF3 -H
DKN -Br -OCHj; -H
DKO -Br -OCH,CH; -H
DKP -Br -OCF; -H
DKQ -Br -tert-butyl -H
DKR -Br -iso-propyl -H
DKS -Br -CH3 -CH;
DKT -Br -H -H
DKU -Br -H -Cl
DKV -Br -H -Br
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DIQ-CN -CF3 -H DIJR -CN -OCH3 -H DJS -CN -OCH2CH3 -H DJT -CN -OCF3 -H
DJU -CN -tert- butyl -H DJV -CN -iso-propyl -H DIW-CN -CH3 -CH3 DI X -CN
-H - DIX -CN - DIJZ -CN -H -Br DKA -CN-H-F DKB -CN -H -CH3 DKC
-CN - H - C%0 2?92{9099% H-OCH3 DKE -CN -H - OCH2CH3 DKF PCRUSM04@IIR DKG

-CN -H -tert-butyl DKH-CN -H -iso- royl DKI -Br -Br -H DKJ -Br -d -H

I 1

DKK -Br -F -IIN/D -—g 4-. PRV - CF3 L‘ﬁ IDKITII%BDUI’ ;@?_ -.H KO - Br

SR ) < Pt S Efquﬁ' SR RANY I PN Y Y

2005/ 009987 el B880410b3010 Bew.Br Ly -F - -Br|-H - s
DKZ -Br -H -OCH;3;
DLA -Br -H -OCH,CHs
DLB -Br -H -OCF;
DLC -Br -H -tert-butyl
DLD -Br -H -iso-propyl
DLE -I -Cl -H
DLF -1 -Br -H
DLG N | -F -H
DLH -1 -CH3 -H
DLI -1 -CF; -H
DLJ -I -OCH3 -H
DLK -I -OCH,CH; -H
DLL -I -OCF; -H
DLM 1 tert-butyl H
DLN -1 -iso-propyl -H
DLO -I -CH; -CH3
DLP -I -H -H
DLQ 1 H <l
DLR -1 -H -Br
DLS -I -H -F
DLT -I -H -CH;
DLU -1 -H -CF;
DLV -I -H -OCH;
DLW -1 -H -OCH,CHj3
DLX -1 -H -OCF3;
DLY 1 H tert-butyl
DLZ -1 -H -iso-propyl

- 110 -



DKY - Br -H CF3 DKZ -Br -H-OCH3 DLA -Br -H - OCHZCHB DLB -Br -H -OCF3
DLC -Br -H -tert-butyl DLD-Br -H-isoro 1 DLE -I - -H DLF -1 -Br -H

LG ab Wt 25 BT bbb,

- OCH2CH3 -'H OCF3 -H DLM -1 -tert-butyl
DLO -1 -CH3 -CH3 DLP -1 -H -H DLQ-I -H d DLR-I -H-Br DES-I -H-F
DLT -1 -H-CH3 DLU -1 -H-CF3 DLV -l -H 2 DLW-1 -H -OCH2CH3 DLX - |
“H-OCF3 DLY -1 -H -ten-butyl DLZ - 1ah|1F soroyl - 110 WD 2005/ 009987
PCT/ US2004/ 023912 Table 151\ RLi NF3 N O 1--~I NH
I\
N
RN
CF4
N
0= >NH

N

and pharmaceutically acceptable salts thereof, where:

Compound Ry Rg Ry
DMA -Cl -Cl -H
DMB ~-Cl -Br -H
DMC -Cl -F -H
DMD -Cl -CH; -H
DME -Cl -CF3 -H
DMF -Cl -OCHj3 -H
DMG -Cl -OCH,CHj; -H
DMH -Cl -OCF; -H
DMI -Cl -tert-butyl -H
DMJ -Cl -iso-propyl -H
DMK -Cl -CHj; -CH;
DML -Cl -H -H
DMM -Cl -H -CH;
DMN -Cl -H -CF;
DMO -Cl -H -OCHj;
DMP -Cl -H -OCH,CHj;
DMQ -Cl -H -OCF;
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 -CH;3; -Br -H
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N' 'S R8 9 an and pharnmaceutically acceptable salts thereof, where:
CorrpoundeRsR9 DI\/A d -da -H bvB-d -Br -H DMC-C -F-H DWD-d
-CH3 -H -H DWW -d -OCH3 -H DMG -d -0OCH2CH3 -H DWVH -d
-OCF3 -H WO%@P”-SYert butyl -H DM -C -iso- oyl -H POMUS2004/02384B - CH3
bDvw -d -H-H DwW-d -H-CH3 DW-d -H-CF3 DMO-C -H-0OCH3 Dw -d

-H - OCH2CH3 V—= Jﬁ-EFS_% E—H—=tert-butyt T DG =—+H—Tso0- ro 1
DMI -d -H - BL,J MY o T & oty DM £ HYA;O?,‘%&'\ﬂ BMA—{CH3 - Cl
-H DWX -CH3 -IBr OMZ 11 o 200 Q87 JQ("FJ_LJ%:\A/OZ"Q19 rﬂ%-gft&-p-H
DVZ -CH3 -CH3 -H BPNA -3 -cr3CHs pagl - <@ -1l DNC - IR - QCHPCH3 - H
DNB -CH; -OCH3 -H
DNC -CH; -OCH,CH3 -H
DND -CH3 -OCF; -H
DNE -CH; -tert-butyl -H
DNF -CHj3 -iso-propyl -H
DNG -CHj3 -CH3 -CH;
DNH -CH3 -H -H
DNI -CH3 -H -Cl
DNJ -CHj3 -H -Br
DNK -CH; -H -F
DNL -CH3 -H -CH;
DNM -CH; -H -CF;
DNN -CH; -H -OCH3
DNO -CHj3 -H -OCH,CHj;
DNP -CHj3 -H -OCF;
DNQ -CHj; -H -tert-butyl
DNR -CH3 -H -iso-propyl
DNS -CF; -Cl -H
DNT -CF; -Br -H
DNU -CF; -F -H
DNV -CF3 -CH; -H
DNW -CF3 -CF3 -H
DNX -CF; -OCH; -H
DNY -CF;3 -OCH,CH; -H
DNZ -CF3 -OCF; -H
DOA -CF; -tert-butyl -H
DOB -CF; -iso-propyl -H
DOC -CF; -CHj3 -CH;
DOD -CF; -H -H
DOE -CF; -H -Cl
DOF -CF; -H -Br
DOG -CF; -H -F
DOH -CF; -H -CH;
DOI -CF3 -H ~-CF3
DOJ -CF, -H -OCHj3
DOK -CF; -H -OCH,CHj3
DOL -CF; -H -OCF;
DOM -CF; -H -tert-butyl
DON -CF; -H ~iso-propyl
DOO -CHF, -Cl -H
DOP -CHF, -Br -H
DOQ -CHF; -F -H
DOR -CHF, -CHj -H
DOS -CHF, -CF3 -H
DOT -CHF, -OCH; -H
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DND -CR3 -OCF3 -H DNE -CH3 -tert-butyl

-CH3 -CH3 DNH -CH3 -H -H DN

-H DNF -CH3 -iso- r |
-CH3 -H-d DNJ -CH3 -H -Br

-H DNG - CH3
DNK -CH3 -H -F

DNL -CH3 -H-CH3 DNM-CH3 -H-CF3 DNN -CH3 -H -OCH3 DNO -CH3 -H - OCH2CH3

DNP - CH3 WO 2208P®98DNQ - CH3 -H -tent-butyl

DNR - CH3 - H PEEYS2004033912DNS - CF3

-H-H
DA -CF3
DOM

-Cl -H DNT -CF3 -Br -H DNU -CF3 -F -H DNV -CF3 -CH3 -H DNW - CFS CF3 -H
P{\lé(rtcgﬁtyl - iH\Aﬂﬁéﬂe :ow ¥} +=.L Dgg 3CH3 owg T —C
DOE -CF3 -H - Vepal g - |=£3[Fm 3 -CE pol.cez o
-H -CF3 DO -{CEF3 DOW ocHy DokCHEE3 - H - oc#rebetylpo |- CE3 - - OoCF3
-CF3 -H -tert-lbut yDOX -CHF, -iso-propyl -H
DOY -CHF, -CH; -CH;
DOZ -CHF, -H -H
DPA -CHF, -H -Cl
DPB -CHF, -H -Br
DPC -CHF, -H -F
DPD -CHF, -H ~CH;
DPE -CHF, -H -CF3
DPF -CHF, -H -OCHj;
DPG -CHF, -H -OCH,CHj3
DPH -CHF, -H -OCF;
DPI -CHE, -H -tert-butyl
DPJ -CHE, -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 -OCH; -H
DPQ -OH -OCH,CHj -H
DPR -OH -OCF; -H
DPS -OH -tert-butyl -H
DPT -OH -iso-propyl -H
DPU -OH -CH; -CH3
DPV -OH -H -H
DPW -OH -H -Cl
DPX -OH -H -Br
DPY -OH -H -F
DPZ -OH -H -CH;
DQA -OH -H -CF3
DQB -OH -H -OCHj
DQC -OH -H -OCH,CHj
DQD -OH -H -OCF;
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, -CF; -H
DQL -NO, -OCH, -H
DQM -NO, -OCH,CHj5 -H
DQN -NO, -OCF; -H
DQO -NO, -tert-butyl -H
DQP -NO, -iso-propyl -H
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DON - CF3

DOR -CHF2 -CH3 -H DOS -CHF2 -CF3 -H DOT -CHF2 -OCH3 -H -

2005/ 0099
DOW - CHF2

-H-iso- roy

Vo))

|  DOO -CHF2 -d

-H DOP -CHF2 -Br -H DOQ-CHF2 -F -H

112 WO

/023912 DQU -CHF2 -OCH2CH3 -H DOV -CHF2 -OCF3 -H

-H DOX -CHF2

-i so-
-CHF2 -H-H DPA -CHF2 -H-O DPB -CHF2 -H -Br

ro |

"H DOY - CREF/US¥MIBIE Doy
DPC -CHF2 -H -F DPD - CHF2

-H ,CH3 DPE JCHFZDQQ CF3 DPE F2 - CI:I—_@H DPG - CHF2 - ) ,OCH2CHIB  DPH
-CHF2 -H - OCF3 [5Qu-n—4-|-|-t - puary HL,HI-A--i-ISO- 0 1 UPK-C]-I
-C -H DPL - GH—Hf SeH—BPM e —H—PPN—EH €t — ngﬁrn'-"": -H DPP
-OH -OCH3 -H ochH2CH3 2 DPR “—‘ 3—+H—PPRS = tert—Butyl -H
DPT -OH -i so- ro 1D DPL-CH'NQ:R- 3 - " -Br
DQU -NO, -H -F
DQV -NO, -H -CH3
DQW -NO, -H -CF;
DQX -NO, -H -OCHj
DQY -NO; -H -OCH,CHj;
DQZ -NO, -H -OCF;
DRA -NO, -H -tert-butyl
DRB -NO, -H -iso-propyl
DRC -CN -Br -H
DRD -CN -Cl -H
DRE -CN -F -H
DRF -CN -CHj -H
DRG -CN -CF; -H
DRH -CN -OCH;3; -H
DRI -CN -OCH,CH3 -H
DRJ -CN -OCF; -H
DRK -CN -tert-butyl -H
DRL -CN -iso-propyl -H
DRM -CN -CH3 -CH;
DRN -CN -H -H
DRO -CN -H -Cl
DRP -CN -H -Br
DRQ -CN -H -F
DRR -CN -H -CHj3
DRS -CN -H -CF;
DRT -CN -H -OCHs
DRU -CN -H -OCH,CHj3
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,CH3, -H
DSF -Br -OCF3 -H
DSG -Br -tert-butyl -H
DSH -Br -iso-propyl -H
DSI -Br -CH; -CH;
DSJ -Br -H -H
DSK -Br -H -Cl
DSL -Br -H -Br
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DPV -OH -H-H DPW-OH-H-A DPX-OH-H-Br

DPY -OH -H -F DPZ -OH -H

- CH3 DQA OH H CF3 DB -OH-H-OCH3 D QC -OH -H -OCH2CH3 DQD -OH - H

- OCF3 -H -tert-butyl -OH -H -iso- ro vyl a -H
-NQ2 - Br ‘WWOW FoH DQJDQFNoz CH3 -H DX yNozDggE@SZW“/%’@Z a
-OCH3 -H D QM -NQ2 -OCH2CH3 -H DOQN -NO2 -OCF3 -H DQO -NQ®2 -tert- butyI -H
DQP -NO2 -i so- < ) 79987 ;’ﬂ” uazuu4r0239+ - NO2
-CH3 -CH3 DR H—H--B-06—hee—+ H—Br—BJ—Ne&R -H -F
DQV-N® -H - A NGR—H - pov-tNee 1L ocHeoHB
DY -NO2 -H - F3 DS\ -H-:lgint-hutyl r)RIIzI-Nm-H-ianF a1 -CN
-Br -H DSP -Br -H -OCHj3
DSQ -Br -H -OCH,CH3
DSR -Br -H -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 -1 -OCH; -H
DTA -1 -OCH,CHj3 -H
DTB -1 -OCF3 -H
DTC -1 -tert-butyl -H
DTD -1 -iso-propyl -H
DTE -1 -CH3 -CH3;
DTE -1 -H -H
DTG -1 -H -Cl
DTH -1 -H -Br
DTI -1 -H -F
DTJ -1 -H -CH;
DTK -1 -H ~CF3
DTL -1 -H -OCH;
DTM -1 -H -OCH,CHj;
DTN -1 -H -OCF;
DTO -1 -H -tert-butyl
DTP -1 -H -1s0-propyl
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DRD -CN -C

-OCH3 -H DR

TN S WO gty

-OCF3 -H DSG -Br -tert-butyl
DSJ -Br -H-H DSK -Br -H -C

-H DRE -CN-F -H DRF -CN-CH3 -H DRG-CN -CF3 -H DRH -CN

-H-F DRR -CN -H-CH3 DRS -CN -H -
-OCH3 DRU-CN -H -0OCH2CH3 DRV -CN -H -OCF3 DRW-CN -H -tert-butyl
-CN -H-isoro |

-CN -OCH2CH3 -H DRJ -CN -OCF3 -H DRK -CN -tort-butyl
DRM -CN -CH3 -CH3 DRN -CN -H -H

-H DRL

filgilntly 5

DRX

DRY -Br -Br -H DRZ-Ei;l-lgl -H DSA -Br -F -H DSB - Br
-CH3 -H DSC -Br -CF3 -H DSD -Br -CIZI—Ea-ﬁ DSE -Br -OCH2CH3 -H DSF - Br
-H DSH -Br -iso- rol -H DSI -Br -CH3 -CH3
DSL -BrI <Br - 114
R ~N
OCH3
N
O~ “NH
Néks
Rs Ro
(g
and pharmaceutically acceptable salts thereof, where:

Compound Rs Rg Ry
DTQ -CI -ClI -H
DTR -Cl -Br -H
DTS -Cl -F -H
DTT -Cl -CH; -H
DTU -Cl -CF; -H
DTV -Cl -OCH; -H
DTW -Cl -OCH,CH; -H
DTX -Cl -OCF3 -H
DTY -Cl -tert-butyl -H
DTZ -Cl -iso-propyl -H
DUA -Cl -CH; -CHs
DUB -Cl -H -H
DUC -Cl -H -CH3
DUD -Cl -H -CF;
DUE -Cl -H -OCH3
DUF -Cl -H -OCH;CH;
DUG -Cl -H -OCF;
DUH -CI -H -tert-butyl
DUI -Cl -H -iso-propyl
DUJ -Cl -H -OCF3
DUK -Cl -H -tert-butyl
DUL -Cl -H -iso-propyl
DUM -CH; -Cl -H
DUN -CH; -Br -H
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WD 2005/ 009987 PCT/ US2004/ 023912 DSM -Br -H-F DSN -Br -H -CH3 DSO -Br -H
-CF3 DSP -Br -H-OCH3 DSQ -Br -H -OCHzCH3 DSR -Br -H -OCF3 DSS -Br -H

1-F-H
DTB - |
DTF -1
K-1 -H

23912

-ten-butyl - -H-iso- m1 DSU-I -d -H DSV -I - = -
pox 1 Gwo sy 28 W™ T oo TH pra L1 POtz
-OCF3 -H DTC -1 -tert-butyl -H DID -1 -!so- | -H DIE -1 -CH3 -CH3
-H-H DIG-I[-HDUO DIH -1 -HCHgr DII| -1 -H-EF DIJ|-1 -H-CH3 DI
- CF3 l[j)TtLl-l "H -DtE  DIM -1 -1dg,0Cr2CHB DTDC% “H-(OCF3 DOfp -1 -F
-tert-bu DTP H—=1]S0-prq —1I 2 37 PCT/ p200470
Tabl e 16 )Igl D'ﬁ Q d _Sﬁz “OCH; H

DUS -CH; -OCH,CHj3 -H

DUT -CH; -OCF; -H

DUU -CH; -tert-butyl -H

DUV -CH; -iso-propyl -H

DUW -CHj3 -CH; -CHj;

DUX -CH; -H -H

DUY -CHj; -H -Cl

DUZ -CH; -H -Br

DVA -CH; -H -F

DVB -CH; -H -CH;

DVC -CH; -H -CF;

DVD -CH; -H -OCH;

DVE -CH; -H -OCH,CHj3

DVF -CH; -H -OCF;

DVG -CH; -H -tert-butyl

DVH -CH; -H -iso-propyl

DVI -CF; -Cl -H

DVJ] -CF; -Br -H

DVK -CF; -F -H

DVL -CF; -CH; -H

DVM -CF; -CF3 -H

DVN -CF; -OCHj; -H

DVO -CF3 -OCH,CHj; -H

DVP -CF; -OCF; -H

DVQ -CF; -tert-butyl -H

DVR -CF; -iso-propyl -H

DVS -CF; -CH; -CH;

DVT -CF; -H -H

DVU -CF; -H -Cl

DVV -CF;3 -H -Br

DVW -CF; -H -F

DVX -CF3 -H -CH;

DVY -CF; -H -CF;

DVZ -CF, -H ~-OCHj;

DWA -CF; -H -OCH,CH3

DWB -CF; -H -OCF;

DWC -CF; -H -tert-butyl

DWD -CF; -H -iso-propyl

DWE -CHF, -Cl -H

DWF -CHF, -Br -H

DWG -CHF, -F -H

DWH -CHF, -CH;3 -H

DWI -CHF, -CFs -H

DWJ -CHF, -OCH; -H
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NOANH N' 'S R8 RO (1B)
wher e: Corrpound Rl
-d -CH3 - DTU - Cl

and pharmaceutically acceptable salts thereof,

Rs RO DTQ -C -d

-H DIR -d

-OCF3 -H ‘m‘?O(’S@P”sf’ert butyl -H DTZ -d -iso-propyl

-Br -H DTS -d
-CF3 -H DIv -d -0OCH3 -H Drw-d -OCH2CH3 -H

-F -

H DTT
-d

HPCW§200@0239@_|3 CHB

o- ro 1l
- CH3

-CH3 -F

DB -0 -H-H DUC-d -H-CH3 DUD-d -H-CF3 DUE -d -H-0OCH3 DUF -d
-H - OCH2CH3 [DUGpWK-H JOCOF3 - -0 JH -1e0L0H,Y! | DI -Ga-H -15
by - -H ‘CB‘E S DR O T TEHE, DY DOLocy, ~ H =[SO” To DOV
R NN ot T VR 7 e 1 i
"DWN i -CHF, -iso-propyl -H
DWO -CHF, -CHj; -CH3
DWP -CHF, -H -H
DWQ -CHF, -H -Cl
DWR -CHF, -H -Br
DWS -CHF, -H -F
DWT -CHF, -H -CH;
DWU -CHF, -H -CF;
DWV -CHF, -H -OCH3
DWW -CHF, -H -OCH,;CH;
DWX -CHF, -H -OCF;
DWY -CHE, -H -tert-butyl
DWZ -CHF, -H -iso-propyl
DXA -OH -Cl -H
DXB -OH -Br -H
DXC -OH -F -H
DXD -OH -CH; -H
DXE . -OH -CF3 -H
DXF -OH -OCH3 -H
DXG -OH -OCH,CHj; -H
DXH -OH -OCF3 -H
DX1 -OH -tert-butyl -H
DXJ -OH -iso-propyl -H
DXK -OH -CH; -CH3
DXL -OH -H -H
DXM -OH -H -Cl
DXN -OH -H -Br
DXO -OH -H -F
DXP -OH -H -CH3
DXQ -OH -H -CF3
DXR -OH -H -OCHj;
DXS -OH -H -OCH,CHj3
DXT -OH -H ~-OCF;
DXU -OH -H -tert-butyl
DXV -OH -H -iso-propyl
DXW -NO, -Cl -H
DXX -NO, -Br -H
DXY -NO, -F -H
DXZ -NO, -CH; -H
DYA -NO; -CF3 -H
DYB -NO, ~OCHj3 -H
DYC -NO; -OCH,CHj; -H
DYD -NO, -OCF3 -H
DYE -NO, -tert-butyl -H
DYF -NO, -iso-propyl -H
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DUR -CH3 -OCH3 -H DUS -CH3 -OCH2CH3 -H DUT -CH3 -OCF3 -H DUU - CH3

-ten-butyl -H DWW -CH3 -iso rol -HDUW-CH3 -CH3 -CH3 DUX -CH3 -H -H DUY
-CH3 -H - - -H-Br DVA-CH3 -H-F DVB -CH3 -H - -CH3 -H
o v Vel T o 2 T P oabas v ae PaTsHt e o
-H-ten-butyl DVH -CH3 -H-iso- rol DVI -CF3 -d -H DVJ -CF3 -Br -H DWK
-CF3 -F -H DVL -B¥& -CH3 -H ENW,-CF3 {CF3 -HHPVN -3 - OCidH;-H  DYO - CF3
-OCH2CH3 - H TDVP pgp - OLF3 - H.NBYOQ - CF3 -Ten-Ityl - DVR-gF3 -1sq ro 1
-H DVS -CF3 -u-bDYTI-B*L'vT- - O-zﬁ'-i-H DVO—Chg —H -Q [)\fV'_CJ—J-HF-BI'
DVW -CF3 -H {F DBAYJ_ =T+ _%O BDVW—¢€F3— H_-H,rS BV -CF%_B],' —CH3 DWA
-CF3 -H - OCH2GH3 2

DYK -NO, -H -F

DYL -NO, -H -CHj

DYM -NO, -H -CF;

DYN -NO, -H -OCHj3

DYO -NO, -H -OCH,CHj3;

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 -CH; -H

DYW -CN -CF; -H

DYX -CN -OCH; -H

DYY -CN -OCH,CHj3 -H

DYZ -CN -OCF; -H

DZA -CN -tert-butyl -H

DZB -CN -iso-propyl -H

DZC -CN -CH; -CHz

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 -OCH3

DZK -CN -H -OCH,CHs

DZL -CN -H -OCF;

DZM -CN -H -tert-butyl

DZN -CN -H -iso-propyl

DZ0O -Br -Br -H

DZP -Br -Cl -H

DZQ -Br -F -H

DZR -Br -CH; -H

DZS -Br -CF; -H

DZT -Br -OCHj3; -H

DZU -Br -OCH,CHj3 -H

DZV -Br -OCF3 -H

DZW -Br -tert-butyl -H

DZX -Br -iso-propyl -H

DZY -Br -CH; -CH3

DZZ -Br -H -H

EAA -Br -H -Cl

EAB -Br -H -Br
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DWB -CF3 -H-OCF3 DWC -CF3 -H -ten-butyl DW -CF3 -H -iso- ro yl DWE
-CHF2 -d -H DW -CHF2 -Br -H DWG -CHF2 -F -H DWH -CHF2 -CH3 -H DW

_CHF2 - CF3. - _CHF2 -OCH3 -H - 117 WD 2005/ 009987 3912
D\/\K-szg"-V?Jgﬁ?%s?H DW. -CHF2 -OCF3 -H DWM - CHF2 -ter%g@}é?@%%%m
"CHF2 -iso- ro 1 -H DM -CHF2 -CH3 -CH3 DWP -QIF2 -H-H DW) -CHF2 -H -d

DWR - CBF2 -H FBr HAB -CHF2 -H By DV CHF2 “HE-CF8 DWW -CHE -H -OF3 DW/
-CHF2 -H - OCH CHFZ = H - CH3 DWK ~CHFg —H - OCF3 —CHAFZ}+ H
-tert-butyl %* -iw-%gyﬁ DA-G—i{:T{ —H RXB-B‘%;%. —H- DXC
-OH -F -H DXP B BXE —oH— 6Fg —H—DB% —OH—beHe - Pxe—4
O3 -H oxe EAY . ocez oo OB -ﬂ—l-'rpr'r-hl':rflyi -H -OCH;

EAG -Br -H -OCH,CH3

EAH -Br -H -OCF;

EAI -Br -H -tert-butyl

EAJ -Br -H -iso-propyl

EAK 1 Cl H

EAL -1 -Br -H

EAM 1 F H

EAN 1 _CH; H

EAO 1 _CF; H

EAP -1 -OCHj3 -H

EAQ -1 -OCH,CHj; -H

EAR 1 “OCF> H

EAS 1 tert-butyl H

EAT -1 -iso-propyl -H

EAU -] -CH; -CH;

EAV 1 H H

EAW I H <l

EAX 1 H Br

EAY 1 H F

EAZ -1 -H -CHj3;

EBA -1 -H -CF;

EBB -1 -H ~-OCH3

EBC 1 H “OCH,CH;

EBD 1 ‘H -OCF;

EBE 1 H tert-butyl

EBF -1 -H -iso-propyl
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DXJ -OH -isoro 1 -H DXK -OH -CH3 -CH3 DXL -OH -H-H DXM-OH -H -d  DXN
“OH-H-Br DXO-OH-H-F DXP-OH-H-CH3 DXQ-OH-H-CF3 DXR -OH -H
-OCH3 DXS.~QH - H ~OCH2CH3 DXT -OH -H - OCF3 DXU - OH - H.- _ DXV
-m-H-is’Sorgg’sid&%ﬁ-Noz-d “H DXX -NO2 -Br -H DXY ?ﬁ@sg?ﬁ%iwlbxz-w
_CH3 -H DYA -NC2 -CF3 -H DYB -NO2 -OCH3 -H DYC - N2 - OCH2CH3 -H DYD - NO2
~OCF3 -H DYE -NC2 -tert-butyl -H DYF -Mgiz-isorol “H- 118 WO

2005/ 009987 PCTI US2004/ 023912 DYG - NOBal “CH3 DYH-NO2 -H-H DYl -NO®
“H-CO DYJ -NO2 -H-Br DYK -NC2 -H -F DYL -NO2 -H -CH3 DYM-NC2 -H - CF3
DYN -NO2 -H -OCH3 DYO - NC2 - H - OCH2CH3RYP -NO2 -H - OCF3  DYQ - N2 - H
-tent-butyl

N
O—™>n

2
\
X

S
Rg 0

(I

and pharmaceutically acceptable salts thereof, where:

Compound | R; Rs Ry
EBG -Cl -Cl -H
EBH -Cl -Br -H
EBI -Cl -F -H
EBJ -Cl -CH; -H
EBK -Cl -CF; -H
EBL -Cl -OCHj -H
EBM -Cl -OCH,CHj; -H
EBN -Cl -OCF; -H
EBQO -Cl -tert-butyl -H
EBP -Cl -iso-propyl -H
EBQ -Cl -CH; -CH;
EBR -Cl -H -H
EBS -Cl -H -CH3
EBT -Cl -H -CF3
EBU -Cl -H -OCHj;
EBV -Cl -H -OCH,CHj;
EBW -Cl -H -OCF;
EBX -Cl -H -tert-butyl
EBY -Cl -H ~iso-propyl
EBZ -Cl -H -OCF3
ECA -Cl -H -tert-butyl
ECB -Cl -H -i50-propyl
ECC -CH; ~Cl -H
ECD -CHj; -Br -H
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DYR-N2 -H-isorol DYS-CN-Br -H DYT -CN-O -H DYU-CN-F -H DYV
-CN -CH3 -H DYW-CN -CF3 H DYX -CN -OCH3 -H DYY -CN -OCH2CH3 -H DYZ -CN

ozp o - ORI G TorR v B Dre - on - TSRl 57

-CH3 DZI -CN-H-CF3 DZJ -CN -H -OCH3 DZK -CN -H -OCH2CH3 DZL -CN -H

-OCF3 DZM -(QN -HECEert-hutyl -CBN -CN {H -iso-Fro | [PZO -Br-HBr -H| DZP
-Br -Ad -H DZQ-BCFF -H DZR. el -CH8|-H DGy Br -CF3 -H T - Br |- OCH3
-H DZU -Br -JOCHZ —FDZV O, XS Luvthr —tertr-but &L‘H DZX - Br
-1SO- ro y| -rH EéH- Bt cH3 -\_CIH3 DA7—Br— _0@3 FAA— B -H_—I_r,l
ECI -CH; -OCH,CHj3 -H
ECJ -CH;3 -OCF3 -H
ECK -CH; -tert-butyl -H
ECL -CH;3 -iso-propyl -H
ECM -CH; -CH; -CH;
ECN -CHj -H -H
ECO -CHj; -H -Cl
ECP -CHj; -H -Br
ECQ -CH; -H -F
ECR -CHj3 -H -CH;
ECS -CH; -H -CF;
ECT -CH; -H -OCHj;
ECU -CH; -H -OCH,CHj;
ECV -CH; -H -OCF;
ECW -CH; -H -tert-butyl
ECX -CH; -H -iso-propyl
ECY -CF; -Cl -H
ECZ -CF3 -Br -H
EDA -CF; -F -H
EDB -CF; -CH; -H
EDC -CF3 -CF; -H
EDD -CF; -OCHj3 -H
EDE -CF; -OCH,;CHj; -H
EDF -CF; ~OCF;3 -H
EDG -CF; -tert-butyl -H
EDH -CF; -iso-propyl -H
EDI -CF3 -CH; -CH3
EDJ -CF; -H -H
EDK -CF3 -H -Cl
EDL -CF; -H -Br
EDM -CF3 -H -F
EDN -CF; -H -CH3
EDO -CF; -H -CF3
EDP -CF3 -H -OCH3
EDQ -CF; -H -OCH,CH;
EDR -CF; -H -OCF3
EDS -CF; -H -tert-butyl
EDT -CF; -H -iso-propyl
EDU -CHF, -Cl -H
EDV -CHF, -Br -H
EDW -CHF, -F -H
EDX -CHF, -CHj -H
EDY -CHF, -CF; -H
EDZ -CHF, -OCH; -H
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EAB -Br -H -Br - 119 WD 2005/ 009987 PCT/ US2004/ 023912 EAC -Br -H -F EAD
-Br -H-CH3 EAE -Br -H -CF3 EAF -Br -H -OCH3 EAG -Br -H - OCH2CH3 EAH - Br

-H - OCF3 - -H -ten-butyl EAJ -Br -H -iso- ro | o - EAL
-l -Br -H Rﬂs’-%f’”?E-H EAN -1 -CH3 -H EAO -1 -CF3 -H ’555‘1"4’%@%

EAQ -1 -OCH2CH3 -H EAR -1 -OCF3 -H EAS -I -ten-butyl -H EAT -1 -iso- ro |
-H EAU -1 -Cfi3 - GEBA EAV]-T -Helk, EAW{T -bhe@,caEAX {1 -H -3  EAY]-1 -H
-F EBEAZ -1 - H-CHRgggESA 1 “H 0§, EBB|- | -I-_FO-CFEFRS E =T =1 - OCHZY EBD
-1 -H -OCF3 [EBEFE~H— c..-ﬂau_te%%J EBF—+—= ij?eﬁ-ﬁ‘u‘@l ot TZC_H WO
2005/ 009987 RcH 04/ 023912 e—17
" EEI -CHF, -iso-propyl -H
EEE -CHF, -CH3 -CHj3
EEF -CHF, -H -H
EEG -CHF, -H -Cl
EEH -CHF, -H -Br
EEI -CHF, -H -F
EEJ -CHF, -H -CH3
EEK -CHF, -H -CF;
EEL -CHF, -H -OCH;3;
EEM -CHF, -H -OCH,CHj3
EEN -CHF, -H -OCF3
EEO -CHF, -H -tert-butyl
EEP -CHE, -H -iso-propyl
EEQ -OH -Cl -H
EER -OH -Br -H
EES -OH -F -H
EET -OH -CH; -H
EEU -OH -CF3 -H
EEV -OH ~OCH3; -H
EEW -OH -OCH,;CHj; -H
EEX -OH -OCF; -H
EEY -OH -fert-butyl -H
EEZ -OH -iso-propyl -H
EFA -OH -CH; -CH3
EFB -OH -H -H
EFC -OH -H -Cl
EFD -OH -H -Br
EFE -OH -H -F
EFF -OH -H -CHj3
EFG -OH -H -CF3
EFH -OH -H -OCH3
EFI -OH -H -OCH,CHj
EFJ -OH -H -OCF3
EFK -OH -H -tert-butyl
EFL -OH -H -iso-propyl
EFM -NO, -Cl -H
EFN -NO, -Br -H
EFO -NO, -F -H
EFP -NO, -CH3 -H
EFQ -NO, -CF; -H
EFR -NO, -OCH; -H
EFS -NO, -OCH,CH; -H
EFT -NO, -OCF3 -H
EFU -NO, -tert-butyl -H
EFV -NO, ~iso-propyl -H
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R iN OC I=3 NONH N 'S Re (Ib) and pharnmaceutically acceptable
salts thereof, where: Conpound RL Rs Rg EBG-C -d -H EBH -d -Br -H EBI

-a -F -H - -CH3 -H EBK -0 -CF3 -H EEL -d - - - a
- OCH2CH3 -"ﬁm’éﬁ Y -ocF3 -H EBO -0 -ten-butyl -H S&gﬁ%g"!"ﬁ@gﬂ?”ro 1 -H
EBQ-C -CH3 -CH3 EBR-C -H-H EBS -0l -H-CH3 EBT -d_-H-CF3_EBU -C

-H -OCH3 EBV - CEFWH - OQH2CH3 -NEBW - Cl |-H - OGEH; EBX -{C - H-CHen- butlyl EBY
-Cl -H-iso-| ro EF¥BZ |0 -HNO,F3 ECA -d -H -ten-hutyl HEB - FH -iso-
r ol ECC - CH N Uppy? E(D - U-L:ingT -H | 121 VT_HZUUb/ 009937 Fel/ US2004/ 023912
ECE -G8 -F FHgpz 'NO, H Br
EGA -NO, -H -F
EGB -NO, -H -CH;
EGC -NO, -H -CF;
EGD -NO, -H -OCHj
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 -CH; -H
EGM -CN -CF; -H
EGN -CN -OCHj; -H
EGO -CN -OCH,CHj3 -H
EGP -CN -OCF; -H
EGQ -CN -tert-butyl -H
EGR -CN -iso-propyl -H
EGS -CN -CH3 -CH;
EGT -CN -H -H
EGU -CN -H -Cl
EGV -CN -H -Br
EGW -CN -H -F
EGX -CN -H -CH;
EGY -CN -H -CF;
EGZ -CN -H -OCHj3
EHA -CN -H -OCH,CH3
EHB -CN -H -OCF;
EHC -CN -H -tert-butyl
EHD -CN -H -iso-propyl
EHE -Br -Br -H
EHF -Br -Cl -H
EHG -Br -F -H
EHH -Br -CH3; -H
EHI -Br -CF3 -H
EHJ -Br ~-OCHj3 -H
EHK -Br -OCHzCH3 -H
EHL -Br -OCF3 -H
EHM -Br -tert-butyl -H
EHN -Br -iso-propyl -H
EHO -Br -CH; -CH;
EHP -Br -H -H
EHQ -Br -H -Cl
EHR -Br -H -Br
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ECF -CH3 -CH3 -H ECG -CH3 -CF3 -H ECH -CH3 -OCH3 -H EC

ECJ CH3 -OCF3 -H ECK -CH3 -tert-butyl

-H ECL -CH3 -i

SO-

-CH3 -OCH2CH3 -H
rol -H ECM -CH3

H-H ECO-CH3 -H-O ECP -CH3 -H -H-F

ecr - oo YRR e B S B coe h ooe BRSNS D
ECV -CH3 -H -QOCE3___EQW - -H-tert-butyl ECX -CH3 -H -iso- _ro vyl ECY
-CF3 -d -H |ECZ EBS3 -Bl -H HB -CF3 {F -H HDB -CF3|-CH3 -#f EDC -{CF3
-CF3 -H EDD|- CF3EHICH3 {H EDEBfCF3 - OPH2CH3 -HH EDF {CF3 -@PF3 -H |EDG
-CF3 -tert-bytyl gy EDH|-CF3 -1gy0- rolI{-H EDIg-CF3 - - Oy, EDJ CF3 - H
-H EDK -CF3[H-= EDCT-CFR3 — R -Br EPVM=CF3 gH -F EDN E
A e A\ T8y H “6eém; OB EDO

EHW -Br -H -OCH,CHj;

EHX -Br -H ~-OCF3

EHY -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 -CF3 -H

EIF -1 -OCH; -H

EIG -1 -OCH,CHs; -H

EIH -1 -OCF3 -H

Ell -1 -tert-butyl -H

ElJ -] -iso-propyl -H

EIK -1 -CH; -CH;

EIL -1 -H -H

EIM -1 -H -Cl

EIN -1 -H -Br

EIO -1 -H -F

EIP -1 -H -CH;

EIQ -1 -H -CF;

EIR -1 -H -OCHj;

EIS -1 -H -OCH,CH3

EIT -1 -H -OCF3

EIU -1 -H ~tert-butyl

EIV -1 -H ~iso-propyl
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EDP -CF3 -H -OCH3 EDQ -CF3 -H -OCH2CH3 EDR -CF3 -H -OCF3 EDS -CF3 -H

-tert-butyl EDT -CF3 -H-isoro | EDU-CHF2 -d -H EDV - CHF2 -Br -H EDW
-CHF2 -F ‘835‘%&% F2 -CH3 -H EDY -CHF2 -CF3 -H EDZ - CHF2 - 122
WO 2005/ 0098 sIus2004/023912 EEA - CBF2 - OCH2CH3 - H PEE@SZW”%CFs H
EEC - CHF2 -ten-butyl -H EED -CHF2 -iso- ro | -H EEE -CHF2 -CH3 -CH3 EEF

-CHF2 -H-H EEG -CHF2 -H-O EEH - Clﬁﬁl Mr EEl -CHF2 -H -F EEJ - CHF2
-H-CH3 EEK -CHF2 -H -CF3 EEL -CHF2 EEM - CHF2 -H - OCH2CH3 EEN
-CHF2 -H -OCF3 EEO -CHF2 -H -tert-butyl EEP -CHF2 -H -iso- op 1 E -OH -d
-H EER -OH -Br -H EES -OH -F -H EET -CH3 -H EEU -OH -CF3 -H EEV - OH
-OCH3 -H EEW-OH - OCH2CH3 - H ]

N
R N

OH

N
O="“NH

N

R R,
(i)

and pharmaceutically acceptable salts thereof, where:

Compound R Rg Ry
EIW -Cl -Cl -H
EIX -Cl -Br -H
EIY -Cl -F -H
ElIZ -Cl -CH; -H
EJA -Cl ~CF3 -H
EJB -Cl -OCH; -H
EIC -Cl -OCH,CHj, -H
EID -Cl -OCF; -H
EJE -Cl -tert-butyl -H
EJF -Cl -iso-propyl -H
EIG -Cl -CH; -CHj
EJH -Cl -H -H
EJI -Cl -H -CH;
ElJ -Cl -H -CF;
EIX -Cl -H -OCH;
EJL -Cl -H -OCH,CHj;
EM -Cl -H -OCF3
EJN -Cl -H -tert-butyl
EJO -Cl -H -iso-propyl
EJP -Cl -H -OCF;
EIQ -Cl -H -tert-butyl
EJR -Cl -H -iso-propyl
EJS -CHj -Cl -H
EJT -CH; -Br -H
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EEX -OH -OCF3 -H EEY -CH -tent-butyl -H EEZ -CH -isoro | -H EFA -CH -CH3
-CH3 EFB -OH-H-H EFC-OH-H-CO EFD-OH-H-Br EFE -OH -H -F EFF - OH
-H -CH3 555’69?%.9?45’7‘@3 EFH -OH -H -OCH3 EFI -OH -H - CH3 EFJ -OH -H
-OCF3 EFR'-OH-H -fert-butyl EFL -OH -H -iso- ro 1 EFPLEINSE00483913 EpN
-NC2 -Br -H EFO-NO2 -F -H_ EFP -NO2 -CH3 -H EFQ -N2 -CF3 -H EFR - NC2

-OCH3 -H EFS|- NO2ERDCH2CH3 - H-CHET -NQ2 - OCF3F-H EFJ -NO2 -Hten-buff 1 -H
EFV -NO2 -isof ro EJvH -1P3 WO.2PR57/ 009987 PCLrl/S2004] 023912 EFW - - CH3
-CH3 EFX -NOg—H EI—Y-NUZ_Ca;;\U EFZ-ToF, - H - EGA™ -H|-F EGB
-NQ®2 -H -CH3 rECC g —H -C’.—S_Cﬂa.f?’ =G -H_—O\éﬁ? BN H - CH3
EJY -CH; -OCH,CHj3 -H
EJZ -CH; -OCF; -H
EKA -CH; -tert-butyl -H
EKB -CH; -iso-propyl -H
EKC -CH; -CH3; -CH;
EKD -CH, -H -H
EKE -CH; -H -Cl
EKF -CH; -H -Br
EKG -CH; -H -F
EKH -CH,3 -H -CH;
EKI -CH; -H -CF;
EKJ -CH; -H -OCHj3
EKK -CH; -H -OCH,CHj;
EKL -CH;3 -H -OCF3
EKM -CH; -H -fert-butyl
EKN -CH; -H -iso-propyl
EKO -CF; -Cl -H
EKP -CF; -Br -H
EKQ -CF; -F -H
EKR -CF; ~CHj3 -H
EKS -CF; -CF3 -H
EKT -CF; -OCH; -H
EKU -CF3 -OCH,CHj; -H
EKV -CF; -OCF3 -H
EKW -CF; -tert-butyl -H
EKX -CF3 -iso-propyl -H
EKY -CF; -CH; -CH;3
EKZ -CF; -H -H
ELA -CF3 -H -Cl
ELB -CF; -H -Br
ELC -CF; -H -F
ELD -CF; -H -CH;3;
ELE -CF; -H -CF;
ELF -CF; -H -OCHj;
ELG -CF; -H -OCH,CHj3
ELH -CF; -H -OCF3
ELI -CF3 -H -tert-butyl
ELJ -CF3 -H -iso-propyl
ELK -CHF, -Cl -H
ELL -CHF, -Br -H
ELM -CHF, -F -H
ELN -CHF, -CH; -H
ELO -CHF, -CF; -H
ELP -CHF, -OCH3; -H
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EGF -NO2 -H -OCF3 EGG -NO2 -H -tert-butyl

-Br -H EGJ

“ON - OCH oo - OCH2CHE - H EGP - CN - OCFS HE
EGS -CN -CH3 -CH3 EGT -

EGR - CN
-CN -H -PBr
-OCH3 EHA
-CN -H -iso-
-CH3 -H EH

-OCF3 -H EHV

-1 SO-

-CN -d

rol -H

- 128 -

EGH -NO2 -H -iso rol EQ -CN
-H EGK -CN -F-H EG -CN -CH3 -H EGM-CN -CF3 -H EGN

wgggﬁs%%ﬁfoﬁﬂig yl - iy

EHD
HH - Br
-Br
- CH3

EQN-CN -H -F__EGX -CN -H - CH3 EGY CN- -CF3 _EGZ -CN -H
-CN - HEIggH2CHB  EHECHEN - H |- OCFQCHEER:- CN - H -t ek - but
o YIEILRHE -Br -BfCHFf EHH -Br -GfF+H EHG -Br -HF -H |
1Br -gE§ -H | EHJ _-(ﬁlﬂ:'z_ - H_téﬂ:[{u pr -PCH2CHsgH E
~BI RLPT - DPTYT R ErN - -zsﬁ‘ﬁroﬂ I ERQH Br - Ci
ELU -CHFE, -CH; -CHj;
ELV -CHE, -H -H
ELW -CHF, -H -Cl
ELX -CHFZ -H -Br
ELY -CHF, -H -F
ELZ -CHE, -H -CH;
EMA -CHE, -H -CF;
EMB -CHE, -H -OCHj3
EMC -CHF, -H -OCH,CH;
EMD -CHF, -H -OCF;
EME -CHF, -H -tert-butyl
EMF -CHF, -H -iso-propyl
EMG -OH -Cl -H
EMH -OH -Br -H
EMI -OH -F -H
EMJ -OH -CH; -H
EMK -OH -CF3 -H
EML -OH -OCH3 -H
EMM -OH -OCH,CH; -H
EMN -OH -OCF3 -H
EMO -OH -tert-butyl -H
EMP -OH -iso-propyl -H
EMQ -OH -CHj; -CH;
EMR -OH -H -H
EMS -OH -H -Cl
EMT -OH -H -Br
EMU -OH -H -F
EMV -OH -H -CH;
EMW -OH -H -CF3
EMX -OH -H -OCHj3
EMY -OH -H -QOCH,CH;
EMZ -OH -H -OCF;
ENA -OH -H -tert-butyl
ENB -OH -H -iso-propyl
ENC -NO, -Cl -H
END -NO, -Br -H
ENE -NO, -F -H
ENF -NO, -CHj3 -H
ENG -NO, -CF3 -H
ENH -NO, -OCH; -H
ENI -NO, -OCH,CHj; -H
ENJ -NO, -OCF3 -H
ENK -NO, -tert-butyl -H
ENL -NO, -1so-propyl -H



EHP -Br -H-H EHQ

-Br -H-d

EHR -Br -H -Br -

124 WD 2005/ 009987

PCTI US2004/ 023912 EHS -Br -H-F EHT -Br -H-CH3 EHU -Br -H -CF3 EH\/ Br

-H - OCHB - ve6Mbor 5%6?9317"

-Br -H -iso-propy
-H EIE -1

Ell -1
EIM -
EIR -1
ElY -1

-tent-
-H-d
-H -

-H -is
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-OCH2CH3 EHX -Br -H -OCF3 EHY -Br EHZ
EIA -1 - -H EIB-1 -Br -H EIC-II’Cllﬁ/uShﬁﬂlllzl?%li
F3 -H FIF -] - OCH3 -H FIG -1 -OCH?CH3 -H FIH -1 -QCF3 - H
but yIENM  EU| -1 -i-N®2ro 1 |-H EIKCHy -CH3| -CH3 -CH3L -1 4H -H
EINENN -H {Br ENO,-1 -H-F EW -1 -H-CH3 -H -1 -H -CF3
BNo-T -H-OCERGEB  HEIfT -T -Hy-OCF3 [ETU -LctH -teft-butyl
- TOEMP - 1< -NO, -H -Br

ENQ -NO, -H -F

ENR -NO, -H -CHj3

ENS -NO, -H -CF;

ENT -NO, -H -OCHj;

ENU -NO, -H -OCH,CHj;
ENV -NO, -H -OCF;

ENW -NO, -H -tert-butyl
ENX -NO, -H -iso-propyl
ENY -CN -Br -H

ENZ -CN -Cl -H

EOA -CN -F -H

EOB -CN -CH; -H

EOC -CN -CF; -H

EOD -CN -OCHs -H

EQOE -CN -OCH,CHj; -H

EOF -CN -OCF; -H

EOG -CN -tert-butyl -H

EOH -CN -iso-propyl -H

EOI -CN -CH; -CH;

EOQJ -CN -H -H

EOK -CN -H -Cl

EOL -CN -H -Br

EOM -CN -H -F

EON -CN -H -CH;

EOO -CN -H -CF;

EOP -CN -H -OCH;

EOQ -CN -H -OCH,CHj;
EOR -CN -H -OCF;

EOS -CN -H -tert-butyl
EOT -CN -H -iso-propyl
EOU -Br -Br -H

EOV -Br -Cl -H

EOW -Br -F -H

EOX -Br ~-CH; -H

EQY -Br -CFs -H

EOZ -Br -OCHj; -H

EPA -Br -OCH,CHj; -H

EPB -Br -OCF; -H

EPC -Br -tert-butyl -H

EPD -Br -iso-propyl -H

EPE -Br -CH; -CH3

EPF -Br -H -H

EPG -Br -H -Cl

EPH -Br -H -Br



WO 2005/ 009987 PCT/ US2004/ 023912 Table 18 RLiNH N OGNH Re s (li) and
phar maceutical ly acceptable salts thereof, where: Conpound RL its RO EIW

‘d -a - I Br -H ELY -0 -F -H ElZ -0 -CH3 - _ -CF3 -H
EJB -d -&?gb@g{ﬂ"géﬁc-o _OCH2CH3 -H EJD -d - OCF3 -H P?I’l:@@r"“ﬂ%%t-butyl
"H EJF -0 -isorol-H EJG-d -CH3 -CH8 EJH-O -H-H EJl -ClL -H -CH3
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EQD -1 -H _ -Br
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ELB -CF3 -H -Br ELCu_(@l:_%l 0)'£'lkyF means a straight chain or branched non-cyclic

hydrocarbon having from 1 to 10 carbon atoms. Representative straight chain -(C;-

EKI

5 Cipalkyls include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, -n-hexyl, -n-heptyl,
-n-octyl, -n-nonyl, and -n-decyl. Representative branched -(C;-Cjp)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,

10  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.

15 “-(C1-Cg)alkyl” means a straight chain or branched non-cyclic
hydrocarbon having from 1 to 6 carbon atoms. Representative straight chain -(C;-
Co)alkyls include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl, and -n-hexyl.
Representative branched -(C;-Cs)alkyls include -iso-propyl, -sec-butyl, -iso-butyl,
-tert-butyl, -iso-pentyl, -neo-pentyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl,

20  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.

“-(C;1-Cy)alkyl” means a straight chain or branched non-cyclic

25  hydrocarbon having from 1 to 4 carbon atoms. Representative straight chain -(C;-
Cy)alkyls include -methyl, -ethyl, -n-propyl, and -n-butyl. Representative branched -(C;-
Cyalkyls include -iso-propyl, -sec-butyl, -iso-butyl, and -tert-butyl.

“.(Cy-Cjp)alkenyl” means a straight chain or branched non-cyclic
hydrocarbon having from 2 to 10 carbon atoms and including at least one carbon-carbon

30 double bond. Representative straight chain and branched (C,-Cio)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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hydrocarbon having from 2 to 6 carbon atoms and including at least one carbon-carbon
5 double bond. Representative straight chain 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-Co)alkynyl” means a straight chain or branched non-cyclic

10 hydrocarbon having from 2 to 10 carbon atoms and including at least one carbon-carbon
triple bond. Representative straight chain and branched -(C,-Cjg)alkynyls include
-acetylenyl, -propynyl, -1-butynyl, -2-butynyl, -1-pentynyl, -2-pentynyl, -3-methyl-
1-butynyl, -4-pentynyl, -1-hexynyl, -2-hexynyl, -S-hexynyl, -1-heptynyl, -2-heptynyl,
-6-heptynyl, -1-octynyl, -2-octynyl, -7-octynyl, -1-nonynyl, -2-nonynyl, -8-nonynyl,

15  -1-decynyl, -2-decynyl, -9-decynyl and the like.

“-(C2-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-

20  1-butynyl, -4-pentynyl, -1-hexynyl, -2-hexynyl, -5-hexynyl and the like.

“~(C3-Cjo)cycloalkyl” means a saturated cyclic hydrocarbon having from
3 to 10 carbon atoms. Representative (C3-Cjg)cycloalkyls are -cyclopropyl, -cyclobutyl,
-cyclopentyl, -cyclohexyl, -cycloheptyl, -cyclooctyl, -cyclononyl, and -cyclodecyl.

“-(C5-Cg)cycloalkyl” means a saturated cyclic hydrocarbon having from 3

25  to 8 carbon atoms. Representative (C3-Cs)cycloalkyls include -cyclopropyl, -cyclobutyl,
-cyclopentyl, -cyclohexyl, -cycloheptyl, and -cyclooctyl.

“-(Cs-Cia)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,

30  -5,6,7,8-tetrahydronaphthyl, -pethydronaphthyl and the like.

“-(Cg-Cra)tricycloalkyl” means a tri-cyclic hydrocarbon ring system

having from 8 to 14 carbon atoms and at least one saturated ring. Representative -(Cg-

Ciotricycloalkyls include -pyrenyl, -1,2,3,4-tetrahydroanthracenyl,

~132 -



EM. -OH -OCH3 -H EMM -OH -OCH2CH3 -H EMN -OH -OCF3 -H EMD -OH -ten-buty)
“H EMP -OH -iso- ro1-H EMQ-OH -CH3 -CH3 EMR -OH -H-H EMS -OH -H -d

EMI -OH - H - “OH-H-F EW -OH -H-CH3 EMVN-OH -H.-CF3 “OH -H
- OCH3 EN:?V(-)?}-?SZO SBCH2CHZ EMZ -OH -H - OCF3  ENA - OH -H"E‘F@g‘l‘%% ENB
“OH-H-isorol ENC-N® -0 -H END -N® -Br -H ENE -NO2 -F -H ENF - NO2

-CH3 -H EN®rhyitpantipmgenyH -actapthreney], - GZA31-tekah yeippeni@hren®CH2CH3 - H  END - NO2
2005/ 00008 7B CESBUPRR Bl et nensa o Bl Ieen 1 H Eno - nep
-H-a  ENP -NQ®2 -H “Bios-dhieycibbRenyt” meanstNyctibaBn-atbmétddhydrdarbobl@@ving - CF3
at least one carbon-carbon double bond in the cyclic system and from 5 to 10 carbon
5 atoms. Representative (Cs-Cjp)cycloalkenyls include -cyclopentenyl, -cyclopentadienyl,
cyclohexenyl, -cyclohexadienyl,-cycloheptenyl, -cycloheptadienyl, -cycloheptatrienyl,
cyclooctenyl, -cyclooctadienyl, -cyclooctatrienyl, -cyclooctatetraenyl, -cyclononenyl,
-cyclononadienyl, -cyclodecenyl, -cyclodecadienyl and the like.
“-(Cs-Cg)cycloalkenyl” means a cyclic non-aromatic hydrocarbon having
10  atleast one carbon-carbon double bond in the cyclic system and from 5 to 8 carbon
atoms. Representative -(Cs-Csg)cycloalkenyls include -cyclopentenyl, -cyclopentadienyl,
-cyclohexenyl, -cyclohexadienyl, -cycloheptenyl, -cycloheptadienyl, -cycloheptatrienyl,
-cyclooctenyl, -cyclooctadienyl, -cyclooctatrienyl, -cyclooctatetraenyl and the like.
“-(Cg-Cia)bicycloalkenyl” means a bi-cyclic hydrocarbon ring system
15  having at least one carbon-carbon double bond in each ring and from 8 to 14 carbon
atoms. Representative -(Cg-Cjs)bicycloalkenyls include -indenyl, -pentalenyl,
-naphthalenyl, -azulenyl, -heptalenyl, -1,2,7,8-tetrahydronaphthalenyl and the like.

“«(Cs-Cis)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
20  atoms. Representative -(Cg-Cja)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

25  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.

30 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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means a 3- to 5-membered monocyclic heterocyclic ring which is either saturated,

5 unsaturated non-aromatic, 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-

10  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

15  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

20  -quinolinyl, -isoquinolinyl, -chromonyl, -coumarinyl, -indolyl, -indolizinyl,
-benzo[b]furanyl, -benzo[b]thiophenyl, -indazolyl, -purinyl, -4H-quinolizinyl,
-isoquinolyl, -quinolyl, -phthalazinyl, -naphthyridinyl, -carbazolyl, -#-carbolinyl and the
like.

“-(Cy4)aryl” means a 14-membered aromatic carbocyclic moiety such as

25  -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-

30  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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-OCF3 EQXX -1 -H -tert-QHulydlo)” means a methyl group where one of the hydrogens of the
methyl group has been replaced with a halogen. Representative -CHj,(halo) groups
5 include -CH;F, -CH,Cl, -CH;Br, and -CH,l.
“-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 -CHIL,.
“-C(halo)s” 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
-CFs, -CCl3, -CBr3, and -Cl;.
“-Halogen” or “-Halo” means -F, -Cl, -Br, or -1.
The phrase “pyridyl group” means

(Rz)n

N
R

15  where Ry, Ry, and n are defined above for the Piperidine Compounds.

The phrase “pyrazinyl group” means,

(Hz)p\’\|

Ap

where Ry, Ry, and p are defined above for the Piperidine Compounds.

The phrase “pyrimidinyl group” means

(Ra)p N
®!
R N

20

where Ri, Rz, and p are defined above for the Piperidine Compounds.

The phrase “pyridazinyl group” means
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DEFI NI TI ONS As used herein, the terns used above having foll ow ng neaning:
"-(d-CGo y ns a straight chain or branched non- i car bon
havi ng frz)‘?nbl%wisgm%?car bon atons. Representative strai gh?&g}tyasls%)d—a%%ipS
Cto)al kyls include -nethyl, -ethyl, -z-gropyl, -n-butyl, -n-pentyl,
-n-hexyl, -n-heptyl, -n-octyl, -n-no @?P and -n-decyl. Representative
branched -(C -G o)alkyls include -iso-p
-tert-butyl, -iso-pentyl, -neo-pentyl, 1
3-nmet hyl butyl, 1,1-dinmethyl propyl, 1,g¢di hyl propyl, 1-nethyl pentyl,

2- et hyl pentyl, 3-nethylpentyl, 4-nethylp yl, 1-ethyl butyl, 2-ethylbutyl,
3-ethyl butyl, 10 1, 1-di nethyl butyl, 1,2-dinmethylbutyl, 1,3-dinmethylbutyl,

2, 2-di net hy , —dj oI 1- net hyl hexyl

2~ met hyl hex%&glhg%’ﬁa?ﬁﬁgjigﬁmf‘#éﬁ@"f ﬁ%%‘?éﬁ@ﬁ%tb ﬁi?lb SO

1, 2-di net hyl pentyl, 1TRe phrasd tthiapanryl gtoup” ined3ngli et hyl hexyl ,

1, 3-di met hyl hexyl , 3, 3-di et hyl hepyl, 1, 2-di nethyl heptyl,

1, 3-di met hyl heptyl, and 3, 3-di net hyl heptyl .. 15 "-(C -C6)al kyl™ nmeans a
straight chain or branched non-cyclic h ﬁ%carbon having from1 to 6 carbon
atons. Representative straight chain -( )al kyl s include -nethyl,

-ethyl, -n-propyl, -n-butyl, -n-pentyRy” anf -n-hexyl. Representative
branched -(C -C6)al kyls include -iso-prop -sec-butyl, -iso-butyl,
-ten-butyl, -iso-pentyl, -neo-pentyl, 1-nethylbutyl, 2-methyl butyl,

3- met hylbut where Ry is defingidrabove/ fop theBiperidin@ Cdinpevsdsl pr opyl , 1- net hyl pentyl ,
2-nmet hyl pentyl, 3-ne |.pentyl ., 4-nethylpentyl, 1-ethylbutyl, 2-ethylbutyl,
3-ethyl butyl, 1, 1-diﬁ€%’ﬂ‘?‘9§%¥?ﬂ"9¥‘¥mﬁ%‘ﬁ¥lr§?@l B§ERs 1, 3-di net hyl but yI
2,2-di nmethyl butyl, 2,3-dinethylbutyl, and 3, 3-di net hyl butyl.

"-(d-CA)al kyl" means a straight chain otI;Lanched non-cyclic 25 hydrocarbon

N, -sec-butyl, -iso-butyl,

et vl butyl,  2-methyl butyl,

having from1 to 4 carbon atons. Represenjative straight chain -(Cl-
C4) al kyl s include -nethyl, -ethyl, -n-pNepWy and -n-butyl. Representative
branched -(Cd - C4)al kyls include -iso-pnopyl, -sec-butyl, -iso-butyl, and
-ten-butyl. "-(C2-d o)al kenyl" nmeans a Al ght chain or branched non-cyclic
hydr ocarbon having from2 to 10 carbon \Wwtaog#s and including at | east one
carbon-carbon 30 doubl e bond. Represeptat{ve straight chain and branched
(C2-CG o)al kenyls include -vinyl, -all, -Rgutenyl, -2-butenyl,
-iso-butylenyl, -1-pentenyl, -2-pentenyl, -3-nethyl-I-butenyl,

3 Revenyt R e TPl e B GBS S

The phrase “benzothiazolyl group” means

s

S

10 Rg Ro

where Rg and Ry are defined above for the Piperidine Compounds.

The phrase “benzooxazolyl group” means

o
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and i ncl udi east one" car tri Representative
strai ght chaisulfatedcitraenadecate, (diﬁla%):hlbh;imblr&mdeciodﬂie nmateebiyhlﬁw,lphospirampy nyl ,

-1-buty - 2-butynyl, -1-pent nty -3-nethyl 20 1-butynyl,
- 4- pent ﬁ:w acid phosp ?ﬁylﬁomC%%%%qte’ almﬁaé yﬁy citgpfe, tRHE Pi@éte’ tannate,

- (C3- Oo)cﬁtaﬁé maﬂ@’ gm 3 to
10 carbon atons. l%gpresent étlvgﬁ?éégeé&%%t&@ ?%ﬁgﬁg%ée -cyc dgp%py .
- cycl obut yl glucarogaté, cspeahraydte, fermyate, blenzoate, ghltgmzite,hncmmie,su}fmaod ooctyl,
-cycl ononyl , and -.c dec al k nmeans saturated cyclic
hyér ocar bgneth?sﬁﬁs %F 9%‘“1085% Rzgéﬁﬁ ya‘iﬂalﬂﬂ"é‘?é‘?] 1€ ve Y
(C3-C8) cycl pal e [ | yl,
-cycl ohexyl P‘l‘ﬂ%lh?%ehg%'%&; , }édr;l-g ps ﬁlﬂ%ﬁﬁt@?%ﬂ& O‘%ttégﬁ ag%/ﬂg "%Q%E? nmeans a
bi -cycl 1% hgud:epmhlelsaiﬂ’ al'smglch.yiss enalt pmpara@;frbnmrPﬁ)etldméCouqrohmhha\tmgrm and at
| east one sat, ed cyclic alkyl ri sent atjve

- (C8- C14) bi 8§} ¢ ‘WP IR, § arﬁi’%ﬁyhcald tignalgroumh @8d 8napht hyl, 30
2o e ﬁm&uﬁe@w&xﬂg tableRESDAHE SP Q&lalsh s¢2WhitahR babkdsGnclude, but are

-(Cs-CI4)t I cycl oal ans a - |c hy rocar bon ring system having
from8 to 1ﬂotdnm1tﬁdrto,ah)(dm1wscbfalkaheaemls csureh sabdivat, dtassing, ar%]pthament ative

(S O RO i U5 81 R i o B R AL SRR ge™ - -

20  metals, such as alJuminum and zinc; ammonia and organic amines, such as unsubstituted

or hydroxy-substituted mono-, di-, or trialkylamines; dicyclohexylamine; tributyl amine;
pyridine; N-methyl,N-ethylamine; diethylamine; triethylamine; mono-, bis-, or
tris-(2-hydroxy-lower alkyl amines), such as mono-, bis-, or tris-(2-hydroxyethyl)amine,
2-hydroxy-tert-butylamine, or tris-(hydroxymethyl)methylamine, N,N-di-lower
25  alkyl-N-(hydroxy lower alkyl)-amines, such as N,N-dimethyl-N-(2-hydroxyethyl)amine,
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)
30 inhibiting VR1, mGluR1, or mGluRS5 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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WO 2005/ 009987 PCT/ US2004/ 023912 - per hydr oant hracenyl, -aceant hreneyl,
-1,2,3,4-tetrahydropenant hrenyl, -5,6,7, 8-tetrahydrophenant hrenyl,

per hydr op | and the like. "-(C5-Cl O)cycloal kenyl." cyclic
non- ar omﬁ@%@p{%’%r bon having at |east one carbon-car ég'ﬁmggﬁgfﬁ%ﬁbzond in
the cyclic systemand from5 to 10 carbgon 5 atons. Representative

(C5|- Clho) cycl oal kenﬁi&swﬂlﬁ’éﬁlf’éﬁlgr%lﬁoﬁgﬁﬂw V,Elth QWPTFTBEW ééﬁgoiﬁﬁm,up& one

cycl ohexenyl , - : P

-cycl ohepta rrnll%r%é&, 2gé(/c g@%@?ﬁ/ﬁ% g@y@%&%@%fiﬁ Vg%%,&- g{;’g}ﬁoog{ﬁé rblere%fyl ,

- cycl ooct at stormigrphps. -Whed theanaibet of secondgronpyia dwe oy reatee,yeatlo skeond gtoup
-cycl odecadi enyl_ and the like. "-(C5- qu)i,cycl oal kenyl " means a cyclic

non- ar omat i @R dheamesdiffersnt, gn ong embodligieat, thayauraberiof second BENPE SLMESThond
in the cld Al 5 ¥ resentative

- (C5- Cs)csgyc oéﬁﬁ?ﬁ@ﬁ% | nc{dirﬁlggﬁtl tgl%c oé’gﬁ‘?‘tekﬁg?n“aé@% lggg%t adi enyl,

- cycl ohexenyl , - cycl olEeadie YHF eyeahoteaphwityfurarcy cl ohept adi enyl , - cycl ohept at
rienyl, -cyclooctenyl, -cyclooctadienyl, -cyclooctatrienyl,

-cycl ooct at et r aeny| akte tera “POM’ meagschichtaronisthape, oal kenyl " neans a

bi -cyclic hydrocarbo i & i .2ast one carbon-carbon
doubl e bond in each ﬁ%\égtgg?]dﬁm%g&?gﬁgﬁgg?@)#lﬁgtoms. Representati ve

- (Cs- Cl14) bi cycl oal kerpiesteinh ¢ DAST-thewie Midicthylpaiiod selfy triflueridp ht hal enyl ,

-azulenyl, -heptalenyl, -1,2. 7 8-tetrahydronaphthal enyl and the |ike.
"-(Cs- éih)tri cycl oal kWMnPMéoamms-%%ﬂwbsq%% dsear bon ring system

f
havi ng at | east one oﬂ{ebtg -cﬁjﬁo&e?@.}lﬁ%}&g —ibB gﬁﬁ a%é ng and from8 to 14
nt a - r ycTVoa /

carbon 20 atons. Represe Ive - enyl s include
-ant hracenyl, - phenarThyteny FIBS xhessligiyble-boweksyagiinieal enyl , as-i ndacenyl,
s-indacenyl and the like. "-(3-_to 7-nmenbered)heterocycle” or "-(3- to

7- menber ed) het er ocycl B teymaAd.S3 means gmyotrankislategaliselsiRsise| i ¢ het er ocycl i c
ring which is either t d bble 9 a1 aromatic. A 3-
or a 4-menbered het er%ge C gs%ga%eaé%ig alh %&%@‘%@a?ﬁﬂ;ﬂ?@eﬂfxggﬁ%& a 5-nenbered
het er ocic| eangliorationtori dessapioh @f 4 Coatition ak @ spmprdnbthersdfiber ed het erocycl e can
contain up to 6 heteroatons, and a 7-nenbered heterocycle can contain up to
7 heteroat oms. Each HE{OBE sHSHMmant,tregtipginghides inhahiting ferexamplg, deereasitfen,

whi ch can i X . : fur. i i | f oxi de and

sul f one. ?ﬁeeg?%gl?ht@g@%ggﬁlr&gd&?ﬁg?g:roggilru;(#ocr:%ﬁ%é%g*@gf: g‘d via a nitrogen
or carbon atom 30 RefHegshesseat preeentiod-of ' Uprévemingt mad Hhdileriaclugé thei ncl ude
pyridyl, furyl, thiophenyl, yrrolyl, oxazolyl, imdazolyl, thiazolyl,

t hi adi azol yAvoidanesQfihe gnset of 3 éeeqhypr,lot%mta@dhw,of- pyri dazi nyl ,

pyri mdinyl, pyrazinyl, triazinyl, norpholinyl, pyrrolidin

pyrr ol i%éj nyl, Bigper g o0
oxi ranyl, oxetanyl, =T33 L2

onyl

POINBSY ' -

The Piperidine Compounds can be made using conventional organic

synthesis or by the following illustrative methods shown in the schemes below.

4.6.1 Methods for Making the Piperidine Compounds
Where X is O and R, is -OH

25 The Piperidine Compounds where X is O and Ry is -OH can be obtained
by the illustrative method shown below in Scheme 1:
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tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyrindinyl,
tetrahydropyri mdinyl, tetrahydrothi ophenyl, tetrahydrothiopyranyl and the

like., "-(3; - ered) het erocycle” or "-(3- to 5-ne ycl o"
nmeans a 3%?%&!5:]3%; ed nonocyclic heterocyclic ring mﬂ?@ﬁ%ﬁ%&%g/pgggzg
saturated, 5 unsaturated non-aromatic,, or aromatic. A 3- or a 4-nenbered
het erocycl e can contain up to 3 hete#%ﬁ?@ﬁ&, and a 5-nenbered heterocycle
can contain up to 4 heteroatons. Each heteroatomis independently sel ected
fromnitrogen, which can be quatem zed; oxygen; and sulfyr, including

sul foxi de and sgl fone. The -(3- to 5-nenbered)het@§RaLzr’ n be attached
via a nitrogen fr carbon atom Representative -(3- to/[5 10
menber ed) het er yl's include furyl, thiophenyl, pyrro

i m dazol yl, lyl, isoxa? pyrazol yl, isothiaz razinyl,
pyrrolidi nonyl, R)AI nyl , d oi nyl, oxiranyl,R

t et rahydrof u t et rahydrot il ophenyl (80d ulfiGy feedce. T 1

10- menber ed) bi CNTI ohet erocycl ¢ o[/DN(71H§o 10 menber ed) bi pycl o eté@%@yclo"
means a 7- to 10Q- menbered bRfycl Iy heterocyclic ning 15 i is either
saturated, un rated non-aromatijc, or aromatic. A -(7- to 1P-

menber ed) bi cPCl ohellldr ocycl e contaiXns from 1 to 4 heteroatons_j ndependent|y
selected fromnitfogen, which c A be quaterni zed; oxygen0=an fur

i ncl udi ng sul foxi d and sul fone.”The -(7- to 10-nenbered)bicyc”o et erocycl e
can be attached yia a nitrogen or carbon atom Representatye H7- to

10- menber ed) bi cycl ohet erocycl es i nclude 20 -quinolinyl, -isoquinolinyl,
-chrononyl, -coumarinyl, -indolyl, -indolizinyl, -benzo[b)furanyl,

- benzo[ b] t hi ophenyl, -indazolyl, -purinyl, -4H quinolizinyl, -isoquinolyl,
-qui nolyl, -phthal azinyl, -naphthyridinyl, -cargz ?ka;’?ﬁi-carbolinyl and
the like. "-(d4)aryl" means a 14-nenbered aromat#® car bogyclic noiety such
as 25 -anthryl or -phen hryl. "-(5- to 10-nenbereli\het efoaryl "™ neans an
aromati c heterocycle ringﬁ \}Jl to 10 nenbers, includi o- and
bicyclic ring systens, wher@® at ast- one carbon ato both of the
rings is replaced with a hetkroat m i N4eNeRdGEALy Sdhect ni trogen,

oxygen, and su furt I'n one Nent ,phe of the -(5- to|10 301—(Ray,
ain aLﬂiaun_immbcarbon at HI/LL anot her

menber ed) heteroaryl's rimgs co
enbodi nent, both of the -(5- §fo 10-nenbered)heteroaryl's ri'Ngs contain at

| east one carbon atom Represé&ntative -(5- to 10-nenbered)hg¢teroaryls

or

include pyridyl, furyl, benzofyranyl, thiophenyl, benzotgi enyl ,
qui nolinyl, pyrrolyl, indolyl, oxazolyl, benzoxazolyl, inidaonWI,
benzi m dazol yl , thiazolyl, benzothiazolyl, isoxazolyl, pyrazolyl,
i sothiazolyl, -134 WD 2005/009987 PCT/ U52004/ 023912 b "R
/
(Faz)p“-£i:—"—~\\\p¢
(Rz)p\ N \ / OH
' ﬁ
1 . l t-butyl lithium/-78°C P
2N e G
R1 o )
N
X %"\
2c o) TH
3c R
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pyridazinyl, pyrimdinyl, pyrazi nyI , thiadiazolyl, triazinyl, cinnolinyl,
pht hal azi nyl, and qui nazolinyl. "-CH2(halo)" neans a nethyl group where one

of the hy the methyl group has been repl aced en.

Repr esent 3{68@0@% ﬂ hal 0) groups 5 include - CH2F, GﬁZCl%&&Sg%?B&:’g%d CH2I .
"-CH(hal 0) 2" means a nmethyl group where two of the hydrggens of the methyl
group have been replaced with a hal ogen. Represe@t) ti \CH( hal 0) 2 gr oups

i ncl ude - CHF2, -CHC12, -CHBr2, CHBrCl, CHCII, and®® NC(hal 0) 3" neans a
met hyl group wher e each ako)} he hydrogens of the 10 I/grog,pi has been
replaced with a hal ogen. Rep tatlve -C(halo)3 gro cJude -CF3,

-CC13, -CBr3, and -C13. "- ogen "-Hal 0" neans z#, -Br, or -1.
The phrase "pytidyk group” ans )Frb“t&Rtlﬂ"&@7§\‘ﬁere B : :

defi ned above for the Pi ' npdthds. The phrase " pyrifj 3?3@ oup"
means, (Rz)N IN Rt~ ere , R2, and p are Heflned ab or the

Pi peri di ne Conpounds. The phrage "pyrimdi nyl group"” neans (R2 p RiN 20
wher e Rl R2, and p are defl ned above for the Piperidine ounds. The

phrase "pyridazinyl group” nedhs -135 WO 2005/ 009987 PCTPTUS2 023912
(RR)p N iN Rl where R1, R2, and p are defined above for the Pl peri di ne

Conmpounds. The phrase ' th| azanyl group” nmeans N-S 3d
S
N \/N
s \ OH
8 .
1 N t-butyl lithium/-78°C
+ R, 4 THF /-'——(Ra)m
2e ®) TH
3e R

where Ry, R, R3, n, m, and p are defined above for the Piperidine Compounds; R is Ar,
or Ar;, and X is a halogen.

5 To a solution of a compound of formula 2a-e in the presence of tert-butyl
lithium (1.7 M in heptane, 6.45 mL, 11.12 mmol) in THF (20 mL) at -78°C is added
dropwise a compound of formula 1 in anhydrous THF (10 mL). The resulting reaction
mixture is stirred at -78°C for about 3 h and is quenched with aqueous NH4Cl at about
0°C and the organic and aqueous layers separated. The aqueous layer is extracted with

10  THEF, the organic layers combined, and the combined organic layers dried (Na;SOy).
The resulting solution is concentrated under reduced pressure to provide a residue. The
residue is purified using flash chromatography on a silica gel column eluted with ethyl
acetate/hexane (gradient elution from 30:70 to 70:30) to provide a Piperidine Compound
where X is O and Ry is -OH (3a-e).

15 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.

- 140 -



N R 5 where RI is defined above for the Piperidine Conpounds. The phrase
"benzoi m di azolyl group " neans N TNH O Ra RO where Rs and RO are defined
above for j idi ne Conpounds. The phrase "benzot hi " means
N 'S 10 g%ﬂgh&%%be Rs and R9 are defined above for thg%éﬁ%ébrgnﬁgP
Compounds. The phrase "benzooxazolyl group” neans N Rg RO - 136 WO

2005/ 009987 PCTI US2004/ 023912 where R%pﬁ&ﬂeFQ are defined above for the

Pi peri di ne Conpounds. The term "aninmal,” 1 ncludes, but is not limted to, a
cow, nonkey, baboon, chinpanzee, horse, sheep, pig, chicken, turkey, quail,
cat, dog, nouse, rat, r it, guinea pig, and human.j 5 The phrase
"pharmaceutically accepfabie salt,"” as used herein, any pharmaceutically

acceptable salt that c ® prepare r a Piperi e_.Cmgaound, i ncl udi ng
qENI?& , sucCh as a nitrogen

a salt fornmed from an Idyand a ba ctional

group, of one of the Pi pe (H‘ghnCo ounas” Il lustratijve salts include, but
are not limted, to su citrate, acetgte, OX@% chl ori de, brom de,
i odide, nitrate, bisulfaf e, phosphat e, 10 acid phosphatje, isonicotinate,

| actate, salicylate, acill citrate, tartrate, oleate, td&hnate, pantothenate,
bitartrate, ascorbate, suygcinate, naleate, gentisinat g fumarate, gl uconate,
gl ucaronate, saccharate, formate, benzoate, gl ut amat e,” net hanesul f onat e,

et hanesul f orvhees Rband anare definerhahoye forithe Riperidine Goneposndsiadd Raisdat er A, e.

1pﬁar ?rgf:gﬁlt ?QSI Flysl(S2 gdr O%%’IdB fzgo%ggﬁé(g&%@m : 2%0 %‘hygllf a@?@ﬁ%?éﬁ‘“f‘?‘bm a

Pi peri di ne @ﬁ)ﬁ@@ﬁnﬁt@\ﬁf@&rﬂﬂa RaNt:@ if chiépetobR T30 ') quabou$ sl aphetrefidfalPX Yl i C
acid functional group, and phar maceut i caljbsy accépt abl e i norganic or

organi c Hasecacgon mikuee bam-';sd far@boute3 h atieboutr Cndﬂlelsokvﬁntelslthen remywedoxi des of
al kali metals,suc

al kal i ne earPr ?‘5?3 ?fﬁ%gmgga ’gﬁoi‘ﬁﬂsﬁsﬁeﬁ%e %{%@hﬂéﬂu %Wﬁ?é H‘ext“qﬁiS@tnFrér

and 4N HCI (50 mL) is added to the resulting solution and the reaction mixture allowed

to stir for about 12 h. The reaction mixture is then poured into water (200 mL) and the
pH adjusted to a value greater than 10 with aqueous potassium carbonate, The resulting

10  solution is extracted with ethyl acetate and the ethyl acetate layers are combined and
dried (MgS0;). The solvent is then removed 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 from 30:70 to 70:30) to provide the compound of
formula 1.

15 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

20 triphosgene according to the scheme shown below.

Triphosgene
DCM
R-NH, ———™> 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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20 netal s, such as al um num and zinc; ammoni a and organi c am nes, such as
unsubstituted or hydroxy-substituted nono-, di-, or trialkylam nes;

di cycl ohexwda%bg}&\@?ﬁri butyl am ne; pyridine; N-nmethyl, N ﬂﬁé@m/&%

di et hyl am ne; " triéthyl am ne; nono-, bis-, or tris-(2-hydroxy-1ower él kyl

am nes), su Bﬁ’t]”ﬁ" i S~ LS : i 0

2- hydr oxy-t galrg?@%l?t y amchghégﬁacﬁp{lg@;%%%g%%et ﬁyle‘ig gnwedtu%ﬁaéﬁ?geq f(KI,aRBLgil-OI ower
25 al kyl - N- (rhipdamidhe temnyeratatekiiién) radsed ne shous HG1C.aAfter stirring at about 70°C for

N, N-di met hyl - N- (2- hydroxyet hyl )anj ne, or tri-(2-hydroxyethyl)an ne,

N- met hyl - D- fbastahi-nie reacion gy %@icaelegmb%a%?gi%zléﬁfdygn thefiate he
like. The p . I A fsoc n used in connection with a

Pi peri di ne Q%géﬁb%gaﬁgftﬁggﬁ\sﬁean an?)usr?f:yag? ective for: (a) treating or
preventi g a Conditi orConpoupld3 of RBmulal4 dré commedilly ava@ialatile opcantie préfmared
function in a cetLI The phrase "effective anmount,"” when used in connection
with the andyHee oqsh]%#o&ﬁéﬂﬁh‘@eé d IS8 an amount for providing the

t herapeutic effect of : : i = z

PCT/ US2004/ 023912 vvneltr?gg’“?‘?‘?{s“?d ég%h%”ﬁdgg‘&‘gﬁeb%tlﬁ @é@gg&w% f‘ﬁﬁ?ﬁ‘gg}ggggmr e"

second gr oupbtaimddyahe fthisaativeciethod sikdvanbelod it BehdmesY amgrdyup is repl aced

with a correspondi ng nunber of second groups. Wen the nunber of second

groups is two or greater, each second gr C be the sane or different.
S s

I n one enbodi nent, the nunber of second one or 5 two. I n another
enbodi nent, te nunber of second groups is one. The tzﬁgy ) F' neans
n

tetrahydrofur@dn. The term "DCM neans di chl oronet han
means di nmet r mam de. term " DAST" s "(diethyl am
trifluoride. (Fag, ter niﬁ] ' nean@tﬂpgﬁi{lg?ﬂmitﬂgeo&i de.
nmeans infla ry-bowel disf§ase] THEHFerm "IBS" neans irg,
syndrone. Thd term "JALS" ng. nmyotrophic lateral sclerosis. {Famases
"treatment of P "treatinf{andthe [Tke Thcrude The X5 anel i orgtT on or
cessation of a Condition or ayynptomthereof. |In one enbodi rrené, treating
i ncludes inhibiting, for exanple, decreasing the overall frequency of

epi sodes of aXondition or a synptomthereof. The phrases "prevention of,"

"preventing"” and the |ike inghude the avoidance of the onset & a Condition
or a synptomthereof. 20 4.6 METHODS FOR MAKI NG THE PI PERI DI NE COVPOUNDS

(R2)p =\
(R2)p 1) t-butyl lithium / -78°C N\7 /N
XX N OH
5 + '\1 THF
~N Ry
Ry > T (Ra)m
X \
2b P
6b
1) t-butyl lithium / -78°C N/
OH
(R2)p THF
Ny Ry
5 + l \l|\l > )_'(Rs)m
Z
Ry \
X P
10 2c 6¢c
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The Pi peridi ne Conpounds can be nade using conventional organic synthesis
or by the followng illustrative nethods shown in the schenes below. 4.6.1
Met hods f i he Pi peri di ne Conpounds Where X is bS5 OH 25
The Pi per %P% gr?gzunds where X is 0 and R4 is -OH can gq@%?g&ﬁ/rﬁ% 12 by the
illustrative nmethod shown below in Schenme 1: -138 WO 2005/ 009987

PCT/ US2004/ 023912 Schene 1 O (Rz)nN n\ OH NJ (R3) m(BRR\ t - butyl

Iithiurﬂ-78C(R3)m( TfiF Rt N1)©bw§1ﬁt}ﬁ@n®-mc3a R ( ., N\ /
CH N 1 +ct-butyll lﬁ'yt\%-?scg i / N Tf1F (R3)n, RL X 3b (Rz)p
N N (Rz)pN°/ OH 1+||\'ty||' ium -78C Rl / N THE (R3) X 2¢ 0
NH 3c N - R
Rj s N) ( 3)m
|
X P
2d 6d
N/S\N
1) t-butyl lithium / -78°C \
s N—S\ THF OH
R > j—(RS)m
X 2) deprotection N
!
P
2e
6e

where Rj, Rz, R3, n, m, and p are defined above for the Piperidine Compounds; X is a
halogen; and P is a nitrogen protecting group (see, for example, T.W. Greene et al.,
5 Protective Groups in Organic Synthesis 494-653 (3d ed. 1999).
To a solution of t-BuL.i (1.7 M in heptane, 18.4 mL, 31.3 mmol) or

n-BulLi (1.6 M in heptane, 19.5 mL, 31.3 mmol) in ether (30 mL) is added dropwise a
solution of a compound of formula 2a-e (31.3 mmol) in ether (20 mL) at -78°C under a
nitrogen atmosphere. The resulting solution is stirred at -78°C for about 1 hour. To the

10 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 NH,Cl at 0°C and the resulting
reaction mixture is extracted with ether. The organic layers are combined, dried
(Na;S0Oy), and concentrated under reduced pressure to provide a residue that can be

15  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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-139 WD 2005/ 009987 PCTI US2004/ 023912 (Rz)P N (Rz)p\/\ OH | + t-butyl
lithium-78C Rl TDF (R3)m R N X 2d ONH 3d R NS~-NI OH N-~R 1 + N

t-butyl iy P Rl TEF (R3)m X NN 2e ONH 3e R R3, n
m and p a?@%g%/?oée above for the Piperidine Conpounds%ﬁg%%&%ﬁz Ara;
and Xis a halogen. 5 To a solution of S CO 8und of fornula 2a-e in the
presence of ten-butyl lithium (1.7 M ﬁhﬂﬁg ane, 6.45 nL, 11.12 mmol) in
THE (20 nL) at -78C is added dropw se a conpound of formula 1 in anhydrous
THE (10 nlL). The resultin ction mxture is stirred at -78C for about 3
h and i s quenched wi tA2degbeous MIHACL at about 0C and the organi ¢ and
aqueous | ayers separat ed.\The /jaqueous | ayer is extracted wth 10 THF, the
organi c | ayers conbi ned, a e c8rbi ned orgg&hé | ayers dried (Na2SO4).
The resulting solution is ated under_teduced pressure to provide a
residue. The residue is furiffed &sing flash chromatography & a silica ge
colum eluted with ethyl acefate/ thl (gradient elution from30:70 to
70:30) to provide a Piperidi nexCoppound where Xis 0 and R4 is -OH (3a-e).
15 The conpounds of fornmula 2a-:%are comercially avail able or can be

prepared by nethods known to those skilled in the art. The conpound of
formula 1 can be obtained by redCting a conpound of fornula 4 with an
i socyanate as shown below in Bhene 2. - 140

<nz)pf\,\.
AN | OH
R-NCO

R > 3b

)"—( Ra)m

Ro—.
N o
R-NCO
R1 > 3c
)_(Hs)m
N
I
H
Tec
7\
N\ o
R-NCO
Ry > 3d
)_(Rs)m
N
I
H
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WD 2005/ 009987 PCT/ US2004/ 023912 Schenme 2 0 1. R-NCO *(R3)m (1436 2. 4N HC
NNONH HR 4 1 where R3, and mare defined above for the Piperidine
Compounds; iS-Are or Ara. A conpound of fornmula 4 ( 1)1
chIoroford??@ﬂgg%%%”to a solution of an isocyanate of for m&%a%NhEinn
chloroform (30 niL) at abgut 25C. The resultant 5 reaction mxture is
stirred for about 3 h a¥ abﬁut 25C. The solvent is then renoved under
reduced pressure to prgvidgya residue. The residue is suspended in THE (50
nm) and 4N HO (50 nmb)\isfhaddedyto the resulting solution and the reaction
m xture allowed to sti out 12 h. The reaction m xture is then poured
into water (200 nil.Bi and t H adj usted t @ gyal ue greater than 10 with
aqueous potassium carbonatp. Thg resulting—10 solutign is extracted with

et hyl acetate and the ethy acefﬁf&ﬁﬂmyers are conmbined and dfi ed (MS™) .
The solvent is then renove ndér reduced pressure to provide a residue
that can be purified using fllash chromat ography on a silica gel colum
eluted with ethyl acetate/helxane (gradient elution from30:70 to 70:30) to
provi de the conpound of forrula 1. 15 |Isocyanates of formula R NCO are
commercially available or ame can be prepared by reacting an am ne RNH2

w t h phosgene according to known nethods (See, &e.g., H Eckert and B.

Fost er, Angethere Kh &5 Ry, ni-dndEpgle definbd aid f6d hs PiperidineRcampdunds;R is ALY f en.
DE 3 440 141; Che str, 106,4294d (1987); and L. Contarca et al.,

Synt hesi s, 95§@5?ga§$896¥kgﬁﬁr exanpl e, an amine Ar2NH2 can be reacted with

20 tri phosgene accor di e (1o R NH2
R-NCO Typically a SOF&%I ggﬁu@s‘%tf?%%ﬁ%g‘é‘z&]nwgﬂ%?g 0‘? (31 eq. I)Dqlﬁml @'015[
0.3M i § sladdddydrapizd atsolusion tof isoeyhnae/ RANGO (binidipindDCNE(1(mbpattthd abueq. ) in

DCM (about Q. t - 141 WO 2005/ 009987. PCT/ US 4/ 02391 about . about
25C. The re%é?& ?ﬁeﬁ‘flﬁﬁné%mf%’éﬁﬁe‘f’f’ focttir 3t bég"%sa O‘Eéé-f sobysntis 10

mn. and th ' j o L0 about
70C for ab R g e caBled SEARIE bRk lithr o (B pE PRI T
filtered, amilicalgel dolurhm aluéed with ethyl acetate/ hexane (gradient elution 10/90 to 70/30) to

provide a compound of formula 3a-e.
10 A compound of formula 5 is commercially available or can be prepared

by protecting the nitrogen atom of a compound of formula 8, shown below:

)

(R3)m
'n")
H

8

Compounds of formula 8 is commercially available or can be prepared by
methods known to those skilled in the art.

15 Any nitrogen protecting group known to those skilled in the art ;:an 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

20  prepared as described above.
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concentrated to give the desired i socyanate. 5 Conpounds of fornula 4 are
commerci ally avai al abl e or can be prepared by nethods knomn to those

skilled i r%b%o 3§9byThe Pi peri di ne Conpounds where X is ﬂ% Eﬂm@léc}l can

al so be tal ne t he |IIustrat|ve rrethod shown bel ow in and 4.
Scheme 3 O (R2)nN ( 2 )m~~ THE R NI +
rilr N1 (RBm P g~~/ -,-__‘_;f *_ - Ol N 1) t-butyl
lithium/ -78C N/N5 + la L =" XN2bP 6b (R2)p N
1) t-butyl lithium/ -78C /N OH NTH

10 2c 6¢c’ -142 WO 200%@@@3@#&@6@%@47@2% 1123 aPFk’!S‘tr’rS -Oi(%rqemlzy Bﬁfli}l'él@gmat ;(l
lithium/ - 28ethodaatddons to thit &scrivddin 'Schdfnd Yo ploFRiethe Piperidine Compounds

5 where Xis O and Ry is -OH (3a-e) except that a compound of formula 9, shown below,

0]

—(Ra)
N/l "

N

l'\lH
R

where R; and m are defined above for the Piperidine Compounds and R is Ar; or Arj is
used in place of the compound of formula 1.

10 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.,

15 Tertt. Lent., 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
20  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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N X2d 6d 1) t-butyl lithium/ -78C NIN N5 THE OH 5+ NR , J (R3)m
X 2) deprotection NP 2e 6e where R, R2, R3, n, m and p are defined
above for P i di ne Conmpounds; X is a halogen; and P_is_a nitrogen
prot ecting %’G%R‘fﬁébf for exanple, T.W Geene et al., 5E/BRMBYG oups
in Organic Synthesis 494-653 (3d ed. 1999). To a solution of t-BuLi (1.7 M
in heptane, 18.4 nmi, 31.3 mol) or \%quhﬁ_é:?Mln hept ane, 19.5 nilL, 31.3
mmol) in ether (30 nL) is added drop ¢} é@l on of a conpound of
formula 2a-e (31.3 mml) in ether (2@ Fe$2at -78C under a nitrogen

at nosphere. The resulting solution i$.50lywaer at - 78C for about 1 hour. To
the 10 resulting solution is added dropwi se a conpound of formula 5 (25.0
mmol ) dissolved in ether (28-Nil at__ZB.C_a,n.thhe ReN@Bting mxture is
allowed to stir at about -50C for 3 h.  The reaction mxture is then

quenched with aqueous Thﬂmenél@ne@rapmm@w@er%&ﬁ §|aﬁ§R4rl%éEH|°61hbﬁP&tﬁWP@sz
extracted w Ve

concent rat ed tg cpﬁ{alo -m?'do%rgg@ssgrrﬂ;eeﬁtlg S%}rl%‘?sd%&?‘? {bgé}avaé'ltﬂﬁedft)lpé@%ﬁ e 15
purified USIGwlﬁdllﬁddwﬁétémt@ﬁﬁcﬁRbis O)H@ase)lex t gekt af otiivcyahatbeof fotrhtilaet hyl
acetate/ _ hexane (gr adi ent elution 30/70 to 7 o provide a conpound of
for mul a $a- R-NESds usadrin pipsa op thstiseayrraje of oup ‘@‘QQQ renoved to provide a
conmpound of forrrul a 7a-e, respectively. The corrpound of formula 7a-e is
then reacted with an | y‘i\ﬁ@ﬁﬁd ATy R GRS ovide the conpound of
fornmul a 3a-e, as shown Sel Fo TS T 21

The Piperidine Compound where X is N-CN and R4 is -OH can be

obtained as shown below in Scheme 5

10 Scheme 5

Arq OH AI’1 OH

/ (Ra)m /_—_(RS)m

N N

+ RNH, —
)\ )\

NC—N O NC—N NH

R

10

where Ar;, R3 and m are defined above for the Piperidine Compounds; and R is Ar; or
Ar;,
A compound of formula 10 is reacted with an amine of formula R-NH, in
15 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 R4 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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(RA)mMN H 7a (RK)V="N M | OHRNCO Rt3b (RA)mN H 7b N / OH R NCO
R --'" 3c J(RARMN H 7c¢c (RR)p\N / OHRNCO T>C1 --~3d (RA)mN H 5

Ld - 144 V\%&Q(%g/099%g_?87 PCT/ US2004/ 023912 ~S N N OH R P&M%M,ﬂzéﬁa)m 3e

formula 10 and the amine of formula R-NH, is heated at a temperature of about 70° to
about 80° C. In another embodiment, the reaction mixture of di-n-propyl ether, a
compound of formula 10 and the amine of formula R-NHj is heated at a temperature of
about 75°C for about 12 h.

5 The compound of formula 10 can be obtained as shown below in Scheme

Scheme 6

Ay PH

CN
N/ (Ralm

|

o) 0. >
NC——N o
10

where Ar; is defined above for the Piperidine Compounds.

7a-e +

10 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

1S  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

20  purification.

The compounds of formula 7a-e can be obtained as described above in
Section 4.6.1.
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H 7e where RI, R2, R3, n, m and p are defined above for the Piperidine
Conmpounds; Ris Are or Ara; and Xis a halogen. To a solution of a conpound

of fornmul - ) in DCM (1 nL) is 5 added dropw ion of

i socyanat ZW@N%@%%”E%U in DCM (1 nmL) at the about 22%&‘}%&‘?02)82{?|lfam

m xture is allowed to stir b 2 far . The solvent is then
removed under reduced G ARG (I an be purified
using a silica gel col umXagrgXds N:WH a D&l at e/ hexane (gradi ent
elution 10/90 to 70/30) to rovide a conpound of formula 3a-e. 10 A
conmpound of fornul a ThePipesidine Compoundawteird Xk 8-OH awiRbie -QHegabed by

protecting the nitroge t om of onpoun f rnul.a 8, sho elaw. O
PRy m N | Pk oy e agpous 3 i Bsnpel e I R BSREBREAE can be
prepar e§ by dmoRAaSwiEe WisiQ ahd'RS & -OH t3ab) ekBept Bfut @ chbmpdnd $¥fofthilaaIEN
protecting group known to those skilled in the art can be wused to protect
t he nitrogehowrbeloivn t he conpound of forrmula 8. Suitable protecting groups
are described in T.W Geene et al., Protective Goups in Organic Synthesis,
494- 653 (3d ed. 1999). Isocyanates of fBr mul a R-NCO are commercially
avai l abl e or are can be 20 prepared asjjdescri bed above. -145 WO 2005/ 009987
PCT/ US2004/ 023912 4.6.2 Methods for Nog Pi peridine Conpounds Where X is
S and R4 is -OH The Piperidi ne Conpound (@nﬁ( is Sand R4 is -OH can be
obtained by a nethod anal ogous to th scribed in Scheme 1 to provide the
Pi peri di ne Conpounds 5 where Xis 0 and R4 is -OH (3a-e) except that a
conpound of formula 9, shown bel owo—(= Nlﬁ?,)m N

1

R
11

where R3 and m are defined above for the Piperidine Compounds, R is Ar, or Ars, and P
10 is an oxygen protecting group, is used in place of the compound of formula 1 followed
by removal of the oxygen protecting group.

The compound of formula 11 can be obtained as shown below in Scheme

7
Scheme 7
0]
0 0
N)—(Rs)m NH,OH I lgD:(c:‘tle;cting
Hac—S/gN Ethanol, 80°4C> /Nk) N/' (ol
A HO—N= NH PO—N’kNH
12 R R
13 11

15  where R3 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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SLNH A 9 where R3 and m are defined above for the Piperidine Conpounds and
Ris Art or Ara is wused in place of the conmpound of fornmula 1. 10 The

conpound of J0ebsy79 can be obtained by a nethod anal og
descri béed” |nzgcherre 2 to provide the conmpound of formula é@(égoe%zogﬁat an

I sot hi ocyanat e of forrrul a R Is used i.n place of t |soc anat e R-NCO
| sot hi ocyan€neentAt fglmrysswatmpa%\flée 6F°@H‘meé‘é’flp}9 3 €reacting

an am ne ofy, r [ mgl’g;, gﬁg bel ow
(See, e.g }t@@&;’gfbuﬁ(ﬁett d%ﬁ%g%?&?%%@gag&(%%d% E Proced. ,
Bnt = 23( 6)pr8h7e29r1§ 312)111? 1@9fo)v1de.]thi gﬁ?pmmdyrf Ifernﬁge_i}_h Angzl?@?%cn ﬂrﬁ&ﬂ:t?:lizg))ﬁﬁuﬂ 1991);
: uori ne, Chem an e :
5414-5416 (SRRYM M0 t@%)sélﬂzd e R § gKygen; Al ﬁ@f&ﬁ%’?lé%d of
formul a f 2 with
car bon ddlQ S Dﬁogﬂ&?ﬁgt ﬁgﬁg@égg@ o?te&tﬁ%c%?ﬁ%l %?ndﬁg olgér;d isil')il-rlrEiy‘:? Mlj
{ﬁaCt [ ﬁn Wi lt;h;ltdamde Geupspe bgunie Symdediydﬂaﬂbl(ad ??31)999)43[;5@2%&[11%% s7th@vm |1 26
e schenme be e.g -
WO 2005/ 009%1?P®B£FP§§’ZB¥5119 b&@é’l‘?‘gﬁ US1E8 STE\? mﬂ-ﬁ%mf@%QgT?P hyopeecryst @ftlo‘%mat er
R NS T P PeThLGER I E! Sl ol b PG
provi de the8Pi peridine Conmpounds where Xis 0 and R4 is -CH (3a-e) except
that an isothiocyanates of formula 5 RRNCS is used in place of the
I socyanate of formula R NCO 4.6.3 Neggﬁds for Maki ng Piperidi ne Conpounds

Wiere X is NNCN and Rs is -OH The Pi p&°heme8 conpound where X is N-CN and R4
is -OH can be obtained as shown below in Schene 5 10 Schene 5 Ari OH Ary OH

N/f (R3)m CH;l N )—'(Rs)m
SA\I}IH triethylamine B /I\L
& ethyl acetate H3C—S \I}l
R

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

15 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

20 recrystallization.

4.6.5 Methods for Making Piperidine Compounds
Where X is N-ORjo and Ry is -OH

The Piperidine Compound where X is N-OR o and Ry is -OH can be
obtained by a method analogous to that described in Scheme 1 to provide the Piperidine
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6 (RBAM(R36 N N + RNH2 NCG-hi ONC-Ni NH | R 6~1 10 where Art R3 and
m are defined above for the Piperidine Conpounds; and Ris Are or

conmpound is reacted with an am ne of forrrul 15 an
aprotic o?%’gfm o so?bvent such as—di et hyl ether, - n- propyl 12\{43&@4/62%&

or toluene at a tenperature rangi ng from about 25C to about the refl ux

t enper at ur €onfpotulids welodrey Xnis O fral Rais pOH (Gd-eofexedpomat 8 campouml afiformul244h t o
provi de the Pi peri dine Conpound where Xis NOCNand R4 is -OH In one
enbodi ment ShQWEPEIRW ot i ¢ organic solvent is di-n-propyl ether. In another
enbodi nent, a reaction m xture of di-n-propyl ether, a conpound of -147 WD
2005/ 009987 PCT/ US2004/ 023912 f or mul a ¥y and the amne of formula R-NH2 is
heated at a tenperature of about 70 to bout 80 C. In another enbodi nent,
the reaction m xture of di-n-propyl et conpound of forrmula 10 and the
amne of fornmula RRNH2 is heated at a (Bé)mre of about 75C for about 12
h. 5 The conpound of fornula 10 can be™gptai ned as shown bel ow in Schene 6
Scheme 6 Ar OH CN N~ -(R3m 7a-e + 0 NC--N O 10 where Arl is defined
above for the Piperidine Oorrpoun(EﬁoO%tN ound of fornula 7a-e is reacted
wi t h di phenyl cyanocar bodi m date (commerciblly available from Sigma-Aldrich,
St. Louis, MO (www. signa-aldrich.com) R

14

5  where R3, Ryp and m are defined above for the Piperidine Compounds, and R is Ar; or
Arj; is used in place of the compound of formula 1.
The compound of formula 14 can be prepared by reacting the compound
of formula 13, obtained as described above in Scheme 7, with X-(C;-C,)alkyl, where X
~is -1, -Br, -Cl, or -F in the presence of sodium hydride in DMF at about 25°C. In one

10 embodiment, X is -I or -Br.

4.6.6 Methods for Making Piperidine Compounds
Where R4 is a Group Other Than -OH

The Piperidine Compounds where R, is -halo, -OCF;, -(C;,Cg)alkyl,
-CH,0H, -CH,Cl, -CH;Br, -CHl, -CH,F, -CH(halo),, -CF3, -OR;0, -SR;3, -COOH,

15  -COORjy, -C(O)R 0, -C(O)H, -OC(O)R 9, -OC(O)NHR 19, -NHC(O)R;3, -SO2R 10,

-CON(R3)2 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).

20 The Piperidine Compounds where Ry is -Cl can be obtained by reacting a
Piperidine Compound where R4 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 Tett. Lett. 41(47):9037-42 (2000).

The Piperidine Compounds where R4 is -Br can be obtained by reacting a

25  Piperidine Compound where R, 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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In an aprotic solvent such as diethyl ether, di-n-propyl ether, THF, DCM or
toluene to provide the conpound of formula 10. In one enbodi nent, the

aprotic so\? ' 8{?Cl\/l and the reaction mxture of the gornula
7a-e and 1 631%5/1%02%/ cyanocaboni m date is allowed to reac%%ﬂf&gﬁ(g‘(??;% C. In
anot her enbodi nent, the aprotic solvent is toluene_and the reaction m xture

of the conpaBipgridine Gomnpouad where RawdOH witk pyridipe aed BPsdBin miceprdiagite thel | owed

to react at_about 1106 The, gonpound f.gr L

di pheny! cyaRoCEn8Y ?ﬁc'gg?deaijsg{'%i @%ﬁ"f'?"%l%gﬁg'ﬁegggaﬂor a period of
about 0.5 h to about %P@eﬁ&i@b@nﬁpﬁuﬁdbﬁvﬁ&ﬁ%@d&ﬁbé@bﬁﬁhﬁb%lQeadﬁinE%Ed
wi thout further 20 purification. The conpounds of fornula 7a-e can be

obt ai ned asPipexidine Gothpaund whese Ride cQHowithyHE imacetic antgydride)apcuding do g7

PCTI US2004/ 023912 .4. 6, 4, Nef hods r Ki Pipes i~di Conpounds Were X is

N Ot aac maPiPREtgs désalngd M7 ARER. Oy M3 BB BECTPOLED e 5l tan

be " prepar ed by a ot adPpakns Cempoand Mherd Rags Id1eftaibe SRR By fekigovi de
S i S

the Piperidine S Conpoun ere . cand R4 is -OH (3a-e) except that a
conmpound of a Piperiding Compousd skhereRd iswOHowiticPClsred e HiTiPh asparding 1g thenher e R3

d defined ab or, the Piperi di. is Ar2 Ara, and P
107 o an oxbrpknits BRgEed B aslesiph sty B2 RAI ApsPhe corpound of
formula 1 fol | owed bThéPijS@Mdihleonlﬂwnd@(wlﬁl&BR!Qﬁ@légﬁsrﬁr}éﬂkﬂwfvl@e obthiRed Bypound

of fornula 11 can be obtained as shown below in 7 Scheme 7 00COO
( Ra) m N9 OHrepetingeacRiperidineiCompoundeheredtsds fOH viksp-teluepenifonipacid imipdiene 80C N
N R HO-N Nl_kolflgw'e\:ld i\)'? n-butyl lithium and X~(C;-Cs)alkyl, where X is a halogen, according to the
procedure described in Charles J. Barnett, et al, J. Org. Chem., 54(20) 4795-4800 (1989)
followed by hydrogenating the product according to the procedure described in Thomas

E.D’Ambra et al, J. Org. Chem., 54(23) 5632-5 (1989) as described in the Scheme

15 below.
SN | N , =
~N 1: p-TsOH/PhMe, reflux N ZN
Pd/H,
OH o R 4 R4
2: n-BuLi/THF, RyX |
) : y
P P P

The Piperidine Compounds where R, is -CH,OH can be obtained by
reacting a Piperidine Compound where Ry is -COOH with LiAlH4 according to
20  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 R, is <COOH can be obtained by
reacting a Piperidine Compound where R4 is -CN with KOH according to procedures
25  known to those skilled in the art.
The Piperidine Compounds where R4 is -CN can be obtained by reacting a
Piperidine Compound where R, is -OH with KCN and SOCI, according to the procedure
described in Armyanskii Khimicheskii Zhurnal. 30(9) 723-7 (1977).
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12 R R 13 11 15 where R3 and m are defined above for the Piperidine
Compounds, Ris Ar2 or Ara, and P is a nitrogen protecting group A

conmpound 12 (about 0.3 mmol) is reacted with , pe (50
wei ght peﬁger%?({s?ﬂgbg\%t er, about 5.8 mmol) in about 1.5 niL o# ﬁ%ng:fpl

stlrrlng at a terrperature of , .about 80C for a Th mxture IS then
-149 ""WD 2005/ 009987 Ipelingtds Wéswésﬁ?%mﬁ r‘ﬁ@&l obtaipgdSt pressure

to provide ?ea%%??l[;b@n?{txct eéﬁw id Where R Eis -CRA R U]-450 ﬁg ﬁfmﬁlﬂﬁhg pround of

formula 13 USI ng an oxygen protecti group t vi de

t he conpoun(IBAL#)racterding. to prycedurggemova ot thodel skijlegirintipe artknown to those
skilled in the art can be. used to protﬁct t he. oxygen atomin the conpound 5

of formula 13. Suit ab/lBe5igrgdmesampaundsyherediyds - 953%®@§@834WT W

i one crboifeing s PRSuntTAR Aga ity R PRROR GRIHETCS: e liodhe, B, 2%

chr omat ogr aptymaucdigietiys irad pyriditd/HF.in DEGM aooqrdingdo cHe ;frocemteede”s&*lheﬂnn be

obt ai ned as shown bel ow in Scheme 8 Schene 8 9(9g R3)m S
triethyl am k&emiqal warlow&aﬁbéldgséé%m@ )QDB‘i tlmfé%ch@mé#d m ar e

defi ned abo&g"‘g&"-}c%}ﬁ 75@5?%()%4 unds and R is Are or Ara. A sol utl_on
muf

of a conpoun out nnDI) obt ai ned as descri bed above, in
DCM is reacted with i QHeiPiichdie Qcﬁbpnmdﬁ)wﬁemmh} CHz(alkmuﬂ)eibbtﬁneddiy
tetrahydrofuran with stirring at about_25C for_about cess

i odonet Knergagting zP Wéﬁé\?@@@i‘mfl yehers By @r@H@@Hngt@@eé @%éesspbgcg%h%(e with
sol ution of pbgd Rl th e (raPattke desiiodd ) aludr BRI s S150- k780N bosgoCt At €

is then adde e an ure I's a bout 2
h. The m xture is theﬂ“hequaﬂtrreactcﬁnbamdewhenedu;aeebﬁfms&urbe obtaingdrbyvi de t he
conpound of formula, 12 that can then be purified. gﬁane enbodl nent, the

conpound of T9a6+ing? Riperiding Compaund whers Reis c6HQH, ebfaiied 2s dessphgd ghove, with
SOBr; according to the procedure described in J. Organomet. Chem., 627 (2) 179-88

15  (2001) or with PPhs/Br; according to the procedure described in J. Amer. Chem. Soc.,
112 (9) 3607-14 (1990).

The Piperidine Compounds where Ry is ~CH,F can be obtained by
reacting a Piperidine Compound where R4 is -CH,OH, obtained as described above, with
1 eq. of DAST according to the procedure described in M. Schlosser et al., Tetrahedron

20  52(24):8257-62 (1996) and Organic Letters. 3(17) 2713-15 (2001).

The Piperidine Compounds where Ry is -CH,I can be obtained by reacting
a Piperidine Compound where Ry is -CH,OH, obtained as described above, with PPha/I,
according to the procedure described in Organic Process Research and Development
6(2) 190-1 (2002).

25 The Piperidine Compounds where R, is -CH(halo); can be obtained by
reacting a Piperidine Compound where R4 is -C(O)H, obtained as described above, with
(F3CS02);0 followed by Mg(halo), in CS; according to the procedure described in
Synthesis 12 1076-8 (1986).

The Piperidine Compounds where Ry is -CHF; can also be obtained by

30 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 -CF; can be obtained by reacting
a Piperidine Compound where Ry is -C(O)H, obtained as described above, with copper
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20 recrystallization. 4.6.5 Methods for Making Piperidine Conpounds Where X
is NNORLO and R4 is -OH The Piperidine Conpound where X is N-ORlo and R4 is

-OHcan b by a net hod anal ogous to that descri | lto
provi de tﬁ\gogltﬂ%%éo? Ine - 150 WD 2005/009987 PCT/ U82004/%§04%%9ﬁg§unds
where X is 0 and R4 is -OH (3a-e) except that a conpound of fornula 14,
shown bel ow(I) ©dide3ndsodjup wifluerageetate agaordingtie the precedmreslesarbed indbSdef i ned

above for t Piper i di ounds, and Ris Are or Ara is used in place of
t he corrpoungae%ﬁlt %r%ﬂi@f%%@%ﬁpound of formula 14 can be prepared by

reacting the Comoundmeaﬁfeﬁamél@niﬁoun@bwﬁéremi@sonﬁ&@ﬁb_baﬁtaaﬁa\b@rémﬁgherre
7, with X-(C-C4)al kyl, ere X _is -1, -Br, -Cl, or -F in the presence of
sodi um hydr aB@endmgl(ﬁmouadomerezBas -OH, ohtained@s degssibedabave, With&Rie-K where By .
4.6.6 Mt ho for, Maki Pi peri di ounds ere R4 i “Goup O her
Than - O T o Belobeh O Bepieairs et NacH BRRHIRG o fgpisteliedsdivgi il o) k1

- CH20H, - CHEfdopearFbiBhal icinal&Kemistri 24 Bp3P)-8 (198053, - ORlo, -SR13, - COOH,
15 - 000RI o, -CfO)RI o, -C{OH -OC(ORO, - O NHR10, -NHC(ORI 3, -SC2R10,
-CON(R13) 2 or -NO2 beTbePiperidineiGompounds where Rads iR i00tmpbriehisinghby cearling s

biper i di e COMBHRG ComaRBorP e Reis "R pbied «f AR d s Fin Ry S8y o°
described i gecMdimeR ﬁagﬁfce@tgeabsoﬁbé@watsega@m R3(£409,83bt6-Or £1%9%) - 20 The

Pi peri di ne Conpounds ere Is - can be obtained by reacting a

Pi peri dithe Lomeafdadicing Gherisgry 3410749 (8832 or PCL5 accor di ng to the
G180001 according (o ThHERSAORESaPRLEPhede CRPRIS e DR 0057- 42
(2000).  TheedirTyih PiperfpOuRgBuGharcRY 1§ TOBH 69k a9 BbaiiBRIer cact i ng
a 25 Piperidine nmpound where R4 is -OH with pyridine and SOBr2 according
to the with Rjo-OH. Methods to esterify carboxylic acids are known to those skilled in the art.

The Piperidine Compounds where Ry is -OC(O)R o can be obtained by

15  reacting a Piperidine Compound where Ry is -OH, obtained as described above, with
R10C(O)Cl according to the procedure described in European Journal of Medicinal
Chemistry 24(4) 391-6 (1989). The acid chlorides, R1oC(O)Cl, can be prepared from the
corresponding carboxylic acid, R;gCOOH, using procedures known to those skilled in
the art.

20 The Piperidine Compounds where R4 is -NHC(O)R 3 can be obtained by
reacting a Piperidine Compound where Ry is -OH with R;¢CN in the presence of H;SOy
followed by K;CO; in DCM as described in Bioorganic and Medicinal Chemistry Letters
10(17):2001-2014 (2000).

The Piperidine Compounds where Ry is -OC(O)NH; can be obtained by

25  reacting a Piperidine Compound where R4 is -OH with Cl;CCONCO in DCM at 0°C
with stirring for about 2 h and then adding to the resulting mixture KoCO3 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).

30 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;(NCO

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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procedure described in J. Oganonetallic Chem stry 627(2):179-88 (2001) or
by reacting -151 WO 2005/009987 PCT/ US2004/ 023912 a Pi peri di ne Conpound

where 124 s nbdbovégzh pyridine and PPh3Br2 according to t RGBS e
descri bed ?Vn J. Krrer. Chem Soc. 112 (9):3607-14 (1990). IJ12ﬁ‘é[]%|bper| |§ne

Compounds where 124 is_-1 . can. be obtained by reacting a__Piperidine Conpound
whero RA is -OH with [heiPiperding Gompmuds Mgt Ras 3Pt NQmi, SQledur o

q bed | S _ . L
Compounds whaP 9% 14 CERR 7Rl bEfiephrod By et udddR eIl Jeb ol B
Conmpound where R4 is ACtdmpdundREisrmautallFid3¢actihg withcocahpaundof férenulplésedur e

descri bed in Angewandte eme, 92(11), 933-4 (.1980). .The Piperidi ne
Conpounds wiktE Presence of adasepyearding tathn PrRecdie desrsles jn ?qu&féef%cygle

Pi peri di ge d 3 he&e) < j 5 P | (o 9%, ol uene
Fol | oued by CeBara SR Ton Lo80) SF DrpE R Tl fi s afelohal
accordi ng t @8¢4het78p8(9A86) e pdewde & bempound@ffoinmda 17a-Baasdestribedtbeldw in). O g.
Chem , 54(23) 4795- 4800 (1989) followed by hydrogenating the product
accordi ng t 6B Brocedure described in Thomas E D Anbra et al, J. Og.
Chem, 54(23) 5632-5 (1989) as described in the Schene 15 below. N 1:

p- TsOH Phive, reflux NN OH R4 Pd/H2 R4 2:SéheBidd/ THF, RAX NN Ni P PP
The Pi peridi ne Conpounds where R4 is -CH2OH can be obtained by reacting a
Pi peri di ne Conpound where 124 is -COOH with Li AlHA accor dimg, {20

procedur es wn to _ghose skilled in the art. The Pi peridine

nds where

R4 is - CH2OH an pPe obtai ndBoJay reacting a Piperidi ne Conpoun R4 is
-C(OHwth BH4) according t <@§30edures known to those skil t he
art. The Piperidi'ne Conpounds erg¢ R4 is(0O0H can be obtai féd _[_a%él ng
a Piperidi ne Conpound ere NCN with KOH according.to proc urgs' 28

known to those skilled in thé ar The Pi peri di ne Conpounds where is -CN
can be obtained by reacting a Pi i di ne Conmpound where R4 is -CHpvth | CCN
and SOC12 accorddng to the procedure described inArnyanskii Khim cheskii
Zhurnal . 30(9) 723-7 (1977). - 11562a WO 2005/ 009987 PCT/ US2004/ {)2393127a

(Rz)p\%\

15 + _N base Ry
Ri g T(Ra)m
Y

N
16b P
17b
(Ra)p- N\,
Ay
(Raly N base
S o Ry
15 + | 7\1 - R
S
Ry ',“
P
Y
16¢ 17¢
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The Pi peridi ne Conpounds where R4 is -C(OH can be obtained by reacting a

Pi peri di ne Conmpound where R4 is -CNwith di-iso-butylalum num hydride

(DI BAL- H) rdi to procedures known to those skilledyj The

Pi peri di nﬁ@g@ﬁ@hﬁgg where R4 is -OCF3 can be obtained b)l;bgmtrsg(g’é/ta#s%bz a

Pi peri di ne Conpound where R4 is -OHwith with CS2; nethyl idogide; and

br onosucci ni m de and pyridine/HF in DCM according to tﬂ:é)p{gf@q#re descri bed
in Chem cal Comuni @i ons (Canbridge) 1309-10 (1997) or I in of the
Chemi cal Sog ety of 73(2) 471-484 (2000). The Piperi

where R4 is —CHCL can tai ned bybak reacting a Piperidgne
where R4 is -CH20H, obt as—descii-bed—abeve i th PCl s ackor
procedure described R YAmer. Chem Soc., 120 (4) 673-9 (199 N
Pi peri di ne Conpounds wherg R4 is -CH2Br can be obtained by reacting a

Pi peri di ne Conpound where is -CH2OH, obtained as described abdve, with
SOBr2 according to the procedure described in J. Organonet. Chem, 627 (2)
179-88 15 (2001) or witH6@Ph3Br2 according to the procedure described in J.
Amer. Chem Soc., 112 (9) 3607-14 (1990). The Pi peridi ne Conmpounds where R4
is -CH2F can be obtained by reacting a Piperidine Conpound whed@dR4 is
-CH2OH, obtained as described above, with 1 eq. of DAST according to the
procedure described in M Schlosser et al., Tetrahedron 20 52(24):8257-62
(1996) and Organic Letters. 3(17) 2713-15 (2001). The Piperi diBe, Conpounds
where R4 is -CH2l can be obtained by reacting a Piperidine nppund wher e
R4 is -CH obt ai ned aN*@gscri bed above, with PPh3I12 accopdryg Xo the
procedure d ritbed in c Procesbaseesearch and Devel opr@nt ) 190-1
(2002). 25 The Pi perimly npounds—where R4 i s -G hal 0) 2 can 'Syn?d
by reacting a Piperidine npound where R4 is -C(OH, obtained escri bed
above, with (F3CSQ2)20 fol¥owed by My(halo)2 in CS2 according tothe
procedure described in Synthesis 12 1076-8 (1986). The Pi peri di nB Conpounds
where R4 is -CHF2 can al déebe obtained by 30 reacting a Piperidine Conpound
where R4 is -C(OH, obtained as described above, with 2 eq. of 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). Ifee

Pi peri di ne Conpounds where R4 is -CF3 can be obtained by reacting a

Pi peri di ne GdremoRnRRenme nRénd p ard3deDined abnedionthe RiperithseCotnpduradspVes wi t h

copper -153 38\5{ 1%9_?\?62?98 ,8_70 10! %8&%{ 8388%]%&3)2; and P is a nitrogen protecting

5 group.

The nitrogen protecting group is then removed from the compound of
formula 17a-e to provide a compound of formula 18a-e. Any nitrogen protecting group
known to those skilled in the art can be used to protect the nitrogen in the compound of
formula 15.

10 To provide the Piperidine Compounds of formula (I) where X is O and R4
is -SOzR 9, -NO3, -CN, -COR 9, -COOR}g, or CON(R3)2, the compound of formula 18a-
e is then reacted with an isocyanate of formula R-NCO according to a procedure

analogous to that described above in Scheme 4 and described below in Scheme 10.
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(I') iodide and sodiumtrifluoroacetate according to the procedure described
in U S Patent No. 4,866,197 to Bauman. The Pi peridi ne Conpounds where R4
is -ORIO cg (ﬁ 8a| ned by reacting a Piperidine Conpound where R4 is -CH,
obt ai ned as escriped above, with RIO-X where 5 X is a HR4TAHEA04033%1Re
presence of NaOH according to the procedure described in European Journal of
Medi ci nal Chem stry 24(4) 391-6 (1989). The Pi peridi ne Conpounds where R4 is
-SR13 can be obtained by reacting a PS¢semeine Conpound where R4 is -OH,
obt ai ned as descri bed above, with R13-SH according to the procedure

descri bed iR} ent No. 4,409,229 to Ong et al. or 10 Journal of

Medi ci nal Chem g{ryy24(1) 74-9 (1981). The Piperidine ou where R4 is
- COOR10 can be o elf by esterifying a Piperidine Cgﬂg)p Tmﬂere R4 is

- COCH, obt ai neg:% S ri bed above with R10-OH. Methods tRed eryfy

car boxylic acids! ar i ne

o tHose RNGDed inthe amt. The
Conpounds where R4 o@%ﬁt’mo can be obtained by 15 rea#ii
Conpound where R4 isN | OH, obtai ned as described above, with R]O (Bb)m
according to the prodedure described in European Journal of Medrgrnal

Chemi stry 24(4) 391-6 (1989). The acid chlorides, RIOC(OOC, canlbe prepared
fromthe corresporiﬁhng carboxylic acid, R10COOH, using proce(er IEnown to
those skilled in € art. 20 The Piperidine Conpounds where R4 is
-NHC( O R13 can be obtained by reacting a Piperidine Conpound wherl® R4 is
-OHwith RIOCN in the presence of H2SO4 followed by K2C33 in DCM as

descri bed in Bioorganic and Medicinal Chem stry Letters 10(17):2001-2014
(2000). The Piperidine Conpounds where R4 is -OC(O) NH2 can be obtai ned by
25 reacting a Piperidine Conpound where R4 is -CH with é C?QJQO in DCM at
0C with stiRapw about 2 h and then adding to the reg8u \tl m xture
K2CG3 in net hangy,- ter and allowing the resulting m stur iy for
about 4 h at 0C t 2 h at about 25C according to the pr dure
described in Chrijlst r P. Hol rles etRdcOJ. Qg Chem, 5RG1y 98y108
(1989). 30 The Pi'pefi di nmpounds where R4 is -OC(O)NHRlO ca bg‘dBta)ad ned
by reacting a PipeN ound where R4 is -CH wth an isocyidnhate of
formula RILONCO in rﬁmm ng THE for about 24 h at about 25C ac; rding to
the procedure descrilddd in Andre Hallot et al, J. Med. Chem, 07 (N 369- 75
(1986). -154 WD 2005/009987 PCTI US2004/ 023912 The Pi peridi ne Corrp'gunds
Were R4 is -S02R10, 18HC2, -CN, -CORlo,

)

(R2)p\N§\N

~

\ Y

R

1 )—~(an)rn + R-NCO
N
H

18¢
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-COORi 0, and CON(R13)2 can be prepared by the illustrative nmethods descri bed
bel ow. A conpound of fornula 15 is reacting with a conpound of fornula
1l6a-e in_the presence of a base according to the proce Lhed in
Jour nal oW%Pﬁ?OBWCI e 5 Chemistry, 23(1):73-75 (1986) %@%ﬁiﬁ?h%ﬁem stry
and Procedures International 28(4): 478-80 (1996) to provide a conmpound of
formula 17a-e, as described belowin Schene 9. Schenre 9 G C (R2)NnN 1 ~
(R2)n Y NI ase-Rl (RB)m PR iNN Y P 15 16a 13n2)<1 \pNN\ Il Y 15

+ N base Rt'RMIKI ;NRs)m N 16b P 17b (R2)p NAN | base 15 + |
101J (R3)m i R yl6c 17¢c -155 WD 2005/ 009987 PCT/ US 02912 (R2)n

-e\N 15 + (RZ) P | RN J-(R3)m
+
TR RNCO ——~ 7 (Ra)m
) \
]
R
18d
K, + RNCO o Ry N .
T (Ral T (Relm
N i
]
R
18e

where Ri, Rz, R3, n, m, and p are defined above for the Piperidine Compounds; Y is
-SO2R 19, -NO3, -COR 19, or -CON(R3),; and R is Ar; or Arj,
S 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 R4 is -SO;R 0,
-NO,, -CN, -COR g, -COOR g, or CON(R;3),, the compound of formula 18a-e is reacted
with an isothiocyanate of formula R-NCS according to a procedure analogous to that
10  described above in Section 4.6.2.
To provide the Piperidine Compounds where X is N-CN and R, is
-SO2R 0, -NO3, -CN, -COR g, -COOR g, or CON(R3)2, 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.
15 To provide the Piperidine Compounds where X is N-OH and Ry is
-SO2R 19, -NO3, -CN, -COR g, -COOR g, or CON(R13),, the Piperidine Compound where
Xis S and Ry is -SO2R 9, -NO,, -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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YP 16d 17d NNY 15+ NS | ,~Vbase RLR J (Rs)m IN 16e 17e where
R, R2, R3, n, m and p are defined above for the Piperidine Conpounds; Y is
-SRI O, § 0s/odody7 - CORLO, - COORI O, or CON(R13) 2; and PPéﬁUé’zoﬁ'J/ﬂzgﬁgen
protecting group. The nitrogen protecting group is then renove romthe
conpound of fornula 17a-e to provide a conmpound of formula 18a-e. Any
nitrogen protecting group known to thoseyskilled in the art can be used to
protect the nitrogen in the conpound Arf orrmula 15. 10 To provide the

Pi peri di ne Conmpounds of formula (1) wh is 0 and R4 is -S02Rlo, -NO2,

-CN, -CORlo, -COORIO or CON(R13)2, the c By of formula 1Sa- e is then

reacted wth an isocyanate of fornula according to a procedure

anal ogous to that described above in Schene 4 and descri bed bel ow i n Schene
10. -156 WD 2005/ 009987 PCT/ US20 Schenme 10 (R2)n,5% N Y (R2)n N
RLNJ (RBAm+ RRNCORL YJ (R3)m N 18a NI—'[E}l R (R)p.! N(R)p N/NY +

RNCOR R (R3)m
19

where Ary, R3, m, and Y are defined above for the Piperidine Compounds, and R is Ar,
or Ars.

5 The compound of formula 19 is then reacted with hydroxylamine in
ethanol according to a procedure analogous to that described above in Scheme 8 to
provide the Piperidine Compounds where X is N-OH and Ry is -SO2R g, -NOg, -CN,
-COR 0, -COOR g, or CON(R3)s.

To provide the Piperidine Compounds where X is N-OR o and Ry is

10  -SO2Rj0, -NO,, -CN, -CORjg, -COOR g, or CON(R3),, the Piperidine Compound where
X is NOH and R4 is -SO2R 19, -NO,, -CN, -COR g, -COOR 14, and CON(R3), is reacted
with X-(C;-Cy)alkyl, where X is -1, -Br, -Cl, or -F in the presence of triethylamine
according to a procedure analogous to that described above in Section 4.6.6.

The compound of formula 15 is commercially available or can be

15  prepared by methods known to those skilled in the art.

The compounds of formula 16a-e where Y is -SO;R o can be obtained by
reacting a compound of formula 16a-e, where Y is a halogen, with R (SO,H according to
the procedure described in J. Org. Chem. 67(13): 4387-91 (2002) or international
publication no. WO 02/48098.

20 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

25 cyanide, (b) water, and (c) R;gOH and SO,Cl according to the procedure described in
Farmaco 45(9): 945-53 (1990).

The compounds of formula 16a-e where Y is -COR 19 can be obtained by
reacting a compound of formula 16a-e, where Y is a halogen, with R;0C(O)H and
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J_ J(RB)MNN O-C\NH |
N (R3)m+ R-NCON H INH The -
N (RzA n. B

NS'N vy 1W/(B§P"¥/9°9ﬁz¥7|\|co RL

R2, R3, n, in,

- SO2RI o,

formul a 18a-e
procedure afl

18b R (R2) ,N~ ~ (R)p.NMtINp YYR 7 J (R3)m
157 WD 2005/ 009987 PCT/ US2004/ 023912 (R2) n.

J(R3)m+ RNCOR (R36 NN H O- %?8‘;7@%%%%:\]

Dt(RB)mJ (R m NN HOI~I
Yis

and p are defined above for the Piperidine Conpounds;

- Nﬂmeth}dxﬂfyi oyamde adCONi ®)the proceduRe described brintumtioaalﬁplﬂahmﬁmnd of

V’g éi}zsa]t(_:%gd wi th a conpound of formula R-NCO according to a
é that described in Schene 4. To provide the Piperidine

Compounds where X i s fha@fn
CON(R13) 2, the conmpound of

8 of foPraitlad6a-¢ Mide Y N ) an Hedlifidd or

ornmula 18a-e is reacted wth an isothiocyanate

of fornul a B naSingrcempaugd b fermmlotasde véhezn X in g balogem wiktafa) potassium

5 cyanide, (b) water, and (c) NH(R;3), and SO,Cl according to the procedure described in
Farmaco 45(9): 945-53 (1990
The compounds of formula 16a-e where Y is -NO; can be obtained by by
reacting a compound of formula 2a-e where X is -CH3 with NaNH; in liquid NH;
followed by CH3CH,CH3-ONO; at a temperature of less than -33°C to provide a
10  nitronate that is then reacted under acidic condition to provide the compound of formula
16a-e where Y is -NO, according to the procedure described by Henry Feuer et al., J.
Am. Chem. Soc. 91(7) 1856-7 (1969) and as described in the Scheme below:
(Bao)n (R2)p (Hz)p _N (Ro),
|\/\‘ Nl‘,\ AN l\ ﬁ n\/\T /N\S
P N N N | N \
Ry Ry 7 Ry 7" q 7 =
CHy CHg CHj CHs CHa
2a 2b 2¢ 2d 2e
1. NaNH, / liquid NH;
2. CH3CH2CH2-ONO2, <-33°C
3.H*
Y
(R2)n (Ro)p (F!a)p (Ro)
\!\/\' N"\/ﬁ \’ p T /N\S
N N \
Ry Z Ry F F N Ri AN
NO, NO; NO; NO, NO,
15

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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10 descri bed above in Section 4.6.2. To provide the Piperidine Conpounds
where Xis NFNCNand R4 is -SQRRi o, -NO&2, -CN, -CORLO -COORIQ, or

CON(RI 3) 2 und of forrmula 18a-e is reacted wt

di phenyl c%¢%2®3@§4§3 m date and then an amine of fornula Ecmgzooélg%sg}zdi ng to
a procedure anal ogous to that described above in Section 4.6.3. 15 To

provi de the Piperi di nQeeaw;Pdmwkn emeound8§anth<mcprmorpgsym@9tmfentersw

N R] d
Re 1 soorpd Bk enf r B e b WRELG SRR ERERIHS ABRERRE P | "

met hyl i odi %n@@ﬁ@d@hﬂ@hqhaf@ﬁnﬁedwpﬁcaﬂaim@ua dissterduaherd escordieydly,alove i n
Schene 8 to, provide a corrpound of fornmula 19 -158 WD 2005/ 009987

PCT/ US2004/ @2@9@.@ engpompasses Ripsridige Gampoundspnd their s a6 desqribegberei inghey v ar e
defined abo 5 d I

corrpoundgof \f@m{r %t}mé@?gﬁéaﬁ’f‘s h%%@rﬂlea%ﬁ&g{é& ﬁdﬁ% aﬁfﬁgﬂpﬁﬁg% rﬁger%P
accor di ng t enigtupy. Bomenl cfgheBi ﬁdlhh@‘onﬂbaﬁdsldaﬁmeaibmdlbylﬁmm 8 to
provi de the Piperidi ne Conpounds V\/Igere Xis NOH and R4 is -S02R10, -NO2,
-CN, - CORI tgchnigngsauch ag hl@éﬂbww;%raptw qsrfewai@ntqﬁélasreﬁ%qmwcrsél c@ﬁm&nds
where X is %‘%t%p? dﬁ a’JSQ -SRI O, -N02, -CN, -CORlo, -COORIOQ, or
CON(R13) 2, per i rrpound where X is NOH and R4 is -SO2R10, - NO2,
- CN, COR10 COORI O, haaddiGsR\oRa 3y Aoreshydecgsngcarbov dihotier(dtbmE4) ﬁiPip)thdeher e
Xis -1, - or -F in the presence of triethylanine according to a

procedu 10 a@&’ﬂ&’@&% cangbe Wﬁkac%lﬂ:m isetopa Bbthe hydroged.tGaghpnorother atgres. ound

cnown 1o niaeb@pWHES o antoleed fy fedrekilialeioh, s VAR G RRACT |

- SO2RI O candignesticabsleth dnytabole@@phﬂmaaoldﬂeﬁMMemndfmromduag dsbgyse, where Y is
a hal ogen, wth RI OS02H according to the procedure described in J. Og.

Chem 67(13): 4387-91 Szoogi or inter nzt I onal ubI Lcatio .. VD 02/ 48098.
20 The corrpounds4'3f f LIATTVE PUNDS

k E ¥ ALV
reacting a conpound of fornula 16a-e, where Y is a_hal ogen with pot assi um
cyani de In accordance with the invention, the Piperidine Compounds are

ﬂ

15  administered to an animal in need of treatment or prevention of a Condition.

In one embodiment, an effective amount of a Piperidine Compound can
be used to treat or prevent any condition treatable or preventable by inhibiting VR1.
Examples of conditions that are treatable or preventable by inhibiting VR1 include, but
are not limited to, pain, Ul, an ulcer, IBD, and IBS.

20 In another embodiment, an effective amount of a Piperidine Compound
can be used to treat or prevent any condition treatable or preventable by inhibiting
mGIluR5. Examples of conditions that are treatable or preventable by inhibiting mGIuRS
include, but are not limited to, pain, an addictive disorder, Parkinson’s disease,
parkinsonism, anxiety, a pruritic condition, and psychosis.

25 In another embodiment, an effective amount of a Piperidine Compound
can be used to treat or prevent any condition treatable or preventable by inhibiting
mGIuR1. Examples of conditions that are treatable or preventable by inhibiting mGluR1
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

30 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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according to the procedure described in Farmaco 45(9): 945-53 (1990). The
conpounds of formula 16a-e where Y is -COORI O can be obtained by reacti ng a
conmpound f 1l6a-e, where Y is a halogen, with (a

cyani de, &?z&g%%&%nd (c) RIOOH and S@2C] according to)Pt 2‘5535"8“6"2596?
described in Farmaco 45(9): 945-53 (1990). The conpounds of fornula 1l6a-e
where Y is -CORlo canThqukmdm&élb undsaeﬁmtb enyed taciead oupreverit acoteron| a 16a- e,

where Y is hal o W|t Q 2005 0 987

PCTI US2004/ BBl A, m%?& %Prg Ping theHiperisling Compeynds
descri bed i | Sokpdi &ﬁ;mpunds of
formul a 16&&3]11?1%2[?12%% IIEB;Qi_mlféd% &ﬁéér E)hg’ogg%?%gd bgl ﬂi{g@% a conpound
of fornul a pémreaticphing eolic pm,@ommwepmmhea(cmhwmmsmmln Ifam;yiahntie (b)
water, a R13) 2 and,SOQRC1 acqgor.dj to.t rocedur.e descri bed |n
Fannaco 5]15(%3‘}‘ 99‘3 aipass9eiafisd i acRﬁ’Pﬁa L‘ﬂ 5¢» d?‘rtl’é‘i'ﬁgﬁ@.ﬁlvé %\Ht‘élree Yis -

can be obt a‘pé}ﬁﬂloﬁb{usby reacting a conpound of formula 2a-e where X is -CH3

wi t h NaNH2 iquid NH3 followed by CH3CH2CH3- ONO2 at a tenperature of
| ess than -33C to proThelRiperidiherGdmpuuadecantedo besused for treating erlpremetgingaci di c

condition to provide the ¢ ound of formyl 16a-e where Y is, -

accordi ng tBalgﬁﬁgoﬁlraE?@m E‘%ggg‘é"rqoﬁéa“ﬂ'g‘mﬁ fpey disgasg|in an gnimah,Such, oy
Soc. 91(7) 4885k (R2)p
(R)p N (Rzg’%ﬁgmfﬁ%t‘;@r‘ﬁ%g‘? 1 o A Q@N{&EB@&&Q@E&%&%@Q@@% 2a
2b 2c 2D Zemmmmwzedﬂohwad]MymnﬂﬁﬂhﬁﬁﬁoMr e;smﬁ;ﬂé; th&Pipktidiie (R2) n |

A NE MR\ (R-p | NR/ N R I NO2 NOZ2, _NO2 NOZ2 NO2
(Rp Compgun s can be usec{ to treat or prevent pain assomatelﬁ Wﬁtl inflammatory diseases

including, but not limited to: organ transplant rejection; reoxygenation injury resulting
from organ transplantation (see Grupp et al., J. Mol. Cell Cardiol. 31:297-303 (1999))
including, but not limited to, transplantation of the heart, lung, liver, or kidney; chronic
15 inflammatory diseases of the joints, including arthritis, rheumatoid arthritis, osteoarthritis
and bone diseases associated with increased bone resorption; inflammatory bowel
diseases, such as ileitis, ulcerative colitis, Barrett's syndrome, and Crohn’s disease;
inflammatory lung diseases, such as asthma, adult respiratory distress syndrome, and
chronic obstructive airway disease; inflammatory diseases of the eye, including corneal
20  dystrophy, trachoma, onchocerciasis, uveitis, sympathetic ophthalmitis and
endophthalmitis; chronic inflammatory diseases of the gum, including gingivitis and
periodontitis; tuberculosis; leprosy; inflammatory diseases of the kidney, including
uremic complications, glomerulonephritis and nephrosis; inflammatory diseases of the
skin, including sclerodermatitis, psoriasis and eczema; inflammatory diseases of the
25  central nervous system, including chronic demyelinating diseases of the nervous system,
multiple sclerosis, AIDS-related neurodegeneration and Alzheimer s disease, infectious
meningitis, encephalomyelitis, Parkinson’s disease, Huntington’s disease, amyotrophic
lateral sclerosis and viral or autoimmune encephalitis; autoimmune diseases, including
Type I and Type II diabetes mellitus; diabetic complications, including, but not limited
30 to, diabetic cataract, glaucoma, retinopathy, nephropathy (such as microaluminuria and
progressive diabetic nephropathy), polyneuropathy, mononeuropathies, autonomic
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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15 where R1, R2, n and p are defined above for the Piperidine Conpounds. The
conpounds of formula 16a-e where Y is -halo are commercially available or
can be pr r t hods known to those skilled in the art. - 160 WD
2005/ ooggg‘gaﬂ@%ﬂ@éﬁg&/ 023912 Certain Piperidine OOrrpouﬁg’Et"?éPP“ﬁ’&%?ézone or
nore asymmetric centers and therefore exist in different enantioneric and

di ast er eonespat, 4 candilal iféitioaror decrebiogis hipoidivd dizbetiberum); inreuricocompléx an

Opt | Cal | soner Qn a | ast er eoner Ccordl | nve | ONn e asses
P e Pl ne Etein dad Snieri dnps rabendogs oL i sl iamaldry fisc s one Bot o
thel r OBt ol QGRE Gyl ?src:héﬂiﬁrh%anﬂﬁgas@héri)&‘&ﬁéle&&%ﬂé?ﬁﬁ ajgncl uding a

racem c mxture iI'soners of th di ne rrpounds can be
obt ai ned by aﬂhamaclerosfscksrweﬂuesvarmb other diseasas ﬂlahcmmimtveglga;ﬂvﬁnnnﬂ&mmmYOh of

di asterepneric salts. from an i cal actlv (] or bas ddi ti on,
SR (A= ek s A L e Feiices b a0y ABINALGOTEBRIBEG. can
be repl aced % ﬂsﬂ{e@ﬁgerﬂimé éSméM&Hd@Q&ﬁ'als&% Qe F uﬁﬁﬁlﬁﬁ ‘%Ee%?s fUCh
conpounds, are enconpassed by t present invention, are as

research anprevelmtmy]nm assotiatet svithninflemadatiry dise ahamaml&bnexamplatbedl es and in
bi ndi ng ass

THERAPE C USES OF T | PERI DI NE COVPOUNDS
accor dance gﬁlsﬁlimf:ﬁ@qnﬁmétﬂﬂq ‘IE\){#L‘ ?é’ P?‘%Plfjl&ﬁ%ﬁ@' %BWHH@ og,ggamgggagaﬁ] ni st ered
to an ani maky dcﬁel?’h?ﬁ&r Hieid Greab) Qi?ﬁécftig sh&SkEYE Ee@bﬁ@ﬂﬁbf éli%ﬂg)tﬂéi'a

enbodi nent, "an e anoun Pi peri can

treat oidQpr easpmseaxln prosinfid mmadorytoytodines, eg. pshopk asseniatddl weitlbpror-infiadniratary VRI
Exanpl es of co |t|on FlhziT are trea&able or rev ntabl e by inhibiting VR

i ncl ude, bufYORPES- nYKchishogk ¢ag hedndyes #.2Upy 2 shemotherapentisseen rtiins. 20 1 n
anot her e”bgcﬂhﬁﬁ%}edﬁ%tﬁéahﬁéﬁtf&edaﬂﬂ&mt of a Piperidine Conmpound can be
used to treat or prevent any condition treatable or preventable by
inhibiting nG& uR5. EThepipesidife Comptundocesh hehm’edmmettroeptwblhtdjbrEmHMnt abl e
by inhibitin u i ncl ude,. but .not ted t . ai.n, an addictive

di sor der, fge%;ﬁs oppr¥giable u&as%?%am@m grpoweds, ingluds. Bt B &% ondi t i on,
and psyg¢&os H]P%F"EH gé‘r‘gﬁ) ﬁ’ﬁhﬂ' oI peri di ne
Corrpoungial cg%n i, use t'%dﬁkgt oréls:?)rliTlt;E\i}?altnutléi‘lgEr:m;e/tI Vfce::o %ﬁl%on trg&atngﬁﬂogeﬁb

prevent abl eutapnmrrelncéaiahdnxgal imtdntiRenceExanpl es of conditions that are treatable

or preventable by inhj nGl R1 i clude, byt are not limted to, pain,
U, an addictive di so;rg%}' aé’&fs"é &It%‘ﬁ?quﬁgfﬁ’f%trﬁ“ iety,

epi | epsy, SE& n@r“} églgl?éﬁ Weﬁtabl% &P&Hﬁeﬁt‘gﬁlg%@&% tl;lé P@en@ﬁ% jotndFinciAdé, Hap! tive

di sorder, Icit, restricte ral t1on, Huritington' s chorea,
are not limited to, a duodenal ulcer, a gastric ulcer, a marginal ulcer, an esophageal ulcer,

20  or a stress ulcer.

The Piperidine Compounds can be used to treat or prevent IBD, including
Crohn’s disease and ulcerative colitis.

The Piperidine Compounds can be used to treat or prevent IBS. Examples
of IBS treatable or preventable using the Piperidine Compounds include, but are not

25  limited to, spastic-colon-type IBS and constipation-predominant IBS.

The Piperidine Compounds can be used to treat or prevent an addictive
disorder, including but not limited to, 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

30 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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ALS, denentia, retinopathy, a nuscle spasm a mgraine, vomting,

dyski nesia, and depression. - 161 WD 2005/009987 PCT/ US2004/023912 The
Pi peridin can be used to treat or prevent acu pai n.
Exanpl es g‘?’%ﬁ%ﬁ‘“@iat abl e or preventable using the Pi pe?l% ﬁ%sé&%%)llf

I nclude, but are not limted to, cancer pain, |abor pain, nyocardl al

infarction pain, pandmpalsecopzelidisosdars me&lpnbutmmotdp@ﬁeéttpvbtmttﬁnt headache

pai n, rruscl i ont al
O sense. | ndiaisivy Shael KifSuhila eyBRiaR  AnadaRa Gl mhchoBEation
can al so be M&Qﬁpﬁl@é Coheél Disgrdef ndtfotlvewiseRpecified (N@SOCi at ed with
inflammation or with an mflamratory di sease in an ani nal ch pain can

arise where there is aHcohalirglateddisondess lnph@ebbmyarqn@é@@tqﬂﬁpcmlcemi Ipducgd| ocal
10 fl t / fl th
b per | i Ho. TASnETRNAG At afheifng YR Aollt, wIB Widacditn, REBRRL & |10,

i nf 1 ammat or Wﬁh&ﬁ@&pmcdhﬂtlnﬂﬂilaalon@éluﬁm Aleotid] d¥ittideaw ol fHuni, 25Is¢Hornt
rej ection; reox%genat ion_injury resulting fromorgan transplantation (see

Gupp et al Persistiog Demeatia, Aicohd Indured Bersisting dgnnestic Risasdarndlcobelt not

e b0 PR adh P %&%ﬁ%ﬁls0¥%&lg#¢%ﬁ5{mﬁ5mkﬁ2%ﬁé pegear © o

arthritis, oAb&dBisofder tAl%ohcﬂf]ﬁlddt@&Mi&ﬁb@s@%@sﬁk@hatm&ldwﬂéchr eased bone
resorption; inflammatory bowel diseases, such as ileitis, ulcerative

colitis IOBa rD)éfQHCBOE,yHél?]%ﬂHDd@ﬁ@I Steephiscsder; andhAlcohol; RelatsdRisasdsr noting

di seases, asth respiratory distress syndrone, and chronic
obstructive gl?he 3 SB?C %@?Sﬂﬁf | ammat ory di seases of the eye, including

corneal 20 dystrOphy NitaihorateOdiSoraes ifdlade, but 44¥ Aot lirfitedtoNNadofiae i ¢
ophthalmtis and endophthalmtis; chronic i nfl ammatory di seases of the gum

i ncl udi ng gilPapendance, Mﬁ@tm%Wﬂﬂldm,lmdylcth&%ﬂP@Dﬂw aragk ofbgrwisenf | ammat ory
di seases of i ncluding uremc conplications, glonerul onephritis
and nephr osi® Epcﬁérﬁmt ory diseases of the skin, incl udi ng

scleroddsmatitis, psorAmph&afig-releddsordels rMude] nitrehstengies wof the 25
central nervous system 1 ncluding chronic demyelinating di seases of the

nervous systAHp C%IDFRﬂPénW%r@&P@WB@W Amphetapingdelgaication.i on and
Al zhei '
i conser rudCRREARRne BiAGALE AmdTRRAL bhSvic ERATIRLAT Gbhd ek HdiLhe °f °

aut oi mmune msyﬁxﬂnablﬁdr&erwm a¢lozions; Adnpiramese IndneédJElsy&gotmTDmrdersawﬁh Type 11
di abetes nel || tus; diabetjc conplications, inc]udin but not Ilmted 30 to,

di abeti ¢ cattalla@@auqys,aﬁ@a hetaming IndegedVMgod Rispries i te@u@ﬁn@ye Anxiety

i |y hy,
Tononeurpadis e Amielife fldlCed sl boliihlon AR KaminPindfibed steg 1Y
at her oscl er @isarder amdhAmphatairtic Rélatdd Driscrder oe bthehersahpecmed (NOS).

Cannabis-related disorders include, but are not limited to, Cannabis

Dependence, Cannabis Abuse, Cannabis Intoxication, Cannabis Intoxication Delirium,
Cannabis Induced Psychotic Disorder with delusions, Cannabis Induced Psychotic
25 Disorder with hallucinations, Cannabis Induced Anxiety Disorder, and Cannabis Related
Disorder not otherwise 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
30 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,
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arterial disease, nonketotic hyperglycem c-hyperosnol ar coma, foot ulcers,
joint problens, and a skin or nucous nenbrane conplication (such as an

i nfection, v@oﬁ(p)is/ao joap2 WO 2005/ 009987 PCT/ US2004/ 023912 e 2(ﬁ4/ﬁﬁ9f9 dal

i nfection or necr O%I osis |ipoidica diabeticorum; i m‘rune-corrp?ex

vasculitis, and systenic |upus erythematosus (SLE);  inflammtory di seases of
the heart, Halluginggen Withdmweadpdelhicinoger fuarisatiadpelriym,ddallucinogen Persisting

hyper chol estr ol eni a. r | S, A -her

0 Seases 1 ndereRfith DR (rRMBCRDHRTRa e BiopE byRBotEDuBey SEG,
preecl anpsi aeluivngHalldcinogen friiuced Bsychotid Disardérswith ahlhediadiohs, HelRcinogei
cancer. The Piperidine Conpounds can also be used for inhibiting, treating,

or prevent iIadnosdiMoaisRiserdss, dpllicinagemndueadedbristy dPiserdere HaHueinegen Induged
eve oot . e
or am posit s varNAHcEoh FuRIIR kS fhdibed Seer? Bitbrack SRR Related o,

shock inducqms@ﬂepmwemﬁe@pédmﬁmo@n 10 response to pro-inflanmmtory
cytoki nes, e.g., shock associated with pro-inflamuatory cytokines. Such

shock can be induced, lshajant-related disnsdess melugdsebutiage nojdimitedda: Inhalantadni nst er ed
as a treat gﬁ&’c{nggﬁﬂfgzﬁé%lAtﬁhﬁg,}@@ﬁﬁt%&%&ﬁ&% %tmxﬁgtlﬁég]ﬂ#nﬁnt reat or

prevent Ul . I'e "or preventabl'e "Using peri di ne
Conpounds i righdlae Induced ®Eychotit Disordériwittedblisionsy nhiglanhhdntdd Byyekoticst r ess
i nconti nence, overfl|ow incontinence, gg&ggem c incontinence, and total

i ncont i A8ncdisader withBliusinasions fkaln HaxisteBisoler, aadimbalans Relased  an
ul cer. Exarm%grgerol{ t& %%ﬁegé%ﬁms@é prevent abl e using the Piperidine

Compounds i nclude, are to, a duodenal ulcer, a gastric

ul cer, a marginal ul cadpioidreRsailiagaat indled! but a2&n6vlimited togOpioid cer . The
Pi peri di ne Conpounds can be used to treat orr&_eyent | BD, including Crohn's
di sease and Repeadence.@pieis Abyss, Opieid Withdrawal.{epicishiptaxieation. Opipid used to

. . . | e .usi h
P per i di no. ChoRsaibEDeARROBR aybet bRl DI GrBE yRh QRRAL b 0 ! Ve
| BS and 1§onghduded iPeychitie BastrdawithlikBucibatony, Ppidid Intacéd KpRi¢ndDisealer,xad used

to treat orr(&)rée.vent an_addi ctive disorder, including but not limted to, an
eating di sorQpipid RelatedBigosder aghotherwiss snseified (NQS$). al cohol -rel at ed di sor der,

a nicotine-rel ated di peridife é%g&ﬁxgc{pc?lg BE gée%ttg efgtj osrgﬁgxﬁeqlt Pétkinson’s

. . (&)
cannabi s-rel ated di sorder,*a cocarn a I sor der,

hal | uci nogerlisegdecindpatkinsonibet andthe SPmprohal assuciaiel witk Paskimontaliseasedtd an
opi oid-rel ated disorder, all_ of which are further sub- classified as |isted

bel ow. Eati m§tkinsopisgbincluding befanot higrited e biedykinesia mysquiar rigidityarestingr vosa,

20  tremor, and impairment of postural balance.

The Piperidine Compounds can be used to treat or prevent generalized
anxiety or severe anxiety and the symptoms associated with anxiety, including but not
limited to, restlessness; tension; tachycardia; dyspnea; depression, including chronic
“neurotic” depression; panic disorder; agoraphobia and other specific phobias; eating

25  disorders; and personality disorders.

The Piperidine Compounds can be used to treat or prevent epilepsy,
including but not limited to, partial epilepsy, generalized epilepsy, and the symptoms
associated with epilepsy, including but not limited to, simple partial seizures, jacksonian
seizures, complex partial (psychomotor) seizures, convulsive seizures (grand mal or

30 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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Nonpurgi ng Type; Bulim a Nervosa, Purging Type; Anorexia; and Eating

Di sorder not otherw se specified (NOS). -163 WO 2005/ 009987

PCT/ US2004 uI se control disorders include, but ted
to, Interm Wioﬁ%g%%é)l osive Disorder, Kleptomania, Pyr orran?(gfﬁ%ﬁ%{%*“é: cal
Ganbling, Trichotillomania, and | rrpul se Control Disorder not otherw se
specified (NOS). Al coliie- Biperixﬁijdmpmumﬂsrcan beusedde trebior mcw:nnmprdritici ted to,
Al cohol I nduce ic Diisorder wth del usion coh Al cohol
It oxi cat | ofoR e BRU R AP P IS VG AE S CRAPEs SRAtsoho
Wt hdr aval efifdthis %{dg‘fﬂ '&lrmahﬁggfrﬁr%u? ShBLS LR B, rﬁﬁ’ﬁﬁi'iﬂs@ct bite§ ?Eﬂicufogﬁuce‘j
Persi sting Anriestic Di soOrder hol  Dependence, Al ¢ohol |nddced Psychotic
Di sorder wi tcontaed degmatitis, dmg:eao%iom,hmtlcdrradumtmahallmqmo@s ebpmgnancy psotiadis,

| nduced 31 odiuEh BaRt NEhen AR SHTE: S DR o QPRI NG ROl

speci fied sorders include, but are not limted to,
p E)g%}e%?g egNlcP o Fipér Ia%é aérafhrilh

Ni coti ne NI c t| ne Wthdrawal, and Nicotine Rel ated Di sorder not
otherw se specified (BY@I)lperIkﬁneﬁﬁmlnpbmnknmbehmledtndatsmrpdmtpsychwhe, but

are not lim.t d to het am ne endence, Arrphet Abuse, Anphetam ne
| nt oxi cat i oriiC u‘ﬂﬁ%h‘é‘t% %teaf?mpgﬁ&m P{R%‘E}Z@H]Pﬁeﬁﬁ Delirium
Anphet am ne ARG L nduced
Psychoti c D|He érjdg’g‘?gc 5\}5&1&&% ??d%cﬁﬁ%gplﬁ%ﬂig Eﬁatgﬁlg;éghrﬁeﬁﬁu? nd’ucgg?é{b télgi sor der,
Anphet artdne sbhldupiﬂdn&me'gmnv;e or2iefi€it subtyllm schﬂnphtenianilmbudnndhfmackcﬂe&plﬂénia;

Dysfuncti on, het am I nd d SI ee rder and tam ne, Rel at ed

Di sorder not? ‘@Hﬁéﬂ‘ﬂa ‘? Hﬂ’&kﬁegl Q‘irg‘?fﬁ 98¢ i ncl ude,
but are not ¢ljiht 8duiis 1 I8 Ele Esﬂa%ra%ﬁ»s ardisRier, pod S S

| nt oxi cat i or? t%nnaullsmll nt oxi C: t?lgn %2) [°ri um 10 Cannabi $ I n cerg§Ps otic

Di sorder wi tdeludmna]sdlsmder, a@xhsomipte shbtype dduﬁeyaitdm&omdcrzﬁldmm pshathosis.t h

hal | uci nati ons, Cannate)[th ndy ed AnX| etg ordf\1 and Cannabi s Rel at ed
Di sorder not otherw s ;54 d %‘bé‘?\‘ﬁ? F%Fﬁ?télﬁ PG‘?V§8F%I%9%“?‘WCI ude,

but are 180t didfidrSlciufing Bue téaeﬂae IS
| nt oxi cati on, cglﬂﬁe Wt hdravvaﬁf]1 Coc&z;?ne ﬁ]t OXI catl on Deerf]l r| um Cocal ne

| nduced Psycdant:nna dementiepugilisticagdimentio cansed by AIDS, 26 denttmtie daRsg biot i ¢
Di sorders wit.h hal l,u 1 nat i ons, Cocai ne I nduced Mbod Di sorder, Cocaine
I nduced Anxi¥ 1@?%6 §835¢- Cocai ne I nduced Sexual Dysfunction, Cocaine

'( a%‘é;? ed Sl eep D sor derphediferfditACHRpHilde catbdhsa e &Eatrtf?tpré%feﬁ?é Wesfory Peci f 1 ed
deficiency, including but not limited to, dissociative amnesia and dissociative fugue.

20 The Piperidine Compounds can be used to treat or prevent restricted brain
function, including but not limited to, that caused by surgery or an organ transplant,
restricted blood supply to the brain, a spinal cord injury, a head injury, hypoxia, cardiac
arrest, or hypoglycemia.

The Piperidine Compounds can be used to treat or prevent Huntington’s

25  chorea.

The Piperidine Compounds can be used to treat or prevent ALS.

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

30 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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Hal | uci nogen-rel ated di sorders include, but are not limted to,
Hal | uci nogen Dependence, Hal |l uci nogen Abuse, Hal | uci nogen | ntoxicati on,

-164 WO 20 CT/ US2004/ 023912 Hal | uci nogen Wth ci nogen
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Fl ashbacks), Hal |l uci I dP tic Di i th | usi ,
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I nduced Mood,&hdifg B not Halitdddb, \RASE JonttAE Hrfeinfing é@t&ﬁﬁ €hnd iéghllg%ﬁ%mgen
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Dol i 1 ums | nhal ant | b RBHEOfbOw s 6 sl b et 3b RGP dephelbnant

| nduced Psychotic 10 Disorder wth l uci nati ons, |nhal'ant | nduced Anxiety

Di sorder, arigcluding batwot Heiteddd, majos deptessioncind dipodandisederpeci fi ed (NOS) .

Opi oi d-rel ated di sordeys,jncl , but are not. limted to, i oi d
Dependence, Opioi d Abd¥plicas ggﬁ“\%ﬁﬂéﬁ%ﬁ&F{‘&%tBWOW‘iSﬁ? %‘f‘g‘ﬁﬁs,ts £%i oi d
| nt oxi cati ongel i rium QOpioid Induced Psychotic Disorder with del usions,

pi oid 15 I nduced Psychotic Disorder with hallucinations, Opioid |nduced
Anxi ety Di sorder, and ThepnhwéntioRalsatreldtebtcmethods foptintibiting WRlefunptiarni i aca]]

NOS) . Pi peri di ne Cor b d.t t Par ki nson’
e R SR TA LT B 0 i Bl
di sease and Pi@é?fdﬂer@&ﬁ?ﬂ?d. "]."Zl(ﬁ)i Mo chivbe g‘é&:&i ih Witd, 86k dx@mplY, a€¥KAs8BPI0A,

muscular rigidity, res g trenmor, an npai rment of “postural “bal ance.
The Pi peri disalectQelip thah expressiVRE and, edcdrdinglys ate usefup asparhof ayeaseayetioisglect

anxi ety or severe anxi and .the s tons assgci at,ed wi.th i ,
el ual ng. boRoEdH Rt by Hepting e prubuaset Plrasruter, My S ThY megthea
depressi on, ji Acd UYL MhHHifg VRISHAGIoNGn a LB 5E59H,qR an BAM A, FhER4I8 one

agor aphobi a ‘and ot her specific phobias; eating 25 disorders; and
per sonalliSt y edibtodimknt shy coiméacEing @ celdli in en @oimpd,umidls ar efffiedtive asednt af a4 Piperidioe

prevent epilepsy, ,includi ut ngt limted t artial epilepsy, . .
Gener al i 7od Cnicdy i sifermBrreny s meod §ysetBl & Mot writPesslnd bRRdR udi ng
but not 1i mghedihg, 1§ uBthé dBddimintSh ﬁ&lﬁﬁl1ish§’éfﬁlsf‘aﬂ?€§lin§3&:?§Veﬁﬁm%9P{H)' ex
partial (psychonotor) seizures, convulsive seizures (gra or 30

t oni c- cl oni answimalr &sjnotipertembodiherthe aretwy is esefulfostreating oxtpadventing an

opi1 epli cus. The, P RSt pe Copounde, Ca e uact Lo b Lyl prevent
strokes)) preventing IBD in an animal. In another embodiment, the method is useful for treating
or preventing IBS in an animal.

Examples of tissue comprising cells capable of expressing VR1 include,
but are not limited to, neuronal, brain, kidney, urothelium, and bladder tissue. Methods
for assaying cells that express VR1 are known in the art.

25 Applicants believe that the Piperidine Compounds are antagonists for
mGluRS5.

The invention also relates to methods for inhibiting mGluRS5 function in a
cell comprising contacting a cell capable of expressing mGIuRS with an amount of a
Piperidine Compound effective to inhibit mGluRS5 function in the cell. This method can

30  be used in vitro, for example, as an assay to select cells that express mGluRS and,
accordingly, are useful as part of an assay to select compounds useful for treating or
preventing pain, an addictive disorder, Patkinson’s disease, parkinsonism, anxiety, a
pruritic condition, or psychosis. The method is also useful for inhibiting mGIuRS

function in a cell in vivo, in an animal, a human in one embodiment, by contacting a cell,
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The Pi peridine Conpounds can be used to treat or prevent a seizure,
including but not limted to, infantile spasnms, febrile seizures, and

epil eptic | - 165 WD 2005/009987 PCT/ US2004/ 023,?%1%] eridi ne
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i ncl udi ng paLRRR M}{

schi zophrgenla% cgﬁgtﬁgéllkc sC dlqglg @e%?g‘gﬁmﬁ?fp?ee‘@feun [ at egﬁ%%%ﬁ’s}% zophrem a,

negati ve or atithaldhheadthesepf Bxdmnﬂmpbmbodlmenaﬂlt method éf useful feathdatingbr eni a; a

del usi onal disorder, including ero nic subty del usi onal _ di sor.der,

grandi ose SUBYSpHBE RUkmsP @ﬁ@am&n%m’gﬁ n?eééh%@fp 3& & grebegimgptathed sor der
ersecut or I onal

P y &E B%seﬂ?fc#%egﬁﬁ’é {Fﬂ%l‘é peé ;agﬁ@fg' L@O ?ﬁ'ﬂé erd6t.

di sor der; oun S can be used to treat

or pr event mﬂ@ﬂembmﬁmeﬁﬁtlﬂ! methdé s, usefll(t fordrelagng)mt prevdntinigri pr&ﬂtlct condit@dni ri um
and derrent ia such as . nulti-infarct enmentiga, denentia pugilj ca, .denents
caused BY Alpgn aawaﬁ dengsdithere Jgéaoogyr ewmpweﬂlegnﬁh%‘gawe i trpatwmd. ne

Conpounds c nory deficiency, including
but not lim te ?1ﬂéﬁ%;cégsd%lfnaﬁa\}gﬁlgﬁn%glé@&aﬁgng?gl ssoci ative fugue. 20 The

Pi peri di ne Conpounds dxaniptesusfed]l$ capableaf expresyigya@luR  aterneatondl dndaglial
function, including but not limted to, uihat caused by, surgery 0{ an organ
transpl ant, ce}@gfﬁhpeﬁwlapra@aswmww qli]é’tb? Fain, especiallydn thegpugleus ury . a

head & Y. achiRERtl 8 MRS BE gssib Bl it RYRBBHYVASES e kHBGisih BV el 1

Conpounds can use reat revent I ngton chorea. The

Pi peri dilse Conpounds cAypplizants believeahitrtbePiperidipe Coaipoundsare dhiagdhiiiste fordi ne
Conpounds can i)e used to treat or prevent retinopathy, including but not
limted to, BEKL osclerotic reti nopat hy, diabetic arteriosclerotic

retinopathy, hyperten
proliferative 30 ret ?iﬁﬁcl)g’l{’ﬁ%ﬂ% E’Mtegr@(? &roaéo&%hi sgéléﬁfuge useg%t ot r eat
or prevent aelheompeisinggastating a cell capable of expressing mGluRl with an amount of a

Piperidine Compound effective to inhibit mGluR1 function in the cell. This method can

20  beused in vitro, for example, as an assay to select cells that express mGluR1 and,
accordingly, are useful as part of an assay to select compounds useful for treating or
preventing pain, UI, 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,

25  retinopathy, a muscle spasm, a migraine, vomiting, dyskinesia, or depression. The
method is also useful for inhibiting mGluR1 function in a cell in vivo, in an animal, a
human in one embodiment, by contacting a cell, in an animal, with an amount of a
Piperidine Compound effective to inhibit mGluR 1 function in the cell. In one
embodiment, the method is useful for treating or preventing pain in an animal in need

30 thereof. 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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The Pi peridi ne Conpounds can be used to treat or prevent a mgraine. -166
WO 2005/ 009987 PCTI US2004/ 023912 The Pi peri di ne Conpounds can be used to

treat or pgev. iting, including but not limted to, 1,.Ling,
dry vom ting nge/?o\é%?ng), and regurgitation. The Piperidine rr%%@ggc}é can be
used to treat or prevent dyskinesia, including but not limted to, tardive

dyski nesi a aarkingonjsat in anasitopldsinged glermé b gnetheg embodiongpb (heimethed ipasefided t o
oY ont ) SO A e . .
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met hod can bhe u | Nevi tr for,exa as. am. ass | ec |.{s that
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conpounds  usgizite ih@h ahir@d it A€edtherebf VIaHnbher fabsdimeht, iR meth6@ s, ustfdPforor | BS.
The method is also useful for inhibiting VRI function in a cell in vivo, in

an ani nal , 4reatinger preventiiag pprartioenndition inlsp apimal ae needdhereek| In anpthenn ani mal |

with an effecti nt_ qf Pi perd djne. Co nd. In nbodi nent, the
net hod is useéqbﬁﬁﬁ?%}’nﬂ‘k{? 8&?’?"6‘33 3?69@&88@%%%90@%% nﬁr}g psgﬁﬁgsﬁﬁ %n.d"?‘ E‘d“hot her
enbodi ment , heb@tHERdoROth Arfothts @dbodinfint,itheAlethdd iPliscPil PLRédtinG orpreventirda
animal. In another enbodinent, the nmethod is useful for treating or

prevent ilflg aegnitive disotder imanaanimal in need therrofien anethed embadiment ghermethod is s
useful for treating or 20 preventing |1BD i n animal..In ot her

enbodi ment, ool [ Brating @ Mellie s emory defief b BriPalin el BRgE iy an

ani mal . Exargab@er &hbédimSHE teafiBthb@ is\Bef fdrireafRabl fre@dnt@yRERSGEDBravRl

i nclude, but are not |limted to, neuronal, brain, kidney, urothelium and

bl adder ti sduectiontn apdsimal i1 needshsreofy Io enothen emshodimentethe mathodiisaisefbion i n
the art. 25 | icants bel ieve that the Riperidine Co und re antagoni sts
for G ure "o Brgteiontie HEieEakioR)s ateah AR gk SSRGS B P e
functi onsi n ebodithént CRERIetHIATY STl fOf redtihgdr peevenGRPADSAn @h afiidl @PAdedy

md uR5 with an amount of a Piperidine Conpound effective to inhibit nmd uR5

function i n théreofe dn anotirer embasiment, themesipodsis usefubifor treeting or, prevanting dempemtia as
an assay to.select cells  that ress nmd.u and accordin re.usef ul
20 oortY ot iR & Sftmyt B nkgl ol TR BE SR SR GRmAY e PG RnftYror BERIAESE 1
pain, an adgirélentifg £itinepARY in HpartimABRAMesd tHefRES th arfdMief lefibdBingeit, tAdeiod, 2

pruritic condition, or psychosis. The nethod is also useful for inhibiting
nmd uR5 is useful for treating or preventing a muscle spasm in an animal in need thereof. In

20  another embodiment, the method is useful for treating or preventing a migraine in an
animal in need thereof. In another embodiment, the method is useful for treating or
preventing vomiting in an animal in need thereof. In another embodiment, the method is
useful for treating or preventing dyskinesia in an animal in need thereof. In another
embodiment, the method is useful for treating or preventing depression in an animal in

25  need thereof.

Examples of cells capable of expressing mGluR1 include, but are not
limited to, cerebellar Purkinje neuron cells, Purkinje cell bodies (punctate), cells of
spine(s) of the cerebellum; neurons and neurophil cells of olfactory-bulb glomeruli; cells
of the superficial layer of the cerebral cortex; hippocampus cells; thalamus cells; superior

30  colliculus cells; and spinal trigeminal nucleus cells. Methods for assaying cells that
express mGluR1 are known in the art.
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function in a cell in vivo, in an animal, a human in one enbodi nent, by
contacting a cell, - 167 WD 2005/009987 PCT/ US2004/ 023912 in an ani mal,

with an a i peridi ne Conpound effective to inhi
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treating or Qﬁfa n?%ctﬁ’@é %enplAdraﬁ]ls%quﬁ: Eén"l?e ﬁ}s&%g 6F tochi2Wdr{dRe Hel?veq/
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brain fun tion, Huntington' % chorea, ALS, denentja, 25 retinopathy, a nuscle
6

spasm al g?‘ﬁ’?‘l”lés’ efForﬁ“Elcﬁ@ Pﬁéﬁ?‘&sw’b e fipsriding pmpod- et hod i s aI o)
ful f hi bi t |
useful for inhibiting ltgﬁﬂﬁﬂs fHd}ﬁfrﬁs?ﬁubﬁ‘uf'éhﬁ% lBut'aPef{dt‘{ﬂmtéd]r{oalﬂtr%?y e am)unt

human i n one enbodi ment contacting a ce I'n an ani
of a Piperi mi:ramuﬁmﬂqmmndpa‘itbmaﬂ liteavieaous) bubeutanedtsyRirahasat; epiaral joralhe cel | .

In one enbodi t he od is usful for treati .Qr. preventi.n ainin
an ani nmal i nSup %u%dmif q nfiravaging h'éwe%@g IRk Bgi‘ﬁ’@ﬁ%@?*ﬂf&oﬁ’lg ugef ul
for treatin ic ﬁt?)K é@&slﬂfséréy?Q or 8h Mhe inthdB9F ddh BftERon id I&ft%'gi

t'ho ul ’for treati ctive

enbodi nent, e I'S use ng or preventing an ad
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In specific embodiments, it can be desirable to administer the Piperidine

Compounds locally. This can be achieved, for example, and not by way of limitation, by
local infusion during surgery, topical application, e.g., in conjunction with a wound
25  dressing after surgery, by injection, by means of a catheter, by means of a suppository or
enema, or by means of an implant, said implant being of a porous, non-porous, or
gelatinous material, including membranes, such as sialastic membranes, or fibers.
In certain embodiments, it can be desirable to introduce the Piperidine
Compounds into the central nervous system or gastrointestinal tract by any suitable
30 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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thereof. I n another enbodinent, the method is useful for treating or
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can be placed in proximity of a target of the Piperidine Compounds, e.g., the spinal

column, brain, or gastrointestinal tract, thus requiring only a fraction of the systemic
dose.

The present compositions can optionally comprise a suitable amount of a

25 pharmaceutically acceptable excipient so as to provide the form for proper administration
to the animal.

Such pharmaceutical excipients can be liquids, such as 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

30 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
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4. 8 THERAPEUTI C/ PROPHYLACTI C ADM NI STRATI ON AND COWPOSI TI ONS OF THE
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o micocut ARaRsiERRts, f S0t ciighds, aripd g me elideol Bopiieap. By etre: ¢ )
and can ke agLBi ' ﬁg?g(; e her | ; | ve agent.
Admi ni st Irgat i on gg%{dg&elggl;%?ggné @% %?n\ellb%%g : \}g’r {fggi&lﬁé | ve!;r’cil&(;ﬂsué}gtngirir‘t)lsIl are
known, e.g. anmuatpd weitingor anmlsifying egents, onpH baffering agents. m cr ocapsul es, 15

capsules, etc., and c be used to adm ni ster the Piperidine Conpound.
Met hods of admi ni strataﬁ'&rPf?%ffei %%EOSBIPPSS%taﬁ?)#le| PHT P& 3OIEEODS; SHSPERNTl |

i ntranmuscul Falge i i gcg#gs . shwh&anasal ,

epi dur al , o??ﬂu,lgl&g’lﬁ ?(%’gr&g%]%%yﬁts’r a@%@%sggﬁgﬁ}ef %?&?avagl nal , P lr)‘gﬁsrg’er mal ,

rectal , by isostainad-release dormubgtions) suppgsitories; etrmidignst aerbduds, aprays, sngeasioryjes, or
node of  ad

skin. T inistration is_left to the 20 discretion of the
practit Hgn eror 3K OWﬁ%grinr%lltéﬂE &, usgy A pRestRbadigAntyhe compesifipn i‘snmtqlf‘epo!r@loéas e
of the Pi perdéﬁ?ggﬁag@g@%ﬂ 'S, Pﬁ'&ﬁN&%,@Sﬂ%@i?gﬁéﬁbxdggblt?@@ﬁgithﬁge”b‘)d' nments,

it can be desl to“adm ni ster the Pipetidine npoun cally. This
can be achi ehednackuticadexcipients apmdesombediy Resyngsén’s iPlatradadenticallSgientasddi7-

wound 25 dr 628 RHRe. ssblirar. B o 18N BisoTtofiss e lebenchor or by

Teans of a SUppOSi t Of \n G oFBEMen? inOPipBRAAE COmBnds b RitinuiAl gh 1 ol ant

bei ng of a porous, non-porous, or ge I nous material, 1ncludl ng nenbranes,
such as 1$i alassdrdancervith matise procedureeassa compositiohadaptedfordiratedhinistrationao be

desirable tqQ introduce _the Piperjdin Compounds, i nto the central nervous
syst em or gﬁ&lmaaibﬁmgg-t {Crepositigns fosyraiﬁeh‘gem e pein tﬁ@?mfé?ﬁﬂﬁclpmgﬁ@
intraventri ' [ LA o) s
|t v avent r | Cpedim ok Bith 84:3Efons, BAGLEE: AWt BRI Whpe B SRR lixis
cat heter, f dor exaspbd. eQrallytadaniinietdrddacomposisions/canrcontairc bneasr more@gomty,sfor

reservoir. Pul nmopary admi nistration ¢gan al so be enpl oyed, bg/ use of an
inhal er  or BRI ¥ geteningiagents sych a5 BHcpze, %Péﬁa%ggéﬁﬁéﬁ%‘?‘ﬁghg@%‘ﬂﬁ A2eHES vi a
perfusi g i Ruéh as pepPermift, 60 P WINRIRen b1 e V046843 2detts; and preserving agents,

to provide a pharmaceutically palatable preparation. Moreover, where in tablet or pill

form, the compositions can be coated to delay disintegration and absorption in the
gastrointestinal tract thereby providing a sustained action over an extended period of
time. Selectively permeable membranes surrounding an osmotically active driving

25 compound are also suitable for orally administered compositions. In these latter
platforms, fluid from the environment surrounding the capsule is imbibed by the driving
compound, which swells to displace the agent or agent composition through an aperture.
These delivery platforms can provide an essentially zero order delivery profile as
opposed to the spiked profiles of immediate release formulations. A time-delay material

30 such as glycerol monostearate or glycerol stearate can also be used. Oral compositions
can include standard excipients such as mannitol, lactose, starch, magnesium stearate,
sodium saccharin, cellulose, and magnesium carbonate. In one embodiment, the

excipients are of pharmaceutical grade.
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fl uorocarbon or synthetic pul nonary surfactant. In certain enbodi nents, the
Pi peri dine Conpounds can be fornul ated as a suppository, with traditional
bi nders and exci pients such as triglycerides. In another enbodi nent, the
Pi peri di neWORPHMAMS can be delivered in a 5 vesicle, ir?ﬁﬂ@ﬁm@wp§ﬂ2a

[ L S 49: 1527-1533 (19 d Tr
Li hosones. | AodiETE BRETGroORRRae: Sk souralin Bhsetinedrefease, " and
353-365  ( 1988hnbsitibfs aﬁfaa&fameiffeemg@ih{mtomét%aaﬁ&%ﬂ dthéieh&aBRAMRgds can be

delivered in control | ed-rel’ease system or sustai ned-rel ease system ésee
e.g., CGoodsauch amblvedilavals of tige Pipetidive Compound, agd narr b exdlure theapseurrengp o
vol . 2, pp. 115-13 géQ 4)) O her controlled or sustained-rel ease systens
di scussed i rPIVREe PG PHEF Sy Langer, Science 249: 1527-1533 (1990) can be

used. Insone enbodi MententilRHNG: sudined-releAe cohipdsifibns ol ifitfaRty reldide hp27- 1533
(1990); Sefton, CRC Crit. Ref. BiomecL Eng. 147201 (1987); Buchwal d et at,

Surgery 88: Eaammemy;peadme Sxmiwne thag promptly ;En@pces e desited therepeutic @1989)) .

Aol i cat | ond BV RABRETSH el R AR AL o S JEub BT 1 ot o1 | edl

Drug Bi oavai Iblgéﬁdlhé Eombb4 1o AREH BV BT ﬁﬁehggieﬁé & prRPRAad St 3Rt Bal |

eds., 1984) anger and Peppas . Macronol . . Macronol . Chem
23: 61 ( 1983)qxtdndeq/p@:m<bmf tinge | ’E«mumlmaa :ako0start 1684 pf thewRiperigline Compoundrin the

Dot onodh: b Paeid G gt b8 tuteased PRI B8 dbee Kol bt hatdal) |, |

placed in prexhsd iy affoudt $FPiP&IdiRE Cb ?oﬁmgimeﬁbmcaﬂa@me@dqmm tlae

spinal colunh, brain, or gastrointestinal tract, thus requiring only a
fraction of hody. §yoatrelh¢de or dunmnedmkapa: efamctive mmgdlcnt@as be atimplateddiyal | y
conprise a sui.table nDunt

as to provi JETPRSCng mnlsolpc%pgxﬁé}u t@?a‘kﬁaf}g‘%l 'lf%)}fﬁgﬂgﬁ??bﬁiﬁe e lent 50

phar maceut i c@hcéialifh 6 Inﬁaﬂﬁ&'l'it)b@f éﬂz?h'lbs}' ToncenfrhtiGs oMBaBabiBHofadter, or d)tﬁ@ﬂ udi ng
t hose of petroleum animal, vegetable, or synthetic origin, such as peanut

oi |, sdyibeaphymplo,gmaimmormdrcomeem oil and the like. The phar maceut i cal
exci pi ents can be 30 | ne | atin tar ast tal c
keratin, colloidal sil Aol R enineCerBbouty G EeO i meiBaffgem
stabi | i zi ng,ortpké&hﬁéhaﬁacéﬂahﬁdmhlva%te%ﬂw% Qfdndfrdadiaftabteciqhg, Tvsed. In
one enbodi nent, the pharnmaceutically acceptabl e excipients are sterile when

adnmi ni st er ecﬂdﬂtsloanmanmmt in %ip essayscaa optiondlly heenployesdo hilpddentify eptimahen t he
e e R TS T BRI B st o
20  administration, and the seriousness of the Condition and can be decided according to the
judgment of a practitioner and and/or each animal's circumstances. Suitable effective
dosage amounts, however, range from about 0.01 mg/kg of body weight to about 2500
mg/kg of body weight, although they are typically about 100 mg/kg of body weight or
less. In one embodiment, the effective dosage amount ranges from about 0.01 mg/kg of
25 body weight to about 100 mg/kg of body weight of a Piperidine Compound, in another
embodiment, about 0.02 mg/kg of body weight to about 50 mg/kg of body weight, and in
another embodiment, about 0.025 mg/kg of body weight to about 20 mg/kg of body
weight. In one embodiment, an effective dosage amount is administered about every 24
h until the Condition is abated. In another embodiment, an effective dosage amount is
30  administered about every 12 h until the Condition is abated. In another embodiment, 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

- 174 -



gl ycerol solutions can also be enployed as |iquid excipients, particularly
for injectable solutions. Suitable pharmaceutical excipients also include

starch, gl tose, sucrose, gelatin, malt, rice, f | K,
silica ge|‘?8§§‘§‘(‘wh@§t earate, glycerol nonostearate, tal @&%?%@?@H%ori de,
dried skimmlk, glyc r I . 1 ArelaTe like.
The present corrpositi;ﬁglgﬂ,l(’ﬂll%e%g&séfirﬁg%{t' tgg%@hglgw?bﬁ%uﬁdﬁnor oﬁgﬁﬁig&of
wetting or aiavendugiadmisigednion, Typically wohipesitiogs foy émtavendiseadpririseation
conpositions can take the form of solutions, suspensjons, epulsion,

tablets, pi PPEPrifseiterale dsotomig,aqheays bulfgss (lae BenessiihithCImRARILADS cRRdier s,
sust ai ned-r ql-af | , ' | ' : ays,
suspensi ons T GEg oRAGR LOAE. CoBAARYTOE e EiEH: ST trB B biroraRy 7Y 2
conposi t § oninchudera Ibbat ahestitetiefsuclhackgiohiae (slessea pgin, at theSiteRd theninjdstion.

5,698, 155). Ot her exanples of suitable,  pharmaceutical excipients are
descri bed i FereRilnghe mazedisns ﬁr&égnﬁmslﬂﬂlgcﬁeewe qumixed fogether F@ﬁ@%ag%.

Gennar o ed. ' : | I n one

enbodi nment , f?rkgtf&egﬁgxrnpgﬁ?ﬁil gﬁjngg%ggéﬁéﬁegﬁfnﬁ?a{g elEﬁ&%éﬁgtg%b?dance W th
routi ne proheghstiesll pseatedaonfadsr suchnasamanipodld mrsadrette imdicatingshe quantity ¢fo

human bei ngs. . Conpositions for qral delivery can be in the form of tablets,

| ozenges, agfiNeagento WherephePippadias Crmpoyndsase tsbe siigistesed 1Q7h dhey

capsul egg S YEBSdisfinsEd ! drdmpld, HiehE2ATRlsfom YR dobeatith WeSiepiatmaaamea| ti ons
can confain one of noreé agents, for exanple, sweetenifig agents such as
fructose, agrudetwater odsaliec OWAere the Piperidine Compgaindssare Adminidterad bp éjesion) nt |

oil of wintergreen, qr cherry; coloring agents; and presertﬁg&g%agents, to

provi de a pRaAmRewgwf sterile,warar for injeion s salinerGap be PRy sor HETedieni | et

or pill forcm?%]%g\xeggﬁ&)%;qrg{gsﬁﬁﬁmbe coated to del ay disintegration and

absorption in roin I'nal "tract thereby providing a sustained

action over an extenddtie Péperidihedfompiunds ccheeainivizteredby ommivlled-reledse anes
surrounding an ospotically active drivjing 25 conpound are altso suitahl e for

oral ly &dm Aesiainedserleasepsans qr&ygelhvmtd?&%ss that ateknowp 4 hosept ondingryskil om t he

envi T onment i o U Rekig1ds eI AR B fie bt InTRLPE e hErified 08 pagiRRUNC,

which swells t0 di splace the agent or agent conposition rough an aperture.

Thefs_eI del i v6r8545ﬁl76¢:13,916r89h£l;8|;63gﬁck8n)gt 3,69?,!?11'2&86@0&71:91; IS;§_74,¢§B@; 5)?59359ijel ivery

Formil at | ond Ok 171054 TCerah 03046 o 5 JEbS 313 Th S0aF Heich i

gl ycerol st galaliatE@Rerd ReerbiRRd Sulll 8bsato Ichh B Rsed 8 Providd dsifrofib@ndar d
I, C

exci pi ents suchlt as manni actose, sta , magnesium stearate, sodi um
sacchar 2@, oebustdinmeslercleasslofimagroe snarenactivelingratlients lusingnfor erdmaplejrent , t he

exci pients are of pharmaceytical grade. -172 WO 2005/ 009987
PCT/ US2004/ Szégm@pygmgﬁﬁe wose @theaPPlymer BBHRes: Peqnwaggdp%mwes,
control I ed- 4ghoSUs e il b @ Toatings, microparticles, liposomes, microspheres, or a

combination thereof to provide the desired release profile in varying proportions.

Suitable controlled- or sustained-release formulations known to those of ordinary skill in
25  the art, including those described herein, can be readily selected for use with the active
ingredients of the invention. The invention thus encompasses single unit dosage forms
suitable for oral administration such as, but not limited to, tablets, capsules, gelcaps, and
caplets that are adapted for controlled- or sustained-release.
Controlled- or sustained-release pharmaceutical compositions can have a
30 common goal of improving drug therapy 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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conpositions can favorably affect the time of onset of action or other
characteristics, such as blood |evels of the Piperidi ne Conpound, and can
t hus reduce the occurrence of adverse side effects. 5 Controlled- or
sust ai ned- W€l 2988e0988npositions can initially rel ease an RGEUSRO044G23%12
Pi peri di ne Conpound that pronptly produces the desired therapeutic or
pr ophyl act i emeﬁﬁtedcscrlhqﬂhqpmcmmr toy totel dmounts iadorinistprede thebiseif gndre thaarepent s of

the Piperidine Co ound I.nt vel, of therapeutic

br ophy! act | EIRETABECagtng i SBHRiTHal W HresfiVE fosdr ISR RATTPER OB ons t ant
| evel of thﬁ)tﬁlaﬂﬁjhhgé(ﬁﬁnmund in the 10 body, the Piperidine Conpound can
be released fromthe dosage format a rate that wll replace the anpunt of

Pi peridi ne Conpound b¥hreye aeelhbapiablead caprassing VRl emtGluRror m&iluBb iy .

Control |l gd- or rel ease of nactl e stimul at ed
by vari usc%ﬂ%‘?‘fwghg‘i)d? FAGPY ‘ﬁ@fftr‘f’\ﬁ?ﬁ %’I&Sffe‘r&}h@ﬁg’é’%’gﬁﬁ“ﬁ-‘ggphanges
in tenperat g1, mGlERS%FhKﬁﬁR@'i‘e&bto@‘ﬁﬁich@@hléééll @fll @BMH?%ang@QfUﬁ?ﬁBdu@t I on or
avai lability of water, or other " 15 physi ol ogi cal i ons or compounds.

The anount 001tgd. i zﬂ)@ut ﬂn@L,GnmpoambOth ifrone flhaat 0i0leng/h to dhwut 28angknt  or

prevention of a_.conditi.on inic t echni ques.
" addi 11 oft antbeg SbpUigHent. Hom ool DT S onE DTSy s hing st (o rol p
i denti fy opkinBBAimeHlO$RUEaBARROLA 1. Sg)'mo moﬁtcoansgﬁ%fafaomﬁoﬁepmmzwéﬂa al so
depend on the route of 20 adm ni ation he seri ousness t he

Condi t i &t aphhmmqetmealdiysacodptabhcnamamongmpenmdn opudgheduneot tke yolume iof i oner

and and/or each aninmal's, circunstan i ve sage anounts,
however, raff Bl?l}%frﬁ“amPWOH&mﬁﬁlﬂv&@g@lPe%@w%PgHP B?‘ﬂg)s(gd‘ Wy/ kg of
body wei ght gh it BRIt dddRer Rufbolitiing ahd Volﬁﬁx@‘étf sélggoﬂrgf iﬂﬂ}g)él{51(9ﬂ§i.‘éb&ﬁ'29@t or

| ess. In one enbodinent, the effective dosage ampunt ran from about 0.01
ng/ kg of 25pbody wei ght to about 100 ny/ kg of body wei ght of a Piperidine

Co d, i th mbodi t 0.02 ht to about
50 0/ kg’ of botly. wel gNTEERRRA FRPalfRc RSPt OB GBI kg of
body wejght o4 fad0Pwith %9’155%}(&&% Gbm Et #id in Wogﬁ‘k axﬂoﬂn@éi?ecﬁ%’?&' 1HﬁiBitm§%ﬁb

ef fective dosage anmpunt adm ni about every unt i |
Condi tion i Becalbiat Boctiomineanerlhwill typivelly rappe frosmabefr @611 rm&kgioﬁbxgbr vwrghtrto is 30

ebodi ment . St 3500 G Hodd atsietierbiinve € Oaillyrandes 0T B 100 et
until the Cﬁ&ﬂ} Weight rie@03h B ednBodifieAt, B! erfRFRONdSH] am@ﬁ'nt%ﬁié@ﬁoﬁ?a%ﬂ? age

amount is adm™ni stered about every 6 h until the C%%ldltlon I'S abat ed.
anot her enb64il megikg obibodyf Weight toabowtsi@ifenglkp ahbodysweighinofra Bipenidide about ever y

2005/ 00dba7CRERPUL B ARSbAFSTIOHEnk A éf)g(ﬁ%{g&%,fgﬁfbagwégt\]ﬁ%@qwugﬁﬂe
Conpounds Cﬁ@/ﬁﬁ%f“ﬂbﬁ%e@éﬁ?‘aﬂd‘lﬁ another embodiment, about 0.025 mg/kg of body weight to
about 20 mg/kg of body weight. In one embodiment, an effective dosage amount is
administered about every 24 h. In another embodiment, an effective dosage amount is
administered about every 12 h. In another embodiment, an effective dosage amount is
25  administered about every 8 h. In another embodiment, an effective dosage amount is
administered about every 6 h. In another embodiment, an effective dosage amount is
administered about every 4 h.
Where a cell capable of expressing VR1, mGluRS5, or mGluR1 is
contacted with a Piperidine Compound in vitro, the amount effective for inhibiting the
30  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 pg/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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i ntravenous adm ni stration. Typically, conpositions for intravenous
adm nistration conprise sterile isotonic aqueous buffer. Were necessary,

h i1l I i ncl ud [ ubili zi . i 1d f
0 SOSN8, L5 5 a1 TR AU, e
o5 | L900CC! gl ) §35°0) BB Bk A U Shh5r LRI e SRR B, L e

form for egepple, as a dry Iyophilized powder or water free concentrate in
a hernetically seal ed contai ner such as an ampoul e or _sachette indicating

the quantity of acti Véhesgagell Cmbk@fteﬁﬁreﬁ%%di ASTRpsudiRdris to be
ne. duar . \ o _ =
"ot usi on boronictkD il eHiper i compS RN N3 MR oy et LB’ B

Were thg Prge ﬂoﬂﬁﬁﬁgi&oﬁp@wmilla@?ioaummgstﬁ@heabdnyojomjn@g:td about 160'maKpefl e of
sterile water for injection or saline can be provided so that the

i ngr Edi e gt s bp@saweiggt pended igrone :eﬂlb@dié)@ﬂﬁarﬁ@é rbaut §rl. mg e alqus SPim/kebabhpounds
oyt i vor y Nl pECaDY s i BincE SnbSARRRE £dim by 8L @ RGf SRR IRALD '

Exanpl es inwe%,g_p 3 .are not limted to, those described in U S. Patent

Nos.: 3,845, , 916, 899; 3,536,809; 3,598,123; 4,008,719; 5,674, 533;
5,059, 595: 5, 591, 767; The Piwriding: Canporeds g besassaygd 47y gitraprin atvgder thang

5, 733, 568, i ch i | . . A er h dosage
forns cgﬁ bg&ﬁ%{ggﬁc[r%]elgﬁ&ﬁ §Ié° pt‘gl‘r%? tﬁ%?{t@%t?%g%?@ﬁisg tﬂlgk{%l %fésd-é@fngysngﬁglf one or
nore activesysihecintitiiBed & ddnorstrhteSuRIPARL effiyabyopr opyl met hyl cel | ul ose,

ot her polymer matrices, gels, perneable nmenbranes, A osnptic systens,

mul tilayer coatings, rmbepesentanetheds for freaiing s preventinga Geadision ipan gnimal

conbi nati on.t her (PSo)VA L I e file in. i
proportions n'} 1 %ﬁl ﬁ@%%(#fgcagg %‘%ﬁf)}é@ gsggﬁsuﬁlgs? egn%etg -ﬁ?eeqr%égleﬁefu?ﬁ %?'}éﬁ%%ds]g known
to those of PifetidineConsdcdunt ah&haﬁhéﬂagexﬁrdageﬁtnqhuﬂé s@bbdiewat, desetheded herein,
can be readily selected for use wth the active ingredients of the

i nvent i &h. tesapeptieaganbis adminiserrdonpastleetiveiampuat.uni t dosage forns suitable

f | adni ni i h ] ] . tapl ,
gel capa, and cap! ot s 1k arESe BRemdlcoithititifl VR shieioh TR o S ol RN 751 e

Control | ed- egpressitfpl VRN efn ABtRASEMPHM doRtetihg helcell (O dffeRtise embumtafe a 30
common goal of |rEr oving drug therapy over that achieved by their
non- cont r ol Peethesrthergpaytic agenti ned counterparts. In one enbodi nent, a

control | ed- or sustai - b ! . M DAl nt of
OB pari di e Conpound 115 PhEHE Bhod P SR ERIRS S0 o) Bl BRET. O
of ti me20 AdegpttagpsmGluRedn fatth€bontprisé usitadt e teéll with an effopdei dmavns of

i nclude extended activity of the drug, reduced dosage frequency, -173 WO
2005/ 009987 apetipritherapeitic 289,  anounts described herein refer to total

amount s admi ni st ered; 40 ﬁ}esgﬁ’métﬂodg%Ph)hMgoﬁﬁluRl function in a cell capable of

expressing mGluR 1 can further comprise contacting the cell with an effective amount of

another therapeutic agent.

25 Effective amounts of the other therapeutic agents are known to those
skilled in the art. However, it is within the skilled artisan’s purview 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

30 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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Pi peri di ne Conpound is adm nistered, the effective dosage anounts correspond
to the total anmobunt adm nistered. Where a cell capable of expressing VR1,
NGLURS or nGluRl is 5 contacted with a Piperidine Conmpound in vitro, the
amount ef f Q300049887 i nhibiting the VRL, nd uR5 or nGd uRFCHEREMYR92uncti on
inacell wll typically range fromabout 0.01 gg/L to about 5 ng/L, in one
enbodi ment , EdxCIMimIBidr, &h Bticiddtict HP-ABALrogc Biobker | an antidomANdang anembodi ment ,
from about 0.01 gg/L to about 0.5 , and in another enbodinent, from
about 0.01 gafifenressafodCad+2hanng! blggferaarsmam@h agant.pnagepisfop reangor10

h ically. bl e ' , th
Do une of  SBPTEE O AR 8 el thorefiiBe ERbes B B ANEBHEERh: £ 2% om
about 0.01 lpré@ntiﬁ%mm, an dflent fop teMGig @ préveatas IMS\tan dgbs: foPiredtgalddieaiet | on
a

or suspension is about 200 PL. Wiere a cell capabl e of expressing VRI,
nGLuR5, &r rdiondr, ansagest fos teatingRarkingen’ & divegse and pakinsenisoy, Ad agant {rvo, t he

anmount effective for. inhibit] the receptor f ti.on..i | wil ]
typically r}rﬁﬁng thb%?geaﬁﬁuﬁ%%epé P %O%a%%?g?{tmtaghg gﬁggfe’fgaéenﬁ‘a?rkg of
body wei ght 1tre%{ih$1ﬁ)b‘éiburb,taﬂé@%h§ﬁirkﬂéaﬁn’ﬁ‘@ﬁ%ﬂﬁé@éﬁcﬁﬁ&ﬂ%nh@@nﬂfﬁ{ﬂf@tﬁg body

wei ght or less. Tn one enmbodiment, the effective dosage anmount ranges from
about 0. 01 psp¢hogisoan 4gsdyfondicating Huntington's donengn lagens foipensinge g an agerd

Pi peri di ne Conpound, Ji.n another enbodi nent. about .0.020 ny/ of. body

wel ght "t o anOUESBBE 1ol e ARG RARGRIOF GrAE FifCEne B AREdPMEE Banout
0. 025 nuhkg vkmitiel Yan\Wekskt Tbr fréatin@AGskinekth, OB Ak gk fdrQbutiMe &itbssidn) e

enbodi ment, an effective dosage afmount i's adm nistered about every 24 h. In
anot her enbaovixtuses thergaf.ef f ect i ve dosage anount is adm ni stered about every

12 h. I n another enbodinen n ective dosa unt_ is, 25..adm ni stered
about every 8 It In aﬂ%&aﬁ?ﬁése%ﬁl pid %ﬂnlééﬂlg‘g?‘?%ugﬁggﬁgw i s
adm ni st er ehlfaR@H], ﬁl\yﬁfrﬁdiﬁe,*hlpﬂa‘pr&m& Hﬁiﬂerﬂﬁiﬁ?ﬂéﬂﬁ%ﬁ@xpﬂﬁw%ézﬁ%ﬂh@, dosage

amount is admnistered about” every 4 h. Wiere a cell capable of expressing
VR, 3 uRS5,buprenorphisRy butorphanel; abn@@em,tcndanﬂiqss@m@nphmeo%mmmde,vi tro,

th t effective for inhibiting th 0 functi.on j. Ll will
i can il - egecine. Hamibmidty g masn, hvdinetdBier i) eronpliRg difefuaton,
from about Qiiﬁéplg’{ptagbg dﬁﬁ@cﬁ&lﬂ%a@bﬁﬁﬁ& didﬂapﬁaﬂtmﬁﬁa&nﬁi?eﬁaﬂsﬁé, eplaz&iihe, about

0.01 pg/L to about /'L, and in anot her enbodi ner from about .0.01 gg/ L
to about 0.efi®heptazinefethylmethyithismbotens,stidmorphing fetanitprene fers anyili keaoiny

accept abl e carnrier or xci pi,ent .. I.n one, exbodi nent ,. the vol u of sol ution
or suspensi OISR hBiptRhene, bydrpgBetife sipskihidens kelobeidongoss 023012
to agoui 1 Mvorphhnd) EvopherREPREErpRAL loféinil MepERAIAE, HEPtaihSlNmefazSdiafeNsi on
I s abou
2

methadone, metopon, morphine, myrophine, nalbuphine, narceine, nicomorphine,
norlevorphanol, normethadone, nalorphine, normorphine, norpipanone, opium,
oxycodone, oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan,
phenazocine, phenoperidine, piminodine, piritramide, proheptazine, promedol,
properidine, propiram, propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically
25  acceptable salts thereof, and mixtures thereof.

In certain embodiments, the opioid agonist is selected from codeine,
hydromorphone, hydrocodone, oxycodone, dihydrocodeine, dihydromorphine, morphine,
tramadol, oxymorphone, pharmaceutically acceptable salts thereof, and mixtures thereof.

Examples of useful non-opioid analgesics include non-steroidal

30 anti-inflammatory agents, such as aspirin, ibuprofen, 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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2004. Where a cell capable of expressing VRL, mduR5, or mduRl is
contacted with a Piperidine Conpound in vivo, the anmount effective for

i nhibiti ngwto[;ﬁ eptor function in a cell will typical m about
0.01 ng to a oﬁoorf% ng/ kg of body wei ght per day, in onlle(yre[ﬁn%@@ﬁr%%g, from
about 0.1 ng to about 50 ng/ kg body weight per day, and in another

enbodi ment , Meclofenastie acid, fgfengmigpeids niflynyig acid, totfepiig acige difrisgefluignipal, The

Pi peri di ne d e. ed j ' . ' ' desired
Cher apeut | c PR BRALRy e ealts sBRERYT i shetipheeRiSiulbodbolfic sl dhfor B 05
syst ens can nkiRtuses@Hertof. ABtHBINGIitable @0fVpedid amdlgestdslihclade/the Toldowingsent net hods
for treating or preventing a Condition in an animal in _need thereof can

further conpendimitingicheaical flagses of analgesisi atipyFdichaenstearpidalangirigflargmatory
Pi peri di gpe o] ey, .. | o . ' t, the other
15"t her apout T a gafky AR At Henl ANADEUne AR oddflul SRTRE ORI - | 0° D

met hods f or maghedmrhitrighlividhtd] saledlatediflinigal csalitylsaieglit acidf sulfayglissgang VRL can
further conprise contacting the cell with an effective_anmount of another
t her apeut i c olsglagin; pRrcapinesbennohderfyatives iselugdingiasetaminpphen ambphegaeatiton in a

cell capabl r ' er [ cting the
cell w !to h an cgo;k% ec ygééi%aaﬁ%@%F&%ﬁc%%@?o{nﬁ@%@%&@?@? %&éﬁte &ﬂ%g; pr egent
met hods f or hefdabyltaceit a6idsy Wchidinctol etid, dictofésdd, ablablobacointhexilicegiisng

md uRl can further conprise contacting the cell with an effective anmount of
anot her 10he(fpametes), igheing mefeprmicacidandinenlefienamic acik ke acidhdnelyding i c

agents are [0 ki.lled in t art .. Lt 1s wthin the
skilled art :Sggc\é\ﬂng t(%lﬁ&\%?%\% t?zgoxgleapﬁr ﬁd@%gﬂﬁggwg?yﬁgé)%@%ﬁn? agent's

opti mal ef f egyphenthartaztiie);r aitakanones) MhRitpaibimivion®{ Fofe mirsdemtledn, where
anot her therapeutic a&%g\tI Is adm nistered to an aninmal, the effective

anount of t [esarippen pf SHRsesredCaud A Brsel, Analgesic-Angpyretic pnéAatiount woul d be

w thout bei AURBTHALEEPRERH Pl EApIORaRT s 2Hlett &1 Gl el s o ounas

and t he 16t h@ilhhes FREPhdrnaReRZIcabBhsis S THrapeatic£617-57 (Ferty B:aVoRihalf ident a
Condi ti on. The ot her therapeutitggéigent can _be, but is not limted to, an

opi oi d agoniReymond Widkuddenensl, Aned. d920)andGlap R. Hlansas, dnalgesic,iAttipareiaandy
t, t . ' . =176 | 5 PCT/ 4 2
R e L o g

an 1196-1221 (A.R. Gennaro ed., 19th ed. 1995) which are hereby incorporated by

reference in their entireties.

20 Examples of useful Cox-II inhibitors and 5-lipoxygenase inhibitors, as
well as combinations thereof, are described in U.S. Patent No. 6,136,839, which is
hereby incorporated by reference in its entirety. Examples of useful Cox-II inhibitors
include, but are not limited to, rofecoxib and celecoxib.

Examples of useful antimigraine agents include, but are not limited to,

25  alpiropride, bromocriptine, dihydroergotamine, dolasetron, ergocornine, ergocorninine,
ergocryptine, ergonovine, ergot, ergotamine, flumedroxone acetate, fonazine, ketanserin,
lisuride, lomerizine, methylergonovine, methysergide, metoprolol, naratriptan,
oxetorone, pizotyline, propranolol, risperidone, rizatriptan, sumatriptan, timolol,
trazodone, zolmitriptan, and mixtures thereof.

30 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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anti depressant, a Ca2+-channel bl ocker, an anticancer agent, an agent for
treating or preventing U, an agent for treating or preventing an ulcer, an
agent for preventing I BD, an agent for treat nting

I BS, an agé’rﬁ)ﬁ%%w?s?eatl ng addictive 5 disorder, an agentﬂ%gzp?@%ﬁﬁﬁ

Par ki nson' s di sease and parki nsoni sm an agent for treati ng_anxiety, an
agent for t raseiyllensineinprqethano bamlag@h@aprtslp ﬁasﬁtqnneer&qgmm@ bigtenaglities f or

reating a sebipfe, BRBRRNtibodd SR3LNG. AubHldddate RSP NIRRATCT: | o

treating psyc oréa, an agent for

treating ALSneohlmagmeﬁlanit@lr niet(%mfnailﬁe axabﬂxgw, bxypertiys, qﬁpbﬁazn&n scopelainifeqr
treating a m ra| ne, an agent or treatlng 10 vom ting, an agent for
treating dy$ripidds éthabY apanaghirel, tiypth leéﬁ!@mgﬂ‘éf@ﬁ‘i’@%%% tfoﬁﬁﬂtmfmaﬂ@ ures

t her eof . mh&g giseful opi oi d agoni sts include, but are not limted to,
alfentan|I pro I'rie, al phaprodi ne, anileridine, benzyl norphine,

bezi trami de, bUDr enorairples diukefippadehergld Klockedw @oRide g atet limited to,
desonor phi ne, dextronoram de, 15 dezoci ne, dianprom de, d| am)ri)hon

di hydr ocodeiagebutelphpiprencielpamesnilabel rsotinelal catenolel, hefyrelgh ﬁ@lxolo bevantolol,

et hohept azi TEOSRIR PoBbRSPE RiGolBh ko bty B B Gol BBRaSI bupidrpe,
heroin, hydiyareHRkde, BisHiloml dARZERI, dartecslekm%mml m,prdwlrreétmemme

ket obeni done, |evorphanol, |evo henacyl m)rgﬂh | of ent ani | meper i di ne,

mept azi 48! , o&mm@ledﬂ@/alozoemom@émelol mﬂ@p labatalghilewebunglel giepimgolol,

nal or bhi e, REHERBIRH mEtBRIP PRaRTat nRBoHRRSRT RebiyARL TAREL bsrato

papaver et umoxp@abm Qfehbtolob,HAESIENS faBtold) f}ﬁﬂﬁétﬁél@h@fbprmiﬁl@“ﬁitﬂ@l Béfinalol,
phenoperidine, pimnodine, piritram de pr ohept azi ne, pronedol,

proper i di ne,talj ;ﬁeanﬁolqirt@lpﬁoiglpmal@l t@mr@l@d atndpubepp]ql di ne, tramadol,

h tically 25 : £ h |
Cortai n enbodi munt o, - ORGBEST A aybiiepThSion BOfaf b} oo lafRE®. "
hydr OWDVIBhorh@etylp&ﬁéﬁ&@@&B) BRutdi LSRR, adindgitakadas, HeamitioB By oRYHIyTRe

nor phi ne, tramadol, oxynorphone, pharmaceutically acceptable salts thereof,
and m xtur esicldhéﬁf@léﬁalm hmlmgleoburwéﬁemalﬂmhsmedca;h@mg@gn@scmmmé@

BP0 of enoc. Homiduatte. & 8o B A B0 dem SIS, Am@RROL ok HAPGRY O

ket oprof en, etertsupb, Ghleidione] efpaXitide, ethatbi, edle4inate v &ohe), gabspenan, of en,
mur oprof en, tri oxaprof en, suprofen, am noprof en, tiaprofenic acid,

fluprofen, Bueydsetyiryrtaphan,ilamewigines siagnesiim bmée magnesivnmsulfaterepi r ac,

herd o2, R RS mo B A, Rt AR S eRREE Y Doy T B enan ¢
acid, nifl urs megi-s(3ipHémmeiryD Iﬁ'ﬁhﬂom(,jBfdxé!hy'lssibhenfylﬂyﬂﬁﬁtbﬁﬁharcobarbital,

nimetazepam, nitrazepam, oxcarbazepine, paramethadione, phenacemide, phenetharbital,

pheneturide, phenobarbital, phensuximide, phenylmethylbarbituric acid, phenytoin,
phethenylate sodium, potassium bromide, pregabaline, primidone, progabide, sodium
25  bromide, solanum, strontium bromide, suclofenide, sulthiame, tetrantoin, tiagabine,
topiramate, trimethadione, valproic acid, valpromide, vigabatrin, and zonisamide.
Examples of useful antidepressants include, but are not limited to,
binedaline, caroxazone, citalopram, (S)-citalopram, dimethazan, fencamine, indalpine,
indeloxazine hydrocholoride, nefopam, nomifensine, oxitriptan, oxypertine, paroxetine,
30  sertraline, thiazesim, trazodone, benmoxine, iproclozide, iproniazid, isocarboxazid,
nialamide, octamoxin, phenelzine, cotinine, rolicyprine, rolipram, maprotiline,
metralindole, mianserin, mirtazepine, adinazolam, amitriptyline, amitriptylinoxide,
amoxapine, butriptyline, clomipramine, demexiptiline, desipramine, dibenzepin,

dimetacrine, dothiepin, doxepin, fluacizine, imipramine, imipramine N-oxide, iprindole,

-179 -



pi roxi cam sudoxi cam isoxi cam and pharnmaceutically acceptable salts
thereof, and m xtures thereof. OQther suitable non-opioid anal gesics include
the foll ovw'”;bgz -limting, chem cal classes of anal gesj ' tic,
nonst er oi dal é)(r)ﬁ/{;b?{)‘hr?f | ammatory 5 drugs: salicylic acid d?r(mg |{)/Jéds}¥§ﬁ

I ncluding aspirin, sodiumsalicylate, choline magnesiumtrisalijcylate,

sal sal ate, dPiEPaRIiRG meligracen, Metdprargipe; %orgmtﬁ}neswla@amgfimwolaaaoyyémg’a| azin:

par a- am nop - der | ' ' | ' BEmAD acetin;
i ndol e and rﬁg@g%’l %&é{O@tgﬁghﬂﬁh%@?ﬁgﬁ%g?h% cin, %&Wn ac, and
etodol ac; Ibehaxtyrirney bupropioncbwtacetia, dioradroll dulpxétidenetoperidaiiecfebirbamate, and

ketorolac; anthranilic acids 10 (fen tes), including nefenam ¢ acid and
mecl of enani deraexeiine Jeppentadiol; E?xqtﬁé’%ﬁgpﬁmthﬁp?gﬁ‘msé’ﬁ?ﬁc%enoxi cam,

and pyrazol ihdj ' x%ﬁ@g : mﬁlﬁ. r g?éh]l af%gﬁ@ ones,
i ncl udi né né%gﬁgggﬁsﬁﬂg’%gaﬁore 2t al e 9‘:'Eﬁ)(‘,qesc |%tg’|%ﬁao t dg’ P)s ‘see
Paul A. | nsekafld¥ant, piisdralind) piodinitant) gyriductidvahol; ritankéranuonindole Agbiditan and Dr ugs

Enpl oyed in the Treatnment of Gout, in _Goodmap &.15 G|l man's The .
Phar macol ogicBloride-seipirids, tandespipng; thezalinpne,sotepawin, tolosatons,) tranyisyprogHee,

Raymond W Ru S %%{tin : : n R Hanson, Anal gesi c,

Ant i pyreti c%;ﬁgﬁapﬁf V‘?nr% amgr'g’%‘%"}g%g%’uag‘gq}‘%@@ﬁﬁ ngt on: The Sci ence and
Practice of Pharmacy Wxamples of iSéfullCa2i-{hanke] Hlsukessriaclade, bui Sfemoelimit¢d 8R)

whi ch are herebg i pcar porated by ference in their e]gti reties. 20 Exanpl es

A ) re |
of usefdP chgpmdilic FIB?%rdéltla?ﬁin’Efﬁll‘ﬁbB@e%]é?%L imfhefEadil prenylaginge| | as
conbi nati on : I bed 4 . 1 Y=t ]ngm ’?Ji&e?’ o which is
her eby i ncor%g%lpgécg@{%?/&pg ,gr‘rér;aﬁéigﬂ | %mlldtal e%ﬁ%ﬁé&g an% es’gfﬁgglel}ebl Cox- 11
i nhi bitors cilndipink efdnidipinepelgodipine fietodipite) isradipme phacidi pime) lerednidipine)d.
Exanpl es of useful antimgraine agents inc¢clude, hut are not limted to, 25
al pi ropri de MANERBErMEATHipEne, aﬁ@amsew@ém%a{mwﬁwawmﬁhpn@r HEERtipinge,
ergocom ni N, .6 l#‘% ne. 1 . 0 HARSHeOXRNe
acet at e, fo%am ne@e’ﬁﬁe an%@r‘é’l Ihﬂfﬁ??lg’l\?lro ?%g ﬁF’%‘%‘FY?%&%@ ﬁ%/lf‘gelétgonm‘/ai‘%rslrgif1
met hyseil§i deerheriliapr ol ol , naratriptan, oxetorone, pizotyline, propranolol,
risperidone, rizatriptan, sumatriptan, tinolol, trazodone, zolmtriptan,

and mi xt ures t her eof . EXemplgs of upefhl antisancseagents inglade, bubareiot hnyed iy agent
useful for Tegyish 0l AicinPRbBNI Chydkbfiofile 8Gbiine! adbalb i ditsReioTPOUNd.
For exanpl e, the other ?ﬂerapeutlc agent ¢an be an antl enetic agént.
Exanpl es of altsetdmine, camibosmgdin, anegmitione acetdteiceninbglutetiimiden atmsadrinef ed t o,

met ocl opr om de, daonperi done, prochl orperazjne, pr.omethazine, )

chl or pr oz iARRSIoERle ANNAmY R, ASPARAEISSE APREENR. SRacCTding, a2etepd RZORYEBX y zi ne, -

178 V0,800%aAR30R hhlbiehl BRAtead bisRGEdh R i5a BRRGIANCATIES:

al i zapride, azasetron, quir nam et anaut i ne
bizelesin, bleomycin sulfate, brequinar sodium, bropirimine, busulfan, cactinomycin,

calusterone, caracemide, carbetimer, carboplatin, carmustine, carubicin hydrochloride,
carzelesin, cedefingol, chlorambucil, cirolemycin, cisplatin, cladribine, crisnatol
mesylate, cyclophosphamide, cytarabine, dacarbazine, dactinomycin, daunorubicin

25  hydrochloride, decitabine, dexormaplatin, dezaguanine, dezaguanine mesylate,
diaziquone, docetaxel, doxorubicin, doxorubicin hydrochloride, droloxifene, droloxifene
citrate, dromostanolone propionate, duazomycin, edatrexate, eflornithine hydrochloride,
elsamitrucin, enloplatin, enpromate, epipropidine, epirubicin hydrochloride, erbulozole,
esorubicin hydrochloride, estramustine, estramustine phosphate sodium, etanidazole,

30 etoposide, etoposide phosphate, etoprine, fadrozole hydrochloride, fazarabine,
fenretinide, floxuridine, fludarabine phosphate, fluorouracil, flurocitabine, fosquidone,
fostriecin sodium, gemcitabine, gemcitabine hydrochloride, hydroxyurea, idarubicin
hydrochloride, ifosfamide, ilmofosine, interleukin II (including recombinant interlenkin

I or rIL2), interferon alpha-2a, interferon alpha-2b, interferon alpha-nl, interferon
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bronopri de, buclizine, clebopride, cyclizine, dinmenhydrinate, diphenidol,
dol asetron, neclizine, nethallatal, netopi mazi ne, nabil one, oxyperndyl,

pi pamazi n ine, sulpiride, tetrahydrocannabi nol razi ne,
t hi opr opereggsfrqu&%%pi setron, and 5 m xtures thereof. ExaPC f{e%sﬁéwhﬁgf ul

d k d t t byt
D prenol of - alghde H3f BT RS e T s St Shorie,
bevant ol ol , janbéctiaR raQétQtE; 1&%1@61&&&&&%&@ hla%ozotelﬂyaf&hmndebmﬂeﬁek&l

bunitrol ol , buprano , butidrine hydrochloride, butofil ol ol, car azol ol ,
carteol ol , sedlumdldnmsnn@dbsogimme hydzschloside] masnprasgob meaysansine, di | eval ol ,
epanol ol , esm)h](éf | nde oI ol abet al ol .. | evobun

meti pr anol of2€c drr%lblpg %Imeg‘?ﬁfm}la8?taten5‘8%?5?%‘]0?9%&63?’\}5%8‘131@’

ni fenal of, RidAbgaH lI ﬁEnc ﬁ)t@ ﬁl'il%“ﬁie‘ﬂlotreﬂﬁt@bxﬂétﬁbﬁéxat@édﬂiiﬁhOxhetoﬁﬁﬁ‘é?tnﬁétﬁljedepa
pronet hal ol , propranol o sotalol, sulfinalol, talinolol, tertatolol,

tilisolol, mlmcmuﬁle,tmitoqamn,om,tocannim( mjtagillio) mlta:nah:m astomycm; afitdsper,
antlconvulsan i ncl.ude e, na 5 ac hen turlde

S butorn. aRbiotansnEosedg by BEHORR b tholE st eaab ARy o
atrol act am @Fmaﬂlﬁfd BRistian, PALLRERL, Peg &ﬁhghd&”b@fdﬁg?cﬁ? geﬁﬁﬁﬂ@ﬂiﬁ@ BEPIBRyCin
cinronmide, clonethiazole, clonazepam decimem I et hadi ong,

di met hadi oneulfalc;mrfpsfamudq pipobronudna piposwifanapiroxantrone hydrastilomidie pIIM| n,

f el bama one abapenti n 5-h dr oxytr ophan, .| anotrj gi.ne
nmagnesi Eﬁ1 bP 9§ &g ifﬁ‘ﬂ% Rarfigom ?%‘é‘ﬂ@ ErPTOfAIBSH 361:8 loride,

met har bi t al puf&b}%ﬁi hfbm}"&i RydrsetTbRg, Ipyr'%z@i%hﬁ hbc'in{n% RBRAiaNad sifidg o|1‘,y dantoin,

3- et hyl - 5- phenyl hydant 6i n, nar cobar b ni net'azepam nltrazepam
oxcar bazepi ndingohh)adrechdamldﬂan@nuqtomermm@mm spatfesate badiwmnt sparsomykimet uri de,
phenobar bi t al hensum m.de lﬂ%%gnéﬁmt h%zl barbi turic, ac

r

P hot hoayl at SPiLdRRTARTRHGEEh Fastng, Shpdeplplis SSipisr ROEPOEP S b de.

sodi um 25 brsﬁaaféﬁar ta?i%loﬁ%ﬁﬂ teebg AR édd’iﬂxﬁ’rt e telSitntiBhE& Ry diBchlsNad, hi ame,
tetrantoin, tiagabine, topiranmate, trime hadi one, val proic aci d,

val pronijle, temaepoblin, teniposide temmmme@lelactmah}ﬂﬂuprlm, ﬂllsg!ianin%tﬂmtdmp ressants
I ncl ude, bu

t limted to ne carox one m
(S ortal opHafree HreparB e it G0 Re, ol LR sirfins PhARHAE
hydr ochol or hﬁiﬁe&éﬁf@ﬁﬁﬁétté&@fé‘ él@@ﬁbﬂh@e u?fitbfe!hhpmmozelémﬁfdchléﬁde Aeh&Ket i ne,
30 sertraline, thiazesim trazodone, bennoxi ne, rocl ozi de, iproniazid,

i socar boxaz iiistand, allrmdelapm@ndmrtnporﬁme\rmblastm Su ate; vineristine sulfasg,pr i ne,

rolipram maprot.iline rretr i_ndol. ser | mrt adi na Iam
i 11 oty | Aasting.oERsipP SR afSchidhe SUpRh Sinalin i of %%ﬂ%flﬁf

denexi ppo! i RhordlBink Rir@hte Minrdiidid Sffate) vinz6lidiBé &ﬂfdté‘@zordi@khk&ﬂplﬂmn oxepi n
fluaci zine, im pram ne, i m pram ne N-oxi de, i pri ndole, - 179 - WD 2005/ 009987

PCT/ US2004/ om@statin, Zloufmgnéyﬂmhloném tracen, metapramine, nortriptyline,
noxiptilin, opipramol Exgmﬁ %% othiet anti-cancer drugs include, but are not limited to,

20-epi-1,25 dihydroxyvitamin D3; 5-ethynyluracil; abiraterone; aclarubicin; acylfulvene;

adecypenol; adozelesin; aldesleukin; ALL-TK antagonists; altretamine; ambamustine;

25 amidox; amifostine; aminolevulinic acid; amrubicin; amsacrine; anagrelide; anastrozole;
andrographolide; angiogenesis inhibitors; antagonist D; antagonist G; antarelix;
anti-dorsalizing morphogenetic protein-1; antiandrogen, prostatic carcinoma,
antiestrogen; antineoplaston; antisense oligonucleotides; aphidicolin glycinate; apoptosis
gene modulators; apoptosis regulators; apurinic acid; ara-CDP-DL-PTBA,; arginine

30 deaminase; asulacrine; atamestane; atrimustine; axinastatin 1; axinastatin 2; axinastatin
3; azasetron; azatoxin; azatyrosine; baccatin III derivatives; balanol; batimastat;
BCR/ABL antagonists; benzochlorins; 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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pr opi zepi ne,

protriptyline, quinupramne, tianeptine, trimpram ne,

adrafinil, benactyzine, bupropion, butacetin, dioxadrol, dul oxetine,

et operi done,

f ebarbamate, fenoxetine, fenpentadiol, fluoxetine,

f I uvoxam n¥O0 esaeI9por phyrin, hypericin, 5 | evophacet oper BEBUS20040%3812ant i ne,

m | naci pran,
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mismatched double stranded RNA; mitoguazone; mitolactol; mitomycin analogues;

mitonafide; mitotoxin fibroblast growth factor-saporin; mitoxantrone; mofarotene;
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30  inhibitors; stipiamide; stromelysin inhibitors; sulfinosine; superactive vasoactive
intestinal peptide antagonist; suradista; suramin; swainsonine; synthetic
glycosaminoglycans; tallimustine; tamoxifen methiodide; tauromustine; tazarotene;
tecogalan sodium; tegafur; tellurapyrylium; telomerase inhibitors; temoporfin;

temozolomide; teniposide; tetrachlorodecaoxide; tetrazomine; thaliblastine; thiocoraline;
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sulfasalazine; olsalazie; mesalamine; prednisone; azathioprine; mercaptopurine; and

methotrexate.

25 Examples of useful therapeutic agents for treating or preventing IBS
include, but are not limited to, propantheline; muscarine receptor antogonists such as
pirenzapine, methoctramine, ipratropium, tiotropium, scopolamine, methscopolamine,
homatropine, homatropine methylbromide, and methantheline; and antidiarrheal drugs
such as diphenoxylate and loperamide.

30 _ Examples 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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Examples of useful therapeutic agents for treating or preventing a seizure

include, but are not limited to, carbamazepine, ethosuximide, gabapentin, lamotrignine,
25  phenobarbital, phenytoin, primidone, valproic acid, trimethadione, bemzodiaepines,
gabapentin, lamotrigine, y-vinyl GABA, acetazolamide, and felbamate.

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,

30  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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met r oni dazollajopeddolf amhhmﬂepmssant daganioh;as mtEBaIgmehrbelovpr edni sone;
azat hi opri ne; nercapt Oé)’% uri and. . net hot r exat e. npl es of useful

r

t herapeutic agents fo ?ﬁ?fd‘sﬁﬁ‘ﬂ PReEAPERHS qggn§s|§grtr§q§1@g§agrevsgtgngaqe not
limted to, xﬁfﬁgﬁﬁé‘h‘aﬂdb%t SR Hnhilg tBesﬁﬁf%irgqt &%}%@ &ée eﬂnﬁé

pi renzapi ne, octram ne, 1pratropium ropi u Copo m ne,

met hscopol ardaffeine; hmldmta—bkmcbﬁs sﬁnhrmtprmpmmcdolcmdzrhydmﬂ ;cmddiévalproex.net hant hel i ne;

and anti di arrheal dru Lfch as eno | ate and | operamnm de. ,30 Exanpl es
of usef Ui therapeutlcgéﬁfé‘m%s‘?d’ise TAPRYIRECRISdORted OF RreVER{ing YQIyiLin

di sor der %!flﬁ@e bQ{‘{ue%? if@kd td, 'S‘I% QreEtho{‘ﬁﬁig%ﬂB&esucﬂﬁ%ﬂdﬁgétﬁﬁ

amant adi ne uoxet | ne, Upl’ enor Ine, "an opl—ate agoni st

3- phenoxypyrdcﬂhsamon | geamsatrioh pahgd trqnmmn;sdoplaymhmbépmmn aileagoarstk suieh a¢ oni n
ant agoni sts. - 184 WQ 20 85/ 9987 PCT US2004/ 02391 Ex,z(aigrrpl s, of usef ul
t her apeut i ¢ PAREHPBCRENC: YipRazine, SRIGTRIRMaZ. BaiociopLypide, anddomperidone;

par ki nsoni srgp &yebXd6ids h %r(ferﬁEthLIédﬁ‘e,t £l Befzodiazepines such as lorazepam and
20  alprazolam.

Examples of useful therapeutic agents for treating or preventing
dyskinesia include, but are not limited to, reserpine and tetrabenazine.
Examples of useful therapeutic agents for treating or preventing
depression include, but are not limited to, tricyclic antidepressants such as amitryptyline,
25 amoxapine, bupropion, clomipramine, desipramine, doxepin, imipramine, maprotilinr,
nefazadone, nortriptyline, protriptyline, trazodone, trimipramine, and venlaflaxine;
selective serotonin reuptake inhibitors such as citalopram, (S)-citalopram, fluoxetine,
fluvoxamine, paroxetine, and setraline; monoamine oxidase inhibitors such as
isocarboxazid, pargyline, phenelzine, and tranylcypromine; and psychostimulants such as
30 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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car bi dopa/ | evodopa, pergolide, bronocriptine, ropinirole, pram pexole,

ent acapone, tolcapone, selegiline, amantadi ne, and tri hexypheni dyl
hydrochl ori de. 5 Exanpl es of useful therapeutic agents for treating or
prevent i ngW4h300&P89987% ncl ude, but are not linmted to, benzREIHIWP4/PE812 such
as al prazolam brotizolam chlordi azepoxi de, cl obazam cl onazepam

cl or azepat e,andtheptherapavticiagenteanhe adaginiaterdda mtdrhativelys aicompbsition zempprising

hal azepam | orazepam m dazolam..nitrazepa notdazepam oxazepam. .

b azepam  qUBAEERTe ke &b a Firesa CotapBRd nd ASH GRS ass 2D ERRRE B en s,
such as buspiyepfRBrivaISRbMRDE andtBSAREapEiRic abeRtTlh b E!@ncu%&hﬂy a@Rhistere@! Bi dem
and zal eplon; tranquilizers, such as barbrtuates, e.g., anobarbital,

apr obar bi t alanotheuembeditientlan effectiveiniamint ofweRipetiding Coaipound israsingnistesdd,

pent obarhital, phenobarbjtal, . secobarbital, .and thiopental;. and propanedi ol
P banat s rige AP S AisRbtohmia Eren (b ve moub OF Spfer hfaadi ARAN

therapeuti C [gegbhbbimdnt, 3 Piirihe RoRiRRhA RAdBELLRRMwhidEWIR: DUt are not
limted to, carbamazepi ne, ethosuxi m dé, gabapentin, |anotrignine,

phenobar bi t gherapdutic\agentrexents iththdmpeytiosffaot, or theanthet, therapentichageiitane,

benzodi aepi nes,. . gabapentin, .| anptrigi ne, .y-vinyl GABA, . acetazol am. de, and
el banmr o BAgBGEAIIRP Bipe R neiod £yt 1 thermopy ik aoh s Lo | ng
stroke 20 ifﬁe‘léﬂﬂﬁ aOWhdRicg Not limted to, anticoagulants such as heparin,
agents that "brea %Ip clots such as streptokinase or tissue plasm nogen
activatdO, agents thatA cenpositiemef the imyestiothisgsepanadby ¢ olethmd comprisingst er oi ds,
and acetylsaljcylic acid, anpl es. of uyseful therapeutic agents for treating
o prevent | rdniting e Fiperktine S Pbatd e pgnarsulieT e tte SEMAms epi ne.

et hosuxim d haﬂﬁ&%ﬁﬁ@aﬁl’y&cc g E%{ggz: %lﬁegcipgee'ﬁt.phgﬁ%aﬁﬁ lBLA B¢ acoBRpM¥ied Ring

pri m done, val proic acl trimet nzodi aepl nes, gabapentin,
| anot ri gi ne,methedsisnow@ABAadmixdnga cdmapiund (omsatt) fmd dphatmcedficalty kecsptableusef ul
t herapeutic agents fqr, treatin r preventj.ng. uritic . conditiqgn include,
but are not PrATeEexiBient Jpne pebedinesy e ipdidadCamapund s pesenie Bes uch as
am triptyl i N@mp FﬁiBﬁ%FLJﬂ@ﬁfe&ﬂgaH%ﬁtpi n; antidepressants such as those given
bel ow, 30 nenthol; canphor; phenol; pranoxine; capsaicin; tar; steroids; and
anti hi stam nes. Exanpl es of useful therapeutic agents for treating or
preventing psychosis include, but ard9not KITSited to, phenothiazines such
as chl orpromazi ne hydrochl oride, nesoridazine besylate, and thoridazine
hydr ochl ori de; t hi oxarTheaneantionehcaspassds|kats ehpat ehd sixeplify drechdidinietritionafa
hydrochl ori de; c¢J.ozapi ne; risperidane; ol anzapine; -185 WO 2005/ 009987
PCT/ US2004/ 34 e GompPus e 3UBali api ne funarate; hal operidol; hal operi dol
decanoate: 1 OXapi N S UEejia Sir of R hOEIRIRR CBMAHRAN Bil ARapPlotRAddipdittne

20 Compound. In one embodiment, the unit dosage form is a container, which can be

=]

sterile, containing an effective amount of a Piperidine Compound and a pharmaceutically
acceptable carrier or excipient. The kit can further comprise a label or printed
instructions instructing the use of the Piperidine Compound to treat a Condition. The kit
can also further comprise a unit dosage form of another therapeutic agent, for example, a
25  second container containing an effective amount of the other therapeutic agent and a
pharmaceutically acceptable carrier or excipient. In another embodiment, the 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
30 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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Exanpl es of useful therapeutic agents for treating or preventing
Huntington's chorea include, but are not limted to, hal operidol and

pi nozi de. 5 Exanpl es of useful therapeutic agents for treating or preventing
ALS i ncl ud¥) 2005/00988% not |imted to, bacl of en, neur ot r opPCTUSWO4/423312
riluzole, tizanidine, benzodiazepines such as clonazepan and dantr ol ene.

Exanpl es of useful the [ f I . i gnitive
di sorders incl ude, but'ﬁ‘%?ﬁ&fﬁé&{inf%ﬂﬁpg%s ﬁ?%s‘;tafg‘%@%?@?“‘t%géﬁ?‘{r?g rtﬁgreventi ng
dementi a sucihveditbradisaeiilidiot beloseaeed hs spebitipaldf Bmnitirgihe pieation descelbedgs such
as thioridazine and hal gperidol; and antidepressant such as those

rugs
given bel ow AENaABIEdicEiS., Seal arisHeRugldhe it cBiuE LIRS theSRPHHGIGHOf al
preventing a ] i i . L 7 . P ¥
et hyser ot der AR AR IABHISE et dov@bbed B! Yo Be Wiugt WER LB Bese )
verapam |5 agidlie mah®a®end chondes aifdrtmlation o8 afindr chiges i vk pe2intgied 65si€.§r
treating or preventing vomting. include, but are not limted to, 5-HT3
receptor ant a§dnbe censidesed tofald nathin dieseepe of dlag inyentionincoparatesddieram, and
tropi setron; dopam ne receptor antagonists such as prochl orperazine,
t hi et hyl perazi ne, chl orpromazi n, netocl opram de, and donperi done;
gl ucocorticoids such as dexanet hasone; and benzodi azepi nes such as | orazepam
and 20 al prazolam Exanples of useful therapeutic agents for treating or
preventing dyskinesia include, but are not limted to, reserpine and
tetrabenazine. Exanples of useful therapeutic agents for treating or
preventing depression include, but are not limted to, tricyclic
anti depressants such as amtryptyline, 25 anoxapi ne, bupropion,
cl om pram ne, desipram ne, doxepin, impramne, maprotilinr, nefazadone,
nortriptyline, protriptyline, trazodone, trim pram ne, and venl afl axi ne;
sel ective serotonin reuptake inhibitors such as citalopram (S)-cital opram
fluoxetine, fluvoxam ne, paroxetine, and setraline; nonoam ne oxidase
i nhibitors such as isocarboxazid, pargyline, phenelzine, and
tranyl cyprom ne; and psychostinul ants such as 30 dextroanphetam ne and
nmet hyl pheni date. A Pi peri di ne Conpound and the ot her therapeutic agent can
act additively or, in one enbodinment, synergistically. In one enbodinent, a
Pi peridine Conpound is adm nistered concurrently with another therapeutic
agent; for exanple, a conposition conprising an effective anount of a
Pi peri di ne Conmpound and an effective anmount of -186 WO 2005/ 009987
PCT/ US2004/ 023912 anot her therapeutic agent can be adm ni stered.
Al ternatively, a conposition conprising an effective anmount of a Piperidine
Conpound and a different conposition conprising
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an effective anount of another therapeutic agent can be concurrently
adm ni stered. In another enbodi nent, an effective anount of a Piperidine
Compound is _adm nistered 5 prior or subsequent to adm nistration of an

ef fecti ve JNOAMSOB8Anot her therapeutic agent. In this eREBUSHIN2Ihe

Pi peridi ne Conpound is adm nistered while the other therapeutic agent
exerts its therapeutic effect, or the other therapeutic agent is

adm ni stered while the Piperidine GonpoEBXAMPIES its therapeutic effect for
treating or preventing a Condition. 10 A conposition of the invention is
prepared by a nethod conprising adm xing a Piperidine Conpound or a

phar maceuti cal | y satceEXAMPEE |1t MTHE%SOMEEERIDHNE}QQMUNDSB carrier
or excipient. Adm xi ng can be acconptyg gg nethods known for adm xing
a conpound (or salt) and a pharmaceufically acceptable carrier or

exci pient. In one enbodi nent the Piperidine Conpound is present in the 15
conposition in an effBglivesamoung. 4.9 KITS The invention enconpasses Kits

that can sinplify the ady atigyn of a Piperidijie Conpound to an ani mal.

A typical kit of the invi za ynit dogpge formof a Piperidine

20 Compound. I n one enbos D, unit dosage f LS cont ai ner, which
can be sterile, containingZan efrective anmoynt ¢f a $E;:>\dine Compound and
eygi i ant. e ki

a pharmaceutically acceptable carrier or can further
conprise a label or printed instructions in ting theyuse of the

Pi peridine Conpound to treat a Conditign. The Kit can also further conprise
a unit dosage form of another therapeutiipmegent, for exanple, a 25 second
cont ai ner containing an effective anount rooh tepeatat her t herapeuti c agent and
a pharmaceutically acceptable carrier |or excipient. In another enbodinent,
the kit conprises a container containiing an effective anount of a

Pi peri di ne Conpound, an effective anodnt of another therapeutic agent and a
pharmaceutically acceptable carrier or excipiegat. Exanples of other

t her apeutic agents incl udd~Jbui-= ¢ limtedto, those 30 listed above.
Kits of the invention can fur gJonpryse a hce at is useful for

admi nistering the unit dosage mpI 84" of shich R\ devi ce include, but

P
]
R

are not limted to, a syringe INJbag, a patch, arn/inhaler, and an
enema bag. - 187 WD 2005/009987 PCT/ US2004/ 023912 foll owi ng exanpl es
are set forth to assist in understanding the invention and shoul d not be
construed as specifically |ip+-Qg the ipvention described and clained
herein. Such variatio 0 e i ﬁantion i ncluding the substitution of al
o
DMF, 100°C
0
F NN
/>_NH '
N o]
: )
o}
HCVethyl acetate
room temperature
0
F NI
/>__NH N
N
o]
C
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equi val ents now known or | ater devel oped, which would be within the purview
of those 5 skilled in the art, and changes in fornulation or m nor changes

i n experinental design, are to be considered to fall within the scope of

t he i nvent worzobsieosgror at ed herein. -188 WD 2005/ 009987 ACH/USBIGOMNAV23912
5. EXAMPLES 5.1 EXAMPLE 1: SYNTHESI S OF Pl PERI DI NE COVPOUNDS CYE AND EKG F
SO >NH2 + NN N NN DM roomtenperature O F~ S ~NHN AN 0O OCNH

ODWF, 100 CO F CSNH B HC/ethyl ace roomtenperature F S > NH ao
C - 189 WD 2005/009987 PCT/ US2004/023913|1 \{ CH3 iN
=N
CHj4
Br
n-buty! lithium
-50°C
Y
F

s 0O
O
N H N

EKG CHg

DAST/DCM

2-amino-6-fluorobenzothiazole (15.0 g, 89.2 mmol) was dissolved in
DMF (100 mL) and cooled to about 0°C under a nitrogen atmosphere. 1,1-
Carbonyldiimidazole (15.2g, 93.6 mmol) was added to the reaction mixture and the
5 reaction mixture allowed to stir at about 0°C for about 1 h. The reaction mixture was
then allowed to warm to about 25°C and stirred for about 3 h. The resulting reaction
mixture was then diluted with acetone (100 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
10  mmol) 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
15 ether (150 mL) to provide Compound B as a yellowish solid (19.0 g, 65% yield).
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Br n-butyl lithium -50CF O /}'" H, H NEKGCHgi DAST/DCMF O H ~ F
INtb N CYE CH3 2 2-am no-6-fluorobenzothiazole (15.0 g, 89.2 mvpl) was

di ssol ved WQZ@%&QQO m.) and cool ed to about OC under apakwgg(g}gmpgl% he

at nosphere. rbonyl di i m dazol e (15.2g, 93.6 mmol) was a

reaction mxture and the 5 reaction mxture allowed to stir at about OC for
about 1 h. The reacti orompRungd B (14Q g) waesnspendeddn 2 pyxinge of etylasefate @¥ and

acet one ( 2000 pad Hylhoorloic AG8 (30 3 b ERGhacPlertut 6 B A B Tpleslhi o'
ol ) as a yrhéton mikngehwad thehtwoRd)tb abdvit 2550 pouediid waHSEE0HLD) and teg i dr ous

DMF (100 niL), 1, 4-dioxa-8-aza-spiro (4,5] decane (7,99, 55.2 10 mmol) was
added to t heofrtbetasulting selusipe adjusted topyalue ef 2hoygdAdising agHEOUS POBREEM: 0 st r

for abo 1 h out C er Ltrage . T S ent was
then re edcgr]ﬁoﬁ%&er' %&ﬁ%uétggwoggtg%nrvé’%atﬁﬁﬁ? e e&%’lﬁ?%ﬁgﬁcgsﬁt% E@n epegilu)?ﬁ ed into a
1M aqueous sgtadTwaddne BAZE0S andrethoved vaber Rih@dPEesk@resd bfovidy a suliduhatl h.
The reaction m xture was then filtered and the filtrate dried under vacuum

The resul ti nyaswashgd wath diethhikeether to proyids thy Conpound ef formuln Giay adightayedlonde
Compound B as,. | aiesh: salid (19.0 g, 65%vyield). - 190 WD 2005/ 009987
PCT/ US2004/ O%fﬁb%o%%x?’ﬁz&B (19.0 g) was suspended in a m xture of ethyl
acetate (150 nl) and hyga@shtieh of ndaiyd liem L sMichdxand, &8 1LALE10.24fmol) f or

about 4 h. The resultin reaction mxture was then cooled to about 25C,

poured i H o inatiethyletiy (rmL)awas added gnap-wise a pelutien of 2-bremedimethplpyddipest ed to
a val ue of Si 0 ' 0, Qdy sul.tj
sol ution vvagami ]lg%af%@g Q?ﬁ#&%@h@ﬁﬁ%@eé&%%e'.%ﬁr\'ﬁteﬁgbﬁyls eglggel%aatlﬂel&gg dried
(MySO4) and steioeptete. UTk fesul 6y 1t ¥as alldvddao W@ eroabsal 50°C il stirred

for about 1 h. The compound of formula C (1 g, 3.41 mmol), dissolved in THF (15 mL),

was then added drop-wise to the resulting mixture and the mixture stirred for about 1 h.

15 at-50°C. The resulting reaction mixture was then quenched with saturated aqueous
ammonium chloride at about 0°C and the resulting mixture extracted with diethyl ether.
The ether layer was dried (Na;SO4) and concentrated under reduced pressure to afford a
solid that was purified using flash chromatography (silica gel eluted with a gradient
elution from 30:70 ethyl acetate:hexane to 70:30 ethyl acetate:hexane) to provide
20 Compound EKG as a white solid.
To a suspension of Compound EKG (0.74 g, 1.92 mmol) in DCM (10
ml) was added drop-wise a solution of DAST (0.62 g, 3.84 mmol) at about -78°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
25  saturated aqueous NaHCOs3 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
30 NMR.
Compound B: "H NMR (CDCls) 8 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 (CDCls) § 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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was washed with diethyl ether to provide the Conpound of fornmula C as a
light yellow solid (12.0g, 82%yield). To a solution of n-butyl lithium

(1.6Min h m., 10.24 mmol) 10 in diethyl ethe added
dr op-w se 2%20 a/tol&vgﬁ%of 2- brono-3-nethyl pyridine (1.76 g?c&@s%l/ﬂ&fz)

The resulting sol uti off ot FRGS AR GRpNet af fo-i 33 0TI RIS 1 or
about 1 h. Thes cs)m&umﬁ)omseﬁmﬁ)aﬂs((éd q=83/ ﬂﬂ6HEDhH),ﬂl@§ﬁ|M®d6'68(ﬁﬂ‘éE (15

m.), was then added’ drop-w S€ to the resulting m xture and m xture
stirred for 1Eotl6 (EnthILB 8 (t,J5024 Hﬁnéﬂbeﬁsﬁl Gsi gﬁ),ﬂe@c&m &}Dniﬁﬂtﬁd,dﬂéé t hen
quenched WnH]& gﬁi‘urat ed aqueous ammoni um chloride at about OC and the
resul ting PRt racted with diet hyl ether. The ether |ayer was dried

(Na2SX4) sand concentr@o%bduﬂdmeqqmqmcm%eld@ @)frfsqm @32&13']_415@[?“ was
purified using flash chromatography (silica gél eluted with a gradient

el ution frodH30740 (ét)=/17 He.c2H) 2:18dmaH), oA 17(8, 3612:0,1¥4, 28344 &, Frehzahly, t o
provi de 20 a ensi on of Conpound EKG
(0.74 g, WE Eﬁ%ﬁﬁ @W)"S’@}a yd%&? %ﬁgB{’) Wi se a solution of DAST
(0.62 g, 3 84 mmol) at about -78C under a nitrogen atnosphere. The
resul ting m xturgyas EXAMME 20 SYNTHESIS ORPIPERMDINE COMPOENDS about

-50C for about 2 h. TRe reactron m Ay ANBANAEN duenched wth 25 saturated
aqueous NaHCO3 and extracted with Dé\?l—%m/as dried (Na2SO4) and the
DCM re ed under redggs Q%}p SOl Iﬁ%@ﬁ { £

usi ng mgam lica col um %ﬂ)ﬁ&é?ﬁ‘i’?ﬁargcg ﬁee?ﬁggg(!g?%: exane O%Ug%%otg
Conpound CYhsatodbtaih Compsohds EKG@ndTYRCk uesz:rrbted gbawedn Bxamiple CexdepiGhatand
CYE was confirnmed by 1H 30 NVR Conpound B: 1H NI\/R(CDCB S 9.67 (br s,

1H), 756 (s A3-texmbutyt aadmemas used lnmlace°f2zaamee -6-fJuorobenzpthiaggle. 3 97 (m 4H),
2.58 (t, J=6.2 Hz, 4H), 2.49 (m 4H) ppm Conpound C: 1H NVR (CDC13) 8 9.44

(br s, 1H), 757@71 Y 95 (t,

J=6.0 Hz, 4 SiviTmuvicIcs
PCTI US2004/ 023912 Corrpound EKG 5 (d, J=4.5 Hz, 1H),

710 (mS1H, ¢ 68 (niComeO %f@f’av@%@ﬁf obém;%"vdtme' L A

(s, 3H), 2. #&sckiBed abdve. 1. 50 (d, J=12.4 Hz, 2H) ppm 5 Conmpound CYE: 'H NWR
(CDC13)61040(brslH),832(d J=4.5 Hz, , 7.47 (d, J=7.7 Hz, 2H),
.13 (m 2H), 4.41 (dTheStactre ofCompyunds EKE gnd ﬂwaacmﬁrmedby HNMR

and mass spectrometry (MS).
Compound EKE: 'H NMR (CDCls) & 8.40 (dd, J=1.0, 4.7 Hz, 1H), 7.77
20 (d,J=2.0Hz, 1H), 7.59 (d, J=8.6 Hz, 1H), 7.55 (dd, J=0.8, 7.6 Hz, 1H), 7.36 (dd, J=2.0,
8.6 Hz, 1H), 7.22 (dd, J=4.7, 7.6 Hz, 1H), 6.75 (br s, 1H), 4.20 (m, 2H), 3.64 (t, J=12.2
Hz, 2H), 2.50 (s, 3H), 2.40 (dt, J=4.9, 13.1 Hz, 2H), 1.73 (br s, 1H), 1.58 (d, J=12.7 Hz,
2H) ppm.

MS: 403.2 m/z (m+1).

25 Compound CYC: '"H NMR (CDCl5) § 9.24 (br s, 1H), 8.36 (d, J=4.6 Hz,
1H), 7.77 (d, J=2.0 Hz, 1H), 7.56 (d, J=8.6 Hz, 1H), 7.50 (d, J=7.6 Hz, 1H), 7.37 (dd,
J=2.0, 8.6 Hz, 1H), 7.15 (dd, J=4.7, 7.6 Hz, 1H), 4.15 (m, 2H), 3.48 (t, J=12.7 Hz, 2H),
2.52 (d, J=5.9 Hz, 3H), 2.17 (dt, J=1.6, 9.9 Hz, 2H), 1.67 (m, 2H) ppm.

MS: 405.1 m/z (m+1).
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2H), 2.47 (s, 3H), 2.36 (m 3H), 2.07 (t, J=12.4 Hz, 2H) ppm 5.2 EXAWPLE 2:
SYNTHESI S OF Pl PERI DI NE COMPOUNDS AYH AND AMI 10 Conpounds AYH and AMI were
obtained b anal ogous to that used to obtain Co nd CYE
as descri bmaégﬁl@%;’l Exanpl e 1 except that 4-tent-butyl ani |§10e%ml§§§§used
In place of 2-am no-6-fl uorobenzoth| azole. 5. 3 EXANPLE 3: SYNTHESI S OF

Pl PERI DI NE COMIOUNEXAMBE Fad BIND PHEREDING-CAOMEPONL iR py
nmet hods anal ogous to those descri bed above. The Structure of Corrpounds EKE
and CYC was confirned Bhye folloning asaawcmslss@étdmtrat; thayB)iperdinepound EKE

2750 IV(Rd( C\[J)Cééémg&‘?n‘fi}%}&ddt? ‘%ém%i?ood“d ackgtdn b@‘?&seﬂllﬁf’r arigd °(ré’8gvegt‘¥6 & 3 6

Hz, 1H), 7. 2zif.dd, J4776Hz 675(brs 1H), 420(m2H) 3. 64
(t, J=12.2 . 2H), 250(s 240(dt J=4.9,13.1 Hz, 2H), 1.73 (br s,
1H), 1.59 (d 1=12. 7 Hell cultares; girimans: gliabaulmresare prepated frosn cormigesaid CYC 'H

IH) 7,56 (P r&glge"lagw&eﬁff%'i@ blﬁs%%r( ety ey giddisd sud foeybissggred "

Hz, 1H), 7. 115y(rﬁﬂatldn-4’l‘ﬂe &sﬁtlhg cellhﬂmo%en&é i Elzate@'@n,to Pol4DAysinelprécoatedHz , 2H)
2.52 (d, J=5.9 Hz, & 17 (dt, J=1 1,67 (m 2
405.1 m z (n¥Y}3 flasky IQ@A@owmgmlmmm&em/mmck@sm %79@2

: LNB)'e#SnSf - et 0 T bR S Mg R Sy A ﬁﬁgi‘i,ed

are usefyd fpa), buffeleld PetHOr5 RV HEEPES) 8nd SapPlemenfsd with 55%Eféda1 6dH deirR $ FCEX, " mary
glial cultures are prepared fromcortices of Sprague-Daw 18 days ol d

enbryos. Thecasanerciadly aypidable ﬁg@dﬂ%ﬂowbpmﬂ@@@ iQuadw, NE), andiinenbated oh.

{1'aske. ( Bl OCERE aonhrdr oo AEhRrEsRe SppitrRBtaion beeaeB 0% Dt pany
P 1077, 4) - T b b e e o ¢
serum (" FCS, ﬂasks,o@ne dey fdlloyving thid pirificafiomstepisetanderylmbrocyte onltwss amc. of
Qraha, '\E) ' &ta cz)hs ed%byastu%pla%ng onto 96 poly-D-lysine precoated T175 flasks (BIOCOAT) at a
density of 65,000 cells/well in DMEM and 10% FCS. After 24 hours, the astrocytes are
washed with serum free medium and then cultured in DMEM, without glutamate,
supplemented with 0.5% FCS, 20 mM HEPES, 10 ng/mL epidermal growth factor

(“EGF”), 1 mM sodium pyruvate, and 1X penicillin/streptomycin at pH 7.5 for 3 to 5

nO

20  days at 37°C and 5% CO,, The procedure allows the expression of the mGluRS receptor
by astrocytes, as demonstrated by S. Miller et al., J. Neuroscience 15(9):6103-6109
(1995).

Assay Protocol: After 3-5 days incubation with EGF, the astrocytes are
washed with 127 mM NaCl, 5 mM KCl, 2 mM MgCl,, 700 mM NaH,PO,, 2 mM CaCl,,

25 5 mM NaHCO3;, 8 mM HEPES, 10 mM Glucose at pH 7.4 (“Assay Buffer”) and loaded
with the dye Fluo-4 (commercially available from Molecular Probes Inc. of Eugene, OR)
using 0.1 mL of Assay Buffer containing Fluo—4 (3 mM final). After 90 minutes of dye
loading, the cells are then washed twice with 0.2 mL Assay Buffer and resuspended in
0.1 mL of Assay Buffer. The plates containing the astrocytes are then transferred to a

30  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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37C and 5% CO2. After 24 hours, FCS supplenentation is reduced to 10% On
day six, oligodendrocytes and mcroglia are renoved by strongly tapping the

si des of trw? 2{5‘]?@@(9 . One day following this purificati onggtrg%@@@?ﬁw?lry

astrocyte cult re 15 established by subplating onto ySi ne
precoated T175 flasks (BIOCOAT) at a density of 65,000 cells/well in DVEM
and 10% FCS.confaining 3aripusigogcentiationsefraipeiding Compapaddidutod imAssay Bwffer ee

medi um and t cul i.n wi t hout gl enentad with 0.5%
Fes, 20 v HERB A oE i HtSar iy sl kB el HEBME o PR B O
pyruvat e, anfluckescBidel i§ nlonitbredifoLD iRAdted. 10.68 mblbf 4 4X khutardate Qolutidh (agonis)ad 37C
and 5% CO2. The grocedure all ows the expression of the n3d uRS receptor by

astrocytes, then i@ eacht well t9previdw/efingl glutamate congentrationds eachinwell of 10
15(9): 61Q3-61 5). Assay..Protocol . After,3:5 i ngubat i i th EGF,
Lhe bt ouyt BOE Pl ikesch A ek Shctidreq o A hagiionef B Sedolit HakBBhith L1 ©
NaH2PO4, 2 nddditfal Zhhe f3fal MO bodehatich ilvhd ERESis 1169 M GhdhcxperimbntpH 7. 4

("Assay Buffer”) and |oaded with the dye Fluo-4 (commercially available from
Mol ecul ar Pridunsescerge. is gfonitorgdras 2 fortion ¢f fime apd theydate analyzed\nsmgr¥icrosoft

cont ai ni ng RLuo; 4 f After 90 mn f dye | ells
are then vvas%c&l Mé@a%m)?‘#]ﬁ@%%' @sﬁegggpsgﬁﬁvgé %Zenfﬁ hd asrbggg@[éegp %ﬁr ésgﬁﬁ E??ﬁ_ of
Assay Buf f erdeterfiindtheT€5, vahid dh BhdilexpBEment eahydatSpdihtes dB@fnined RS Binesd to a
30 Fluorometric Imaging Plate reader ("FLIPR " conmercially available from

Mol ecul a0 Devi ces Corpberastivaly.dhe Rllamjngassay @r)berused thdemenstrgerilatt of

cal ci um nobi.i zation. fl ux .in the nce of glutamate and in the presence
or absence o pgﬁ@'&&?ﬁ%@“ﬁ@&?%ﬁ@ﬂﬁ%ri ng fluorescence for 15 seconds to
establish a baseline, 490 SHOat 8IGIuRS 2112 R T1468 Bitd 96WbI1\PRRe (Bdset3912

contai ning various concentrations of a Piperidine Conpound diluted in Assay
Buf fer (0. 0309 Blsckscleatibottome e well tisseeplture tregied for e pvespighbingeetion in he

cell plate I e | S ' r ' of a 4X
gl ut amat e sglp'glple%:ﬁ’ %?Ké‘g%‘rcﬂeg '[CE% g%ess ﬁ?ﬁiél%nog%’]ggéﬁtpgg 'é%}; ﬁﬁ%\eﬁ{%ﬁ)le?%e%gerd%ﬁt@e a final
gl ut amats coglerfiiiel0%FRS, BaPenSakp, B S00ufmiMGemdticie CHOMXAEMCHRS IR t hen
nmonitored for an additional 60 seconds after agonist addition. The final

DVSO concent#awaghed; andttfﬁetedwﬁyQpﬁmsmmd;m agd ancubgisd formef hoursirigbices fe nce
Ecel and o SRAPRSILT R Pals ot B AR0e Wi Bhdng BRAVCRT I Mk SERED

regressi on tRCLIShRI Mg, 1700 N .(DUE-ZIhM@ﬁGiT}, S HINAROOg, EAM Hépés2 Poi nt
is determined two tines.” 10 Alternafively, the foll ow ng asSay can be used

to denonstr ai fohAM glibae! F IS 2H8 MRAUAEEDaRRd WtH UMPBILES (cARmBRAIGHO I at
n3d uRS cells/well are plated into 96 well plate (Costar
20  available from Molecular probes Inc. of Eugene, OR) in 0.1 mL of loading buffer. After
90 minutes of dye loading, the cells are then washed twice with 0.2 mL loading buffer
and resuspended in 0.1 mL loading buffer.

The plates containing the CHO-rat mGluRS5 cells are then transferred to a

FLIPR for the assessment of calcium mobilization flux in the presence of glutamate and
25  in the presence or absence of test compounds. After monitoring fluorescence 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
30  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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3409, Bl ack, clear bottom 96 well, tissue culture treated) for an overnight
i ncubation in Dul becco's Mdified Eagle's Medium (DVEM pH 7.4) and

suppl emented with 15 gl utamane, 10% FBS, 1% Pen/ Strep, and 500ug/ niL

Geneti ci n. WOHOYWO9¥ T uR5 cells are washed and treated HGHUEPY N2 nedi um
and incubated for 1-4 hours prior to loading cells. Cell plates are then
washed wi t hahomdineay rbgre§sion {oldeternfiAeNAEICsovahue! IKEich expedifnihfCdsth datpaidel Na
H2P04, 2 m\/l@ 2, 5 nmM NaHCO3, 8 nM Hepes, and 10 nM gl ucose, pH 7.4) and
then i ncubaiSclPRImined4RORINGS- 4 (commercially 20 avail abl e from Ml ecul ar
probes Inc. of Eugene, OR) in 0.1 nL of |oading buffer. After 90 m nutes of
dye | oadi ng, the sa&l | sExeVvip1s t‘qq; WSS%YSFUI@PMVENTQ@N@RbU”er and
resuspended in 0.1 nL ) 5% ' CHO- r at

nEd uRS cells are then transferre he assessrrent of cal cium

Absence. %°Peii“§okBoEE§s&§%m%ﬁ§ﬁxﬁegﬁ5%%%ﬁ% 39 Sueiditnd Berk 08 BOERRTEE !
establ i sh ateasst ofithe exPépicheént) W’hé%ar@@fﬁ@'—ﬁdul@i Mﬁrhmsreeaace%mdi@bd@ﬁ@ of
the test conmpound diluted in | oadi ng buf 0.05 nmL of 4X dilutions for

t he conpet i tates at dlitimes; exeens pa@d@cpralcadpnmswmn ol aeRleeme Comppardwhee i s

noni tored f u gl a t hen
added to eaﬁwﬁ%ﬁ&?‘;&sg?r 86 %?mgk?tp qO%quUtAg%r@{%tlgfp {} rc(e(l’ &%ﬁ&?n egtgh
wel | of 10 ubhte®ivithe Pip&idifs COMPBURE Tﬁvacmmtfangrb@p esobdfnﬂmseaﬂed @ddhiriepftRl 60
seconds after agoni st _addition. The final DV5O concentration in the assay

i s 1.0%01 nthediperidineCompend. fTheovoburpe ateartier adgrnisteradtodbe gortiphgraupis §e ti ne

Bose. 1 asponSunE R YESBlbell s R Pipekiolh ol S1BBUUES D 41925012

non-linear regressionAlcftedBi®r To Aeédthe héthihs b tHePipéitifaCObmpyRRisifolme, each
data point is determined two tines. 5.5 EXAVPLE 5 I N VI VO ASSAYS FOR

PREVENTI ON tratmeptorpveyention obagute paindla rapwilflick testeparbedispdr Ratsare gealy rat s
or oup- housert Banes Y baRtaf & il SbofddiG a Bkl B BF chR hpac F £ ol R0,

prior to5or gonmPlBtipivsingal thid flickf ubt RG] 7360) cofeaiEgaallaviiigble ff20Ugb Bakidgoved
for 16 hours before dosing. A control group acts_as a conparison to rats

treated w t Bf Halp).pEail ﬂnckéatwﬁmﬁ definmdeas damimtesyal etyaenithe orpet of the teanal he

carrier for h d c3 adm red
Co the cont Pifulsy Snd RFTLELN e ERLPRIARS m) SoshRRMER wftid 2 fe B N PAA
Conpound ad ot tﬁ&eaileﬂhck@nithﬁdhmgneﬁraauﬂadravéauiten@aaﬂm s'EeoxﬁﬁSEI%ﬂflﬁéke actl ons
of the Piperidine Conpounds for the treatment or prevention of acute pain

the rat tai latgaciesiare mepsugashimsacdiately befese (prarteeatmant) and 1, 3, and 5 hours
20 following administration of a Piperidine Compound. Data are expressed as tail flick

latency(s) and the percentage of the maximal possible effect (% MPE), i.e., 20 seconds,

is calculated as follows:

[ (post administration latency) - (pre-administration latency) ]

25 % MPE= x 100
(20 s pre-administration latency)

The rat tail flick test is described in F.E. D’ Amour et al., “A Method for
Determining Loss of Pain Sensation,” J. Pharmacol. Exp. Ther. 72:74-79 (1941).
30 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.
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restrai ned by hand and the tail exposed to a focused beam of radiant heat at
a point 5 cm 15 fromthe tip using a tail flick unit (Mdel 7360,

comer ci al | gdghe fromUgo Basile of Italy). Tail fl are
defined as wﬂ |nt erval bet ween the onset of the thernal lpgﬁfdnsg%ﬁ@%% t he
flick of the tail. Animals not responding within 20 secgnds_are renoved

fromthe tail flick uninflammaterydainiclo assqysitheipetions of thedripgridine '§@m3@€¥§]ﬁdsd
Tail flick , 1,
T 11Tk oGPy B Rl Bisrdssidehap o

are ex pr essedFaa ™) moklelf dfi mﬂaminatoeyn paﬁhﬁé usedd Famuﬂacaﬁmﬂammaubn bhthemraotiind|

possi bl e effect_ (% MP |.e., 20 seconds, .is calculated as follows: [
(post admi ni Ra% quwqt%d with {he deveppaleamﬁwsg%tﬁratmmato&wy guicab oPE = x

100 20 r [ |bed
I E £ O Al i reRP poia of e Ayl ctic f5Fbn bEHABL

J. Phar macol useﬁx pnalgésecr drug? (1 Battho(el 24 )invilUerient o CapsaicinsensitieNagORS €S sed
by neasuring the animal's response to noxious mechanical stimuli by

det er ni ni ng BxRerpgosinandHrbansed Opiaid Agtinogiceptipn yn Inflammation,” Nedype| ow. - 195
VO 2005/ 009 §c§mﬁ %&%pﬂf}c/g%? O&?hﬁ'ﬂﬂ{cof‘mkg ->67§ f‘ilodr@g g h%sléﬁﬁ@ $v t?ory

of the Piperi oun ntiron o

pai n the FreatigakisadnplisteedadjouyriapitraplanfaCiijectiondg 50 FCAT Ranmair gost pain is
used. FCA-induced inflammtion of the rat hind_ paw is associated with the

devel oprtht Bjechan.dheanmel isiessessdefonrespense me@ams meghapicabstigaidi by and

et ul - anal et R PO s Bkl Bl RERHIMOTARAGHAR Mgl | ¥

Capsai ci n- sesfst, 8] V@oi\mllm(gﬂé@of ﬂmewme&ﬂdgﬁﬁmmﬁdmmgﬂégloﬁ)b@itfbl selected
Antinociception in Inflammtion,” Naunyn- Schm edeberg's Archives of
Phannacol . 3¥oméédetssn indogagtlyacin wpr@rep fi GREFiST o R eSRONSETIR noamume%mcal
LU edﬁﬁmﬁ?aﬂe tde?&ﬁ%gdaf Jaﬁ&&& BEthim?tQaéinu%at?o% *1%&’% g
injection, t animal 1S assessé or respon NOXI OUS  IMec cal

by detersm nd)ﬁlgrpbfalgemlfor%hdﬁﬁﬁeﬂhb&&fnbﬂagw Rats are then adm ni stered a
single injection of 1, 3, 10 or 30 ng/Kg of either a Piperidine Conpound;
30 ng/Kg of a control selected from Cel ebrex, indonethacin or naproxen; or

carrier. Responses to noyj | ddndhi ﬂﬁﬂ;@q? rmned 1, 3,
5 and 24 hours post adm {p%?tsa tron. Qtlﬂ’ercen é@érdevergg%t 15 o ?hyperal gesi a
for each anl?‘Bé‘)%aPefl ned as: [ (post adm nistration PW) - x 100
(pre-admnis F'°on PWH——%tReversat—x—t06——mmmm ™

[ (baseline PWT) - (pre-administration PWT) ]

20
Neuropathic Pain: To assess the actions of the Piperidine Compounds for
the treatment or prevention of neuropathic pain either the Seltzer model or the Chung
model can be used.
In the Seltzer model, the partial sciatic nerve ligation model of
25 neuropathic pain is used to produce neuropathic hyperalgesia in rats (Z. Seltzer et al., “A
Novel Behavioral Model of Neuropathic Pain Disorders Produced in Rats by Partial
Sciatic Nerve Injury,” Pain 43:205-218 (1990)). Partial ligation of the left sciatic nerve
is performed under isoflurane/Q; inhalation anaesthesia. Following induction of
anesthesia, the left thigh of the rat is shaved and the sciatic nerve exposed at high thigh
30 level through a small incision and is carefully cleared 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 ¥z of the nerve thickness is held within the ligature. The wound
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[ (baseline PWI) - (pre-admnistration PW) 20 NeuroRathic Pain: To assess
the actions of the Piperidine Conpounds for the treatnent or prevention of
neuropat hic pain either the Seltzer nodel or the Chung nodel can be used.
In the Sel WAR200HB9887 t he partial sciatic nerve |igati on REEHEB2084/022%12
neuropathic pain is used to produce neuropathic hyperalgesia in rats (Z

Sel tzer et aclosel wiip¥ singRehasiosrhre Mpdalyla (West))Rad hétBomatigubeRier der s
Produced in Rats by PartFaI Sci atic hbre% I%jurf?f Pai n 43:20gg218 (1990)).
Partial |i gdfollowing surgasy,the woynd ateads dustedewith antfuetiopowderu San-tiegtedireis ane/ 02

i nhal at i t hesia.. Fol | owi-ng induct i f t hesi he. l.ef.t. thi gh
of ‘the rat | BogRgIEsdNg el Dicefilt R o e oRRE MER s plniBy el
through a srellowin}cdusgddy, amdlals areweighed dnd plhcalddth WArnS pid @il dheydessvirpect i ve

tissues at a site near the trocanther just distal to the goi nt at which the
posteri od biftamenesthesiat dmiinals sussthae reparnbd imibinis hoarefcages uniid belinyinsal tegingt i ¢
nerve. A 7-Q silksuture.is in%fet:ted inttg?the ner\éghwict st 31/13 curved,

rever sed- cut egwé. ﬁ@%&laésﬁﬂ ofbﬁﬁp?%)qel B%’flgﬂsm WA SHAT BSr sal 1/3 to
V2 of the nelew®midihe RWES S5 dschiBbdbdbivhpiior tb SutgeBAtbUsBine )l RfenVifiimidiatel$96 WO
2005/ 009987 PCT/ U52004/ 023912 is closed with a single nuscle suture (4-0
nyl on (Vi cryorioy taend 1@ biarhd hours after ¢ug edminigirationiforyesipayeelthempigmalound ar ea
I s dusted vviolg hc antibioti owder .CSEamt reat §d %tcia .undergo an identical
surgi cal pr dEESFOTAEC ASYERsl of SR iyperplersia B Aeined a8 o mni pul at ed.

Fol |l owi ng surgery, aninmals are wei ghed and placed on a warm pad until they
recover 5 from anest hqgpast aBidiBiatiod PWTHEGrE-8aMHAGFhtbR PWE) | hone cages
until behavioral testin begins. The animal is assessed for” response to
noxi ous rrectyg[rﬁeg st imuli by determining PW, as described bel oy, g§ior to
surgery (baseline), then immediately prior to and 1, 3, and 5 hours after

drug adm nistration for regr w-@e_ LAl . PWT% e reversal of
neur opat hi ¢ hyperal gesi a | (Bgsgﬁgg as. (% {Eﬁé%lgggﬁé‘rgm ni gtration PWI) -
(pre-administration PWN) ] % Reversal = X 100 [ (baseline PW) -
(pre-administration PWN) ] 15 In the Chung nodel, the spinal nerve ligation

nodel 0'f15neqﬁ<ﬂit3€ﬁl:ld‘g 108d¢), thé spiffithel l(ijgidtiﬁﬂ wiRleNGCARaRipatlic PARS Hed @S a,
thermal hyperal gesia and tactile allodynia in rats. “Surgery is perforned

under i sof | \preduse arechatiedl iypemlgssiachenmad hyperalgesivondigciiledllodyminitotats.

anaest hesi a 3 cmingision is. e and t . ef t aspi-nal nmuscl. es. ar
Sonarated ey MpRrmed Bndd {ERREaN0; nlipt S indBRRETE FRRowRE RO TORE o, oo
process is Gah&thésiala I &HGBNESIon is made and the left paraspinal muscles are separated from

the spinous process at the L4 - S; levels. The Lg transverse process is carefully removed

20  with a pair of small rongeurs to identify visually the L4 - L¢ spinal nerves. The left Ls (or
Ls and Le) spinal nerve(s) is isolated and tightly ligated with silk thread. A complete
hemostasis is confirmed and the wound is sutured using non-absorbable sutures, such as
nylon sutures or stainless steel staples. Sham-treated rats undergo an identical surgical
procedure except that the spinal nerve(s) is not manipulated. Following surgery animals

25  are weighed, administered a subcutaneous (s.c.) injection of saline or ringers lactate, the
wound area is dusted with antibiotic powder and they are kept on a warm pad until they
recover from the anesthesia. Animals are then be returned to their home cages until
behavioral testing begins. The animals are assessed for response to noxious mechanical
stimuli by determining PWT, as described below, prior to surgery (baseline), then

30  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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20 with a pair of small rongeurs to identify visually the L4 - L6 spinal
nerves. The left L5 (or L5 and 4) spinal nerve(s) is isolated and tightly
ligated with silk thread. A conplete henobstasis is confirmed and the wound
I S sut ur edW€ks200§/00988Y- absor babl e sutures, such as nyI on SEEUUEW04H0238Rai nl ess

steel stapl es Shamt at ed rats undergo an identic gical _procedure
except that forReriphieral INegEqnathy Oﬂ‘éceﬁg’ﬁ’%ﬁ’ﬁﬁf* Pg ﬁ%f’t&ﬁﬁ“ﬁﬂ ‘%ﬁ&ed@t

ani mal s 25 65l stered a subcut aneous (s.c.) injection of
saline or r%fg'é\sr‘ga?gc?g@qmg}g wound area is dusted with antibiotic powder

and they are kept on aRgggomegaMuh&ﬁxbaltSLmEh aseamoAesessinentrof Mecleanési hesi a.

Ani mal s are then be returned to their cages until _beh testing

begins. The Eesalpesis;, b it iy G TGHERT RS EHE e A A laesiant | ol

by det erm ni I en 30
& quﬁy\&sﬁ%ﬂg@?&n 1 Bt shtaldsgmfp 1B WiRIots ﬁ%ﬁﬂléﬂ@%ﬂlg 3

i mredi ately prior to”an ours eing adm ni stere
Pi peri di ne ateodgemrided osing hmaﬂlzég&symem (MadelGR00 xnemencially avaitabieirom|Ugoan

gl FSd‘y’Ei gfséifsﬁ%g&ﬁ&a@ése G o S 3o otmiatgn b Be B 1 [
. ; . y
P%?'(l:[JIS2804|1023§59 K%ogFl ogg:}l goﬁgra Hﬁg{l}?gtﬁ%{tﬁﬁgbﬁ o‘%%cegx'g?z%egnenta Spi nal

Nerve Li gat |Naim¢e|pt1m§‘hﬁaholds ” Paarnddol. Cﬂzoé]ﬁﬁr a3 BeRARGY)31: Ae1s4i5d088)0 The
Mechani ¢ Stinuli n_Asse n'ent ni cal al a: . The paw
pressur & ass‘%"@&ﬁ‘ 'ﬂ%‘ tthat ¢ %‘Pﬁ‘?éﬁ/b (P&W lﬁ%gil 2?‘% §g‘§a‘e§n¢@Pu{tI‘ﬁ s
assa hind 4 Qa4 I mul us
are éeterm ne usftﬁgﬁgn antgpﬁesynet ei’a\?mt@%%a comrerm a%@k%\% ié{bl e

from Ugo Baan¢ poinf addcaﬂy)heaaffedtedc(msﬁﬁekal)rpa@ is §tseddn, " Unil ateral
I nfl anmation of the H.nd , a.s of Pr ol onged )
Stinmulation: Alterati gh HE Sessment eikhermal PRréE macol
Bi ochena. a t cad bé adedAB al X!F dbBat can be
applied to ?ﬁle%hl n%‘l %vﬁ}ségg atés%%gél@m }Iﬁﬁ p([ﬂdgﬂtlél\flé“L)stgElih E’gﬁ as

conpl et d5wi tvhithrdarawedl latbn¢1bﬂatopemx1cms\7[hermaﬂﬂimmlns mdietnnmmeﬂmsugaqﬂantaxtteﬁt each

time point and only the affecte SI| eral, w. i S fested, Response to
Ther el S i pras (opmmeRialavataits Bomutie bosils iy Soh e the ERBS 1t ost
can e used deerfiRABY K IAEHRVeSUIBR! o SRV fhd JedlinvOMerh&Ffor MbalitifioMhcthal

wi t hdrawal |atencies to a noxious thermal sti us are determ ned using a
pl ant ar testNocacpqp&omim@u(anmusé{ypemlgqsanBaméﬂ[1—) T7-8(1988). Biwi thaximiiml t al y)
followi ng the technique r|b

d
Sonsr 09 | orabRte BdiE set 8 3 foconts Bvoic s R R AR ERE
Hyper al g ayindERld) itk e ol Hhrdch9 Bk o2 RBYOIHTHRXIABHE d T |5 St at

32 seconds to avoid tissue danage a any dire te paw 20 rawal from
t he heat souleteemirediahkach tane pbiat ambavemiged.. Ofily the affaCteah(ipakataaB paw is tested.

Assessment of Tactile Allodynia: To assess tactile allodynia, rats are

placed in clear, plexiglass compartments with a wire mesh floor and allowed to habituate
for a period of at least 15 minutes. After habituation, a series of von Frey monofilaments

25  are presented to the plantar surface of the left (operated) foot of each rat. The series of
von Frey monofilaments consists of six monofilaments of increasing diameter, with the
smallest diameter fiber presented first. Five trials are conducted with each filament with
each trial separated by approximately 2 minutes. Each presentation lasts for a period of
4-8 seconds or until a nociceptive withdrawal behavior is observed. Flinching, paw

30  withdrawal or licking of the paw are considered nociceptive behavioral responses.
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determ ned at each time point and averaged. Only the affected (ipsilateral)
paw is tested. Assessnent of Tactile Allodynia: To assess tactile

all odynia, rats are placed in clear, plexiglass conpartnments with a wire
mesh f1 oor WAhHO¥PW98/ed to habituate for a period of at |RGHUS2DEA/NE3PIL eS.
After habituation, a series of von Frey nonofilanents 25 are presented to

the plantar surfagg of EXAMPIE 6 ONSSAYS FOR PREVENTIONORser i es of
von Frey nonofilanments consi st STREAIMENINOF! Yy Of I ncreasing dianeter,

with the smallest dianeter fiber presente 'TSt. Five trials are conducted
Wi th each filament W the fa5Rqt ﬁ%aﬁ%b@ﬁﬁ%@é’k—ﬁ%@%ﬂﬁ% kdcat beIUREH @S
Each presentation |asts for a period of 4-8 seconds or “‘until a nociceptive

wi t hdr awal [(asdess/the anxislyicsetivigdof Fipemdiné Ggmppunds3i rats bhotieewal or | i cki ng of
the paw gre considered nagi ceptive, behgvi oral {eafe@r%s. -198 WO

2005/ 009887 PCT/ 11S2064L32C Mage Lesi 2hg elavied ks RS AOBSIHERE BREVENTI ON
OR TREATNEE'}l%rﬁN%hFI é&aﬁ{ A 'ggéf@ W USselRBG 10850 cflentldSed Witk %? BpéPe

burying te can be us sess the anxiolytic activity of Piperidine
Conpounds i moofat Rats(ommive) ars plived ki the mbnter 6l the plfoem T be crobsroas afithe ¢d pl us

maze consi sts of, a latformwith 4 arns, two en and two cl gse 50x10x50
e oy oot . facng Sastof (BF Bloped g, THRE spiAt cu o aPen Bt vy e (0% 858hs or " of
the platf 0B o fi AL - d

€ plattorighg ﬁ?:mb%fﬁ@@ﬁ SFR @Ak d{utiﬁ‘g Eﬁﬁ é&(‘i}ﬂ% gg @&hﬂé%&ﬁ'@%ﬂ nE%FCSQE ose

arns. Tine spent 1nt open arns Vs. arnms an er of open
arm ent nDes cdnducteg pirtoe té dsig adipistratinh mdagaiaadieddaig adisistragm. iTesti®sults

S e b aSl s et o3P L AL i S A o
nunber of e ' i Bﬁ‘% w ' ¥ é’hq{‘?@ both the
ti me spent :ahé%g%ﬁ arrKﬂrer)BWIgn lﬁgengréllggo osgﬁﬁg?ﬁrggfﬁtﬁrsﬁéedsﬂﬁ%e e e\%g(tied pl us
maze test i swohbscofidped arm ebiriesr &he elevitéd phmimadb dest &5 descritieddan Br. (Tdsit, of
Anti - anxi ety  Age - A Revi ew, " rqosci ence & .15, Bj obehgvj oral .Revi ews

o(2) - 503- 225 ApTEARodcH or oSt PE BECRIF R e A RV GHBIHEGF doo
burying 1535tBi&%aYiB?ﬁWeUM@PBEZ@%L@ZC(@@@).St5 of a plexiglass box neasuring

40x30x40 cm evenly covered™ wth approxinmately 5 c¢cm of bedding materi al
(odor absorbent ki tty ThetShech-ProtelBurymgdlest: Foplthe shoclpeobertoiryihg tasythewhi ch a
shock probe (6.5 cmlong and 0,5 cmjn dianeter,) i .nserted. The

o1 exi gl acs. 4AF0BR ARAHES LRy LB EREPsppeaet e ls BdBsEr L VR bugh
whi ch an el %gf d@g&%ﬂ%ﬁﬁWS ki &%&hghﬁ'&&ﬁi (cﬂ%?aﬁ%&ﬁe%"ﬂkidﬁit&?}wﬁﬁ amaft Rats

are habituate e t'esting apparatus for 30 mn on consecutive days
wi t hout t he helednlonp endthrought Which hekock@robeét s dayong atdd).Scm ipldianeeter) is one

comer of,.the tes hanber foll owi nq drug. adm nistration. The probe is, not
coct 1 PPeq Teret- TRODESIEIAsH SRk onshe 1nneeafly Srapstvih Ot gapper ires frough

which an electric current is administered. The current is set at 2 mA. Rats are habituated

to the testing apparatus for 30 min on 4 consecutive days without the shock probe in the
box. On test day, rats are placed in one corner of the test chamber following drug
administration. The probe is not electrified until the rat touches it with its snout or fore
25  paws, at which point the rat receives a brief 2 mA shock. The 15 min testing period
begins once the rat receives its first shock and the probe remains electrified for the
remainder of the testing period. The shock elicits burying behavior by the rat.
Following the first shock, the duration of time the rat spends spraying bedding material
toward or over the probe with its snout or fore paws (burying behavior) is measured as
30  well as the number of contact-induced shocks the rat receives from the probe. Known
anxiolytic drugs reduce the amount of burying behavior. In addition, an index of the
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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25 paws, at which point the rat receives a brief 2 mA shock. The 15 mn
testing period begins once the rat receives its first shock and the probe
remains electrified for the renmainder of the testing period. The shock
elicits buMA M MEBNior by the rat. Followi ng the firstPGHB004/23812
duration of time the rat spends spraying bedding material toward or over
t he probe with it5.7snoEXAVIPLE %: ARS) PORPREVENEIONODRr ed as 30
wel | as the nunber of contmEﬁiﬁmdoﬂmkmpmpmggfromthe
probe. Known anxiolytic drugS reduce € anouni o uryrng behavior. In
addi tion, an index of Thligonditddned plRRptéfdchde e o fOsdminftaE6K Rt @4 a 4
point scale. The total tine spent | bile during the 15 mn testing period
i s used as bewseddesnssess the akiligy ofRipeniding Compeurglsde kttgnuateghe bewarding test is

described in D. Treit, 1985 supra. - 199 WO 2005/009987 PCT/ US2004/023912

5.7 EXA LEpr?PCW%%WES%H%O%S@REVEI\m ON OR TREATMENT OF AN ADDI CTI VE

DI SORDER The condi ti ogdCBhdifisnd PhES PrfeRerlct Tlesto TH ApPardfifsifo@al ni strati on
the abrfrty of P

test can be used to assess e aprrll I peri di ne” Conpounds to attenuate
t he rewar di capditiqned pkace peefereficektastvaonsists gf tvod lapgeucompaitimenSdAd ixtdSon3QiciR) ace

Cons| st o of MRS RPGLED Aatbi et o 5L, TP stfafn BriaRalhR 4t Sattebh
Pl exi gl ass §RRnt “Bbbrs of HRYAck BPeAdi1Pe CORPATERILA BTatuflit hOCUK 18 x

different. Doors at the back of each [farge conpartnent lead to a snaller box
(36 x 18 x 2@cmdbennatdesef weod paintedbgrdy, with ateiting obwirewiash. dhe &vod lange of wire
mesh. The two | arge artnments . differ . in ter f s I ng (white vs

b1 ack) | T evrnpsinsiots FRRER BHEY ohstacine Spi s RO oo R MRASE S rpa ¢ men
i's covered pleki}ladt 460rfthd White EHBFRImER s GovedRAMIBMinfunY foil &itkpt fbEXt Ur e
(the white conpartnent has a 3 cmthick floor board (40 x 40 cn) wth nine
equal | y spawedlow efi xi7 ampt textune(tke whitel corhpartshent hahas ca thickeflone bhard340 koor ) ,
and ol factory cues.(saline.in the_whit.e. conpart t.and.1 nL.of 10% acetic
2t 1t S pphaRn e ReeoS S difineEE AR i e o s Taiam e "Goor <
to the gyl ﬁo&?,’%ndro%&bfy QRS Tsaligik Y h3 WHIR cofipaftinfit AHCESS, Jfa 0BPAdtL afide
conpartnents. The first 'session that a rat is placed in the apparatus is a
habi t uat i onin thebkick nompattraent).aQo debituntivh end teatingdaygy by doorspa thenssredl basnai n
open giving the rat free .20 gccess t | arge c rtments. During

habi t uat i on;* 1% gp@eﬁ’é’?’ﬁﬁhflrit e ?%F&qu%c%ﬂpmﬁp?nﬁ%r conpar t ment .

Fol | owi ng habi t uat i onThé fifst sedsRndhat@talis pRIEU inl 1BB hpyhrati§ i ibfuatll s are
divided into 4 groups: carrier pre-treatiment + carrier (control group),

Pi peri di ne ®ssipnandiegragces todheremaller gocyr compartmeat reimain ppas- givingtthxerat free

ot P S ¢ Bt P R TR A AR TS TRBhuatiol R Yol fHhd 0 80°2°"

condi ti

preference for either compartment. Following habituation, rats are given 6 conditioning
sessions. Rats are divided into 4 groups: carrier pre-treatment + carrier (control group),
Piperidine Compound pre-treatment + carrier, carrier pre-treatment + morphine,
Piperidine Compound pre-treatment + morphine. During each conditioning session the
25  ratis injected with one of the drug combinations and confined to one compartment for 30
min. On the following day, the rat receives a carrier + carrier treatment and is confined
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
30 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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25 rat is injected with one of the drug conbinations and confined to one
conpartnment for 30 mn. On the follow ng day, the rat receives a carrier +
carrier tr is confined to the other large co t ach rat
receives tmg@’g@% IE?I oni ng sessions consisting of 3 dr Hggﬂﬁ%‘”m%”

conbi nati on-conpartment and 3 carrier-caonpartnment pairings. The order of

i nj ections dhelagauisitinn of meerppinercanditiopsd placegareigrence Ggwarh plhewn®idlbe 4 hi n
groups. On t te 1 1] ( [ . ' Lnyto 1
our) vt CsSHoq e o s, 806 1l AL TikaRl 1 4 PopBlink Corfpdnufd
appar at us, tthegdap idll hot bdéiffgreny fronnthe ptouprif rate that was ghven camidr trivarriedfn i S
allowed to explore the entire aﬁ%aratus for, 20 mn. The tinme spent in each

conpart ment hoth eqreparirents. ddanwil bg gaalyzedzas isee speat i cagh cormpartmentdait in t he

dr ug- pai red Emﬁ- i; ' g Skl | Qn.. L f Lpari.di ne
Corrpoundsbl o‘% S - %g%%%véé%g?{)gﬁ{fgg g%ﬂgﬁ4%§§@f§{ﬂ??§aa?$ﬁ§?t i on of
nor phi ne conglinithemned 3rloséscof Rp&ridine€ofmpeival.d) , there will be no difference
in time spent in each side in rats pre-treated with a Piperidine Conpound
and the group will ndkhedrugiSelf-Administration Test: Jrheapparatus derthe detg seifs gi ven
carrier + capi.er,. i t. t.S WL | ' spent
I n each corrpaag' ."rlr'é%%t{b(n c}?%gl; %gtglg&)réfi%a | g?]q%l i re%})‘ﬁ%}é oggrrg?@?\b %@?&5@ abobl”
Ceneral |y, tBEfm@ﬂﬂ? meghﬁratwe&hﬁﬂdm priessa leferfofrdl fodif redafth S&fierGtable

Pi peri dine Conpound. The Drug Self-Adm nistration Test: The apparatus for

t he dr udOsellever genssing behayiordp aequired, ratsare testgd Sorcrcauisivionaf deviey Peessing ks e
operant condjtl oni er E k ' 4l ned to
press a | ev(eHrI&# %’rq‘;ag&f %%gq?eeuv\%lﬁﬁg%?’ftg £ H@&%ﬁpg 1@6&3112&\%4}1 E%f;agéa}pﬁéﬁgé{]@\” or is
acqui red, r aldmigikteatioasf @mpoiindscadiagd llowedab récever fopl dagd btsfofleainid%ug
reward. Rats are inplanted with chronically indwelli n%&ugul ar catheters for

.v. admi nibsginst Esperimenidpeesionsaraeendacted dpilpiasd days ped Bowrsessipnsy et s

|
before trainj . ' . ' ' d ' r b5
days i n 5 hat SaineE Qe aduliffler T3AbPh RAEGY HSe, 3iéh SOMSIES FOR gl alet” >
of abusdgs sygésefied WathRioeverRans adtive l6weh addapriaagived tevet.t Prebshie bfer s, an
"active" lever and an "inactive" |ever. Pressing of the_ _active |ever

resul ts in chelie leweriresults i drug infusion qnea fixedumeti] \FREhwchedule (Ge. cone leyes | ever
press gives

By 11 Pur ndfron st 3 g 8GR B s %0300 BHE SRS HPRY 201 Pue

| ever resul tiBumfhatioh ofa tight abbveteil@ess)! Prebsiap F B ifqdtive Met@S ras0lts In ihfigidnot al
nunber of norphine infusions stabilizes 20 to within 10% per session.
Trai ned r at $fgreipieptnlTaining eantiaves Wt the tatal aumbertof grorplrng dpfugippestabiizasunds

pre-treakne . sel f - | }d_S: | e

pre-t regpedQémw?ﬁungig?%be%ra?s%gm@r%%écg%tsg&eg)% [ Jﬁ?‘ﬁﬂ %‘1& t{%é%ﬁgéte()fal | owed to
sel f- adm niRpeidist Ogmpsurids pad-tredtinehieh diup eelf-dilmenistaitioal O festalak Sratshee
rewarding effects of __norphine, rats pre-treated with the_ Piperidine
Conpound wi [Are-§ryed with@Ripenidine Cgmpound or excipient and then are allowed to self-

administer drug as usual. If the Piperidine-Compound blocks the rewarding effects of

morphine, rats pre-treated with the Piperidine Compound will show a lower rate of

25 responding compared to their previous rate of responding and compared to excipient pre-
treated rats. Data is analyzed as the change in number of drug infusions per testing
session (number of infusions during test session — number of infusions during training

session).

58 EXAMPLE 8: FUNCTIONAL ASSAY FOR CHARACTERIZING mGluR1
30 ANTAGONISTIC PROPERTIES

Functional assays for the characterization of mGluR 1 antagonistic

properties are known in the art. For example, the following procedure can be used.
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25 responding conpared to their previous rate of responding and conpared to
excipient pre- treated rats. Data is analyzed as the change in number of

drug i nf usi@RosREdest €Sting session (number of infusions ' session
- nunber of infusions during training session). 5.8 EXAF/g,E@SE&")l‘—%%IEZTI ONAL
ASSAY FOR CHARACTERI Z GONl ST1 C. PROP nctiona

assays for the char acéz%??ﬁfghl‘bfp%lig%ﬁf%%H?@% ﬁHFEP%CF?BHgFé% are
known in thg add"$, Nifblahighy, mm&gwde@aesemghi) USREDNA 201 VO
2005/ 009987 PCT/ USZ 04 23912 A CHOrat nd uRl | i ne i s generated using

cDNA encodi engodiag rat@GRR lrreceptersan brlobidined from, @,’ Rl@lfaﬁu%amsma(tl@p@,
349: 760- 765J %91)) The cDNA encoding rat nd uRl receptor can be obtained
from e.qg., Nakani shi (Kyoto, Japan). 5 40,000 CHO-rat nd uR

cells/wg | are plat 'ed40 CCAOGRBEATA4 s wbl aiplated 836 o COSTAR 3969, |

tissue culture treated plate (commercially available from Fisher SC|ent|f|c
of Chi cago,bladk) clgavbottom,i9ecwdih tisshei cultiig| treatedplate Mmmer@mll&agméabée frpmadi um

Gt Genet | Bt SSRBHEEEE Chiagd. Ty iR BelBucedin Bifogtoq s Mepicdiaghs Shea and
10 treat ed Mol IOV LTy SppsamEmRsdh btk Fioh EBS] 09 PenrStiepOSRD,

Carl sbad, 'CA) and incubated for a tinme period ranging from1l to hour s
prior to | oﬁlﬂlu@nﬂi@ewabﬂrﬁor ahauh 12 he T&y@%immG(ldﬁmﬁﬂs@r@mblywaMIaadl e from

VoL o gt ol R85 S B o5,
NaHZPO4, 2 oM 4R{néubated o mﬁ%ma rMéuiéfrbﬁﬂEt%m’éiﬂs HoﬁMl 8cellP.ﬁ 7 4)

and incubatedwth 3 pMFLUO- 4 in 0.1 nL [ oadi ng buf for 9 m n.
cells are twelmmm@hﬁﬂ@mﬁeomnemﬂl}zawﬂablemmmmlebas docshhegeded | n 0 1

mL of | oadi buf.fer, .and tran e ed to al ci um
b i oot Ry Rl feyifilion: e 8L Blelek o Redied mittinading Pone (F Zamn i, ' '
absence of mR ROPEY it cﬁpmw Nﬁ@g@ mwaélcalma}ml it i on flux,
fl uoresence is rmnltore for about to estab i sh a baseline and DVBO

sol uti okfs cHBPESmndgiO\mM glusoseopid @) and insubated with ﬂMeEMéﬁ)ffem@hpﬂxund
ranging fr 0 50 0.ab IAN buf.f er 0.05 mL
of s 4% i | HEBR putcron 90 Bt 3ht et er Hed e v DBr st ag st o o
for about %emsgen&d%o MlmBof i’oaﬁiﬁg]%iffe?%%raﬁﬂ’eﬂ&d Ra FEEQPfo?trﬂeak&eﬁnEﬂbfadded
to each well rovide a final glutamate concentration in each 'l of
10 M and fl Qavlmmseminhzamon foxiin Greegpresence eftglutamatesandi in ithanpriesanice or a'bsendel afal
DVSO concentlgat I, bn t he gssay is 1%
iperi he ompound.
20 To measure calcium mobilization flux, fluoresence is monitored for about
15 s to establish a baseline and DMSO solutions containing various concentrations of a
Piperidine Compound ranging from about 50 pM to about 0.8 nM diluted in loading
buffer (0.05 mL of a 4X dilution) are added to the cell plate and fluoresence is monitored
for about 2 min. 0.05 mL of a 4X glutamate solution (agonist) is then added to each well
25 to provide a final glutamate concentration in each well of 10 uM and fluoresence is
monitored for about 1 additional min. The final DMSO concentration in the assay is 1%.
In each experiment fluoresence is monitored as a function of time and the data is
analyzed using a non-linear regression to determine the ICsg value. In each experiment

each data point is determined twice.

30 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 et al.; U.S. Patent No. 6,406,908 to Mclntyre et al.; or U.S.
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I n each experinment fluoresence is nonitored as a function of tinme and the
data is analyzed using a non-linear regression to determ ne the I C50 val ue.

In each e ?@E}@% each data point is determ ned tw ce. é’P/Ug 0dabBMPLE 9:
5 P 2004/0239

Bl NDI NG E COVPOUNDS TO VRL Met hods for assaying conpounds
capabl e of jnhibjti VR1 are, kno o0 those skilled i he art, for
exanpl e, t @t&?t ﬁggg’lgejé%fhﬁ%d” m 151,;‘."'55"3“I3ét° Hesg@ssayssw b@gr@@pt@tg U ckwor t h

et al.; U S ; rei6itv 8f vR1or U.S. -202 WO
2005/ 00998 1%?8%@?3’%3’@%%@3?%?% B BLVRIZ) 1 0s et al . The
results of these assaidsman VRIdElwningt thinean dpatal clidRNAdcommEnigdtyuavdiatide nd t o
and nodul atge t activyity, of . Hu VR1L Cl onjng: ,Human spinagl cord RNA
( commer ci aIITe‘imgﬁ%‘PtF%bo*éfo “Mt%ré/‘g B4 ,evpﬁﬁFéraﬁfWF‘%%cq u%@ﬂpq rse
transcrispt ign | it int H&inEcidine hvd i Reverse
Transcr iSpt as{e%ll F@ﬁﬁ%ﬁ%?&?ﬁ/&gnvéi%ggpg T;rérﬁgmpl nv C1.droger%, r[?fsagrae , ) and
ol i go dT prinnitrogenCaflsbad, () dand adlige diirpriners adidetailedaniitsprodueedesception.
transcription reactions, are i ncubated at 55C for 1 h, heat-jinactivated at

85C for 5 Reverserasquntion repctipanare dnaabated et IC fon 1y heatripagivatrkat 875or
sequence i Sc obtain b ompay i,508~f e. human 10 genom ¢ sequence, prior
t o annot a_ti%W}“’tanlms%Egﬁr%ﬁiﬁ%ﬂa??%r fte. Intron sequences are renoved
and flanking exoni c SREMENYEE cPHNA sQuBE& it BbiaRRE b3 cBmipafsdhoithdRih&Rl  human
cDNA. Prinmers flanking the coding region of human VRl are designed as

f ol | owstO f (genamit seqiiense, pAAGATEINTBCKGET pehlisbadTHCaPEACA; Infiod sequenesss e
primer, GAAGATCTT GITGACGGT TGGATGT. lSian%gR of VRl i )%%fﬁr d on one
Denth of t HE® RS D] fIaRKng eRoTie Reaeuces aroRIRELe rettle ipspoetitel ong
Tenpl ate P%mrmA?Wﬁﬁﬂdﬁ’g‘ﬁk%dﬁ r€kién of hiil4n V_R'l%@dé&iﬁﬂ@@_ab accordi ng
to the manufacturer's i nstructions (Roche plied Sciences, 1ndianapolis,

IN). A}‘ ter fdl.:lnws:uicmw'mi'prane@%A@ATETH’QG@T&GEW@GACA@H‘GQGC_@A%ra}fldlr Imed Ij or
by & {1 nal FPHEoHRIREn CARGAIGIICGOhaRCETnARNeTIaRATRS [t cati on. A PCR

productysof -2.8 kb i sp@Rlof ViQli@p&Ebrihel BF ofte fentVbABE RRFEse thnseripGsi at € gel
containing 1.6 gg/nL of crystal violet and purified with a S N A P. UV-Free

Gel Puri fi oeadtion nikixture (siogiapandildng Famplate Potynierase and\Expand) Buffer Zfvea VR1 PCR
product is cloned intq.the | NDY V5- Hi s- TOPO vector (.co rciagll vai | abl e
Prom | nvi ¢ rLASTume s SgicaccBr R0 the FamNipGEre Adp kRS TRche Al

prepar at i on&; Vgt | ' -1 P : uenci ng
B e per f o o REs LBl ARG MR E g 93 Lo Pk PR APl
confirms therfof@ed for25ayclel at $ur@eior YiRdec, 58°C for 30 sec, and 68°C for 3 min

20 followed by a final incubation at 72°C for 7 min to complete the amplification. A PCR
product of ~2.8 kb is gel-isolated using a 1.0% agarose, Tris-Acetate gel containing 1.6
ug/mL of crystal violet and purified with a S.N.A.P. UV-Free Gel Purification Kit
(commercially available from Invitrogen). The VR1 PCR product is cloned into the
pIND/V5-His-TOPO vector (commercially available from Invitrogen) according to the

25 manufacturer’s instructions. DNA preparations, restriction 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

30 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 HYCLONE, Logan, UT), Ix
penicillin/streptomycin, 1x glutamine, 1 mM sodium pyruvate and 400 pg/mL Zeocin
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Generation of Inducible Cell Lines: Unless noted otherwi se, cell culture
reagents are purchased from Life Technol ogi es of Rockville, NMD. HEK293- ECR

cells 30 ' t he ecdysone receptor (commercially ' om
I nvi trogerﬁdg@gﬁ%’??ur ed in Gowh Medium (Dul becco's I\/bgwﬁfesgﬁg)ggﬁg;e{s Medi um

cont ai ni ng (&%f@aéggﬁﬁtpgpggém@ﬁo&%u%g@mi@1@%%&9&@ abd @R ONE,

Logan, UT), I n/ strept 1 mM sodi um pyruvat e
and 400 g/ rhto ZisoHEK293-HeR cellin2aSmgages:Aracioctis? cdgetAeammerdialyrmer ci al | y

avail able fraq nvitrogen)).. The VR -pl ND constructs ,are transfected into
he. HEK203 AEBROIFom RGBE MoPligh Beigares. Ban SHZEHEN)+ ANGEAD h(CTNRE: o1 al |y

avai l abl e egﬂﬁ ' ' ] » com¥iriA r 48 h,
cells are ft{aira%l?%{rbfse tlgh%g?(gg?ﬁg%d@g%ﬁ%é owt h %Eg‘?ﬂﬁ?‘%%ﬁ“g.gm ng 300

g/ M. A318 Scqmmencillyiaxhilablaframl Iabitegém)dnApproximatglyrB) weekdpatenindividual y 3 weeks
| ater indiyj dya eoci n/ A18 resi stant. cql oni es .are .isol.ated .and expanded.
To.§dent | 1 FepHimMGHI8 TRTStERolges o oo AT GrRBHded. TpdIst Bircringy BoBhel |

pl ates and i IS, L 0 C \ | ?d\/ﬁﬁl :

suppl enment ﬁﬁgﬁ?%ﬁgﬁ%@p@g@g@gﬁgﬁgﬁ%ﬂ@@%ﬁd %{%sgf\dm?gggdgp y ggg;qsggl e from
| nvi t r ogen)SeleCiior Medilmy suyfplanamsd witk 5118V porasterambed (WPanA T i(commercellyal ci um 10
sensitive dye at is commercially avajlable from M| ecu Probes,. Eugene,
OR) and CAM h%ga o IO Be ¥ 439 PLaskhé seﬂghquﬁg Wéﬁﬁrﬂwﬁe (a62lggkr i bed
bel ow. 1oFu [ g ryvad.

pH Bas ég é@é&%ﬁ%%ﬁ%&é‘?‘? grrCEa?r pei?%bgérifrnoﬁgqta ﬁ?@%@gsﬁ%ﬁﬁ Qg{raea\ﬁgs eeded
on pol y- D IGAR-medimtesl catti@f -infhiA isohensured asing mBLIRR las desxtribed belownerci al |y 15

avai l abl e tProm Bect on- Di cki nson), at 75,000 cells/wel|l in growh nedia
cont ai ni ng Fngignabslanes @ Frsseyed; expagded. At PTyOPTESTH¢hyi t r ogen) to i nduce

expression. On the dayy. S , : 0l : h&dy Wei .2 mh I x
Hank' s Bal anced Sal t%ﬁ%%’ﬂm;—sa?c’gm%% ;6 ﬁ?@%ﬁgﬁgrg#ﬁ gmg
Technol ogi ssdded ontpalyDHgsife-Goattd 958N chear-bd@omiladkPEEs (cobinterdially wash
buffer”), and, | oaded using 0. 1 of h buffer containing 20, Flug-4 (3 M
final ddncantiasls fgwp %@%S% a&&éﬁ@%@wlﬁm HOrE media 0@9@5%%5? WMter 1
h, the cel r ] ' f b I n
0.05 nL leP%EérgE(')s Egb?g%dggﬁ%alﬁﬁo@o gﬁ nn)@mg%gerﬁagvaﬁﬁ%ﬁy?%m Life
Technol ogi asshy, theplatssrareigyashed with CA@hI2 1afinkB BaldnCed Salt Solutin 7. 4 (" assay
buffer”). Plates are th; ransferred to, a FLIPR fqr_a A Pi_peri di ne
Conpound i écqalilrparf@émaﬁmﬁ%%ﬁrowﬁfﬁeeﬁc%aﬂlag eqgtaiming - MY CaChiond 2D ™Y e on
are added ¢ i i 4Rk a0 M onut es.
The final CHbESepRolA (NARSRHENY, dltoaRtbingd, f AL AR R clailll, ™ 00" DN
to aboQ0 3 Fido-AghuMsfindd codeentratias kolnmfefeiallyt avtailalhle drom Molddildri®roties). pAfteri de a
| uti hayi H of 5. i xed_1: 1 wi buf Q1 nl) i

o B b e hashd ol i O i e BT bl o Ao S

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

25 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 HCI 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
30 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

- 204 -



each well, and the plates are incubated for 1 additional mnute. Data are
coll ected over 30 the entire tinme course and anal yzed usi ng Excel and G aph

Pad Pris o4 n-based Assay: Two days prior to per i LS, assay,

cells a?gv%&e@g@@s@n pol y-D-| ysi ne-coated 96-wel | cl ear-%@@%@ﬂb&% pl at es
50, 000 cells I i QW h dia containi RonA.(comrerci al |

givai | abl e #%%ﬂ)%ﬁ%&ﬁﬁ O HHRREr raggléé}g%?ro%y#%gcﬂﬁvpo&es,g he asgay,

the plates c@ﬁtﬁin\i%si‘ﬁﬂk/[‘@aﬁ& £hd20'taM HEPEBOGH 7\4Darn®0&1(sQRE f5ade Plsin )54 QRK/ 023912

Hank' s Bal anced Salt Sol ution (commercially available fromLife

Technol ogi & waslcouffericantaiping Fvwoeh@GriMdinal)? A\ftaviopebeg, theteells ate wasbedel | s are
| oaded using. 0.1 f sh buffer.containi uQ- 3 i n . JAfter one
hour, the é@}ciesw 1@?&2\@38}2’%% ex 3 f%u?eﬁd?&%éf i Wz“s‘# %%Mgﬁe&ztﬂ?@%gpended
in 0.1 sl afe t@ferRdltd @ FLIFR $oPdssd e SS0uIa6Ethe Pastsideie €smpound ditutddRwitipr assay.
50 L of the Piperidine Conpound diluted with ‘assay buffer are added to the

cel | pl at esssapduffecarpatdded todhe celhplates Tdincibai¢d o5 2anint Teifinal cafcentration

Pi peri di ne und,.ranges from about 5 t bout Hu VR1 is
acti vat ed @gal%p?ﬂijdﬁ ¢§WP8@‘§@“§CS$°%§B%‘E%P§’I?%%&%%Wﬁgh&“{aﬁe *’ét es are
i ncubat ed fagfivat@ibypdidiadi®ioalof 30 FLbE c%aﬁ:i@(@)oqﬂkgj, afd B¢ MBS arehifcuBhiel Fér t1 Me
course and anal yzéd using 10 Excel and G aphPad Prism™ The present

i nventi on iag additional 3pain. i Data ext dolegted peerithe ertize ipeaionifse anéd abalyiadasing

di scl osed in the a which are intended as illustrations of a few
aspect zsof Etr}ﬁ%l @ﬂ%ﬁ?@@ﬁﬁﬁﬁﬂl'any enbodi ments that are functionally

equl Vf'i| ent are wt hi "Ifhetpli‘c%eﬁtqﬁi?ﬁltféﬁ i$ ﬂ(bt?to b8 Yigdited 3 scdp@cﬂf?QHe speRificous ]
nodi fi cations of the invention in addition to 15 thoSe Shown and descri bed

herei n wi | lembedioreatsafipclosedtin the examples s'ii¢h ard intendeldas allustratidnssofa fewnt ended t o
fall within th ope of.the .appended. cl ai ns5. A.nunber,, of references.have
boen o t oo 58eB & T RSt ing 2Y Savgfingai gl are SRRy Haul Bl SR G Thin,

rN af egregce-( Iﬂ)le 68pe o2t infdriold Indeed AvatidiPReaicafiodsutike mvehtlon ifialditén ¢63) m /

15 those shown and described herein will become apparent to those skilled in the art and are

et

intended to fall within the scope of the appended claims.
A number of references have been cited, the entire disclosures of which

are incorporated herein by reference.
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or a pharmaceutically acceptable salt thereof, wherein Arl is (R2)n (R2)p
(R)p (R)p N NNN RL 41 RRRLRL Ar2is NNNHN -S N'~_ Oor Nom( 14) q
Rg Rg, RBRO, RBRg Xis 0, S, NNCN, NOH, or NFNORlo; R is -H, -halo,
-CH3, -NO2, -CN, -OH, -0OCH3, -NH2, -Cpb&lo)3, -CH(halo)2, or - CH2(halo);
each R2 is independently: (a) -halo, -OH -CN, -NO2, or -NH2; (b)
-(A-do)al kyl, -(C2-C, o0)al kenyl, -(C2-d o)al kynyl, -(C3-Clo)cycl oal kyl,
-(C8- Cl14)bicycloal kyl, -(C8-Cl4)tr} | oal kyl, -(C5-Cl o0)cycl oal kenyl ,
-(C8-C 14) bi cycl oal kenyl, -(C8- Cl4 q)ﬁcilﬂzgl oal kenyl, -(3- to

7- menber ed) heterocycle, or -(7- to 10-nenbered)bicycl oheterocycle, each of
whi ch i B unsaksipbutidef fofmeldlgpt i tuted with one or nore RS groups; or 207
(c) -phenyl, -naphthyl, -(Cl4)aryl or_-(5- to 10-nenbered)heteroaryl, each
of which is unsubstituted or sub@¥i{uRed with one or nore R6 groups; each
R3 is independently: (a) -halo, -CM~OH -NO2, or -NH2; (b) -(G -G o)al kyl,
-(C2-Clo) al kenyl, -(C2-Ci o)al kynyl|, -GESRI)Q) cycl oal kyl, -(C8-

Cl14) bi cycl oal kyl, -(C8-C 14)tricyc kyl, -(C5-Clo)cycl oal kenyl, -(C8-C
14) bi cycl oal kenyl , -(C8- Cl4)tricycljoal kenyl, -(3- to

7- menber ed) het erocycle, or -(7- t 0- nenber ed) bi cycl ohet erocycl e, each of
whi ch is unsubstituted or substit ethh one or nore RS5 groups; or (c)
-phenyl, -naphthyl, -(Cl4)aryl or -(54Arh 0 10-nenbered)heteroaryl, each of
which is wunsubstituted or substituted with one or nore R6 groups; R4 is
-OH, -OCF3, -halo, -(G-GC6)alkyl, -@R0OH -CHC1, -CHBr, -CHI, -CHF, -
CH(hal 0) 2, -CF3, -ORlo, -SR13, -000H, -000R1O -C(ORoO, -CCOH -OC(OR o,
- OC( O NHRI O, or-d\pHafhdeiiical lyGiobphtdg 2alt theRkBRjwheran - NO2;

Ar1 is
(R2)n (R2)p (R2)p (R2)p
I\\ WXN |\N\j |\’§ril N—S,
_N _N _N _N [N
R R Ri Ri R
, VAN , , or wanan
Ar, is
N” "NH N/*S N” "0
N X
“\/K or .
7, \9
(R14)q (R14)q

X is O, S, N-CN, N-OH, or N-ORy;

R; is -H, -halo, -CHj3, -NO,, -CN, -OH, -OCHj3, -NH,, -C(halo)s, -CH(halo),, or -
CHa(halo);

each R; is independently:

(a) -halo, -OH, -CN, -NO,, or -NHy;

(b) -(C1-Cyp)alkyl, -(C,-Cyg)alkenyl, -(C,-Cyg)alkynyl, -(Cs-Cyg)cycloalkyl, -(Csg-
Cis)bicycloalkyl, -(Cs-Cig)tricycloalkyl, -(Cs-Cig)cycloalkenyl, -(Cs-Ci4)bicycloalkenyl, -(Cg-
Cutricycloalkenyl, -(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



each R5 is independently -CN, -OH, -(C-C6)al kyl, -(C2-C6)al kenyl, -halo,
-N3, -N®2, -NR7)2, -CH=NR7, -NR70H, -OR7, -COR7, -C(OOR7i -OC(OR7, or
-OC(O) OR7; each R6 is independently -(C-0C6)al kyl, -(C2-C6)al kenyl,

-(C2-Co6) al kynyl, -(C3- C8)cycloal kyl, 207C5-C8) cycl oal kenyl , -phenyl, -(3- to
5-menber ed) heterocycle, -C(halo)3, - CH(halo)2, -CH2(halo), -CN, -OH, -halo,
-N3, -N®2, -CH=NR7, -NR70H, -OR7, -COR7, C(O)CR? -OC(O R7, -0OC(O OR7,

(SCR:Z CG)SgIC)LeFﬁQ/ &%n}(llg(zlﬁé%ﬁg k@@?xﬁg g& {Ogg cyc PL teré‘ér I_Ciéée](}‘iBOqDng/cIﬁéal kenyl ,

- pheny| unsub8ituted obsubstitutadewlith ebeooye Ry, grofishal 0) 3, - CH( hal 0) 2, or
-CH2(hal o each R8 .and RO are independently -H, -(Cl -C6)alkyl,
(CZ( CG?aﬁ?’igéﬁ%/]n epe(négnt&) al kynyl , IO( C3- C8) Zycl oal (kyl %CS- >C/I8) cycl oal kenyl ,
- phenyl , (3( IHRP- ?gm@qe(ﬁ@zetoprm%cl e, - CHZC( hal o) 3 - C( hal 0) 3,
_CH( hal 0) 2, %:H % ’ N3, -NO2, -CHENR7, -NR7CH, -OR7,
(ngm X EJ)(ﬁR?(Cl-CED@@IR)yRHCz—Od@ﬂ@gV (GzSEiK)alkyﬁ&D}Hm,-Cm)cyelfék@/BR‘Es- Rioi s( )
- a i.s. i nde t -H, qr - or
- phenyl b g)(f@a 3 ﬁgwémwﬁpﬁl@tfﬂ G @p)%%l Heplalerigeiredbeart ciia or
substit 1. [ R14 is independentl
- l(JCt - ICG)Qa?gywl&mf%g’ﬁcg a kerﬁer}%erQ{)ﬂHEﬁ)c ??il:é”ﬁbyrn@Ia({(l).l (C3 IC:8) Lycl gal kyl , Y
- ( C5- C8) Gyehibetedghigyclohepdrecyele, eadh3ef wmcmmmﬂdtstlenk)dmtwbsmytcd@vlthdﬂdw hal o) 3,
-C(hal 0)3, -CH haI 0)2, -CH2(halo), -CN, -OH, -halo, -N3, -N®2, -CH=NR7,

- NR7COH, MotgHs eroupsogy ' - c(0) OR7, - O(O) R7, -0OC(O) OR7, - SR7, -S(OR7, or
-S( O 2R7 i P F C i t eger
rangi ng froﬁ@g n%p P@ggn@f%@gg? ?atr?g]i-oﬁge?l})?ﬁ]d)h%{er(ﬁr?’l e&hs&gﬂrﬂ? Hnl'[sl eger

rangi nguﬂsrubmtﬁ)tetlor slubsatutbd witls 0n¢ dr mare Rgwoumsnpound of claim 1, wherein Xis O

0. and Al 18 BB Q0F ghdapGr-Cap ﬁai}r pﬁ%?ﬁqﬁﬁ‘g@ﬁﬁ%e'@fﬂﬁ" bound of
il scapgop g S lcoB cot e piosiomn. . o e
is -H, @@(G;NHEIO,GNHWHRU -CON(R3)2, - SOleo, or -NO,;
each Rs is independently -CN, -OH, -(C;-Cg¢)alkyl, -(C,-Ce)alkenyl, -halo, -N3, -NO,,
-N(R7)2, -CH=NR3, -NR;0H, -OR;, -COR7, -C(O)OR;, -OC(O)R7, or -OC(O)ORy;
each Rg is independently -(C;-Cg)alkyl, -(C,-Ce)alkenyl, -(C,-Ce)alkynyl, -(Cs-
Cs)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle, -C(halo)s, -
CH(halo),, -CHa(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NR7, -NR;OH, -OR7, -COR3,
-C(O)OR7, -OC(O)R37, -OC(O)OR7, -SR7, -S(O)R7, or -S(0),R7;
each R is independently -H, -(C;-Ce)alkyl, -(C,-Cg)alkenyl, -(C,-Cg)alkynyl, -(Cs-
Cs)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle, -C(halo);, -
CH(halo),, or -CHj(halo);
each Rg and Ry are independently -H, -(C;-C¢)alkyl, -(C,-Ce)alkenyl, -(C»-Ce)alkynyl,
-(C3-Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle, -
CH,C(halo); -C(halo)s, -CH(halo),, -CHz(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NR;,
-NR;0H, -OR3, -COR3, -C(O)OR3, -OC(O)R7, -OC(O)OR7, -SR7, -S(O)R3, or -S(O),R7;
Ry 1s -(C-Cy)alkyl;
each R;; is independently:
(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;



C6) al kyl group, - or halo. 7. The conpound of claim®6, wherein RO is an

i so-propyl group or a tert-butyl group. 8. The conpound of claim®6 or 7,
wherein RO is a -halo, selected fromthe group of -F, - d, -Br and -1. 209
9. The conpound of claim2, wherein Apb8is a pyridyl group. 10. The
compound of claim9, wherein R is -C or -CH3. 11. The conmpound of claim
10, wherein R8 and R9 are -Hor R8is -H and RO is -(Cr or halo. 12. The

d of M ' i IO+ t ept - but yl
roup. 13, RERIE hUcHERIGU (C1-C SoIRR, TR, AR L Tl om

t he gr oGpcydloalkyl, (Ck-Cs)cyBlioakkenlyl; iphedyl, -(3+ todrmemberedfhefensayalea-CHiQ(halo); (R2) n_
Il R4 Rl . (R36..N x~N ra (11 or a pharmaceutical | ccept abl e salt
{ her eof “CUHgbertFthalos reHy(halod-EN, “0Hostslo, xRk SR ry-wk, BFF Gk 7or

N- ORI O; _ i S . j -_Ig@( ,_erCH )(g]-@r_ . -C(hal o) 3,

- CH( hal 0@37’0?(%&2(%5 2; 7 eaco)ggy’l §R|7’n§g%en76entsl-(gﬁ§’7’( a)C( - hal Z), -OH, or

-NH2; 210 (dachhalolis Gldepeddewdly -F,(-CB~Bl,@ral; kenyl , - (C2-C o) al kynyl ,
-(C3-Clo)cycl pal kyl, -(C8 Cl4)bjcycl oal kyl, -(C8-Cl4)tricycloal kyl, -(C5-C
10) cycl oal kehf an integey renging Bios, @ (3 kenyi, - (O -(3- to
7- menber ed) - 10- nenber ed) bi cycl ohet erocycl e, each of
which is ungﬁkﬁ{ﬂﬁﬁﬁgéﬁﬁg&g%ﬁ?%ﬁ%@d Wi th one or nore

q is an integer ranging from 0 to 4; and

misOorl.

2. The compound of claim 1, wherein X is O and Ry is -halo or -OH.

3. The compound of claim 2, wherein m is 0, n or p is 0, and Ar; is a pyridyl group or a
pyridazinyl group.
4, The compound of claim 3, wherein R is -Cl or -CHj3.
5. The compound of claim 4, wherein Ar; is
N“ g
Rs Ry
6. The compound of claim 5, wherein Rg and Ry are -H or Rg is -H, and Ry is a -(C;-

Ce)alkyl group, — or halo.

7. The compound of claim 6, wherein Ry is an iso-propyl group or a fert-butyl group.
8. The compound of claim 6 or 7, wherein Ry is a -halo, selected from the group of -F, -
Cl, -Br and -I.



R5 groups; or (c) -phenyl, -naphthyl, -(Cl4)aryl or -(5- to

10- nenber ed) heteroaryl, each of which is wunsubstituted or substituted with

one or nore R6 groups; each R3 is independently: (a) -halo, -CN, -OH -NQ2,

or -NH2; (b) -(G -G o)al kyl, -(C2-C o2@d kenyl, -(C2-Clo)alkynyl,

-(C3-d o)cycl oal kyl, -(C8- C14)bicycloal kyl, -(C8-Cl4)tricycl oal kyl,
-(C5-d o) cycl oal kenyl, -(C8-C 14) bi cycl oal kenyl, -(Cr 14)tricycl oal kenyl
-(3- tgy gﬁﬂiﬂered) bi cycl ohet er ocycl e,

each of Whl ﬁﬁ)o %gflalg%lt?ggw%ér}élgu rsltll ﬁ%gtg'l "one or nore R5 groups;

or (c) -phenyl - napht hyI -(Cl4)aryl or -(5- to 10-nenbered)heteroaryl,
each of Whl IS uns i tuted or bst tut with one or nore R6 groups;

R4 is - - MpOHEE 81 CIaY“bb \c%t)ram |1S @oeHs- - e, -cHeBr, -cH2I,

- CH2F, - CH(han)2 -CF3, -ORlo, -SR13, -COON, -COORlo, -C(OR o0, -C(OH,

-OC(O R o, -0OC(ONHRla, -NHC(OR13, -SO02RI O or -N02; each R5 is

indepenhllentl”&he— poufiHpf elaini 1 C6yladréivIRs and B3 -ak6)hokRnisl-H, aihReis (B3, - NCO2,
-N(R7) 2 Eﬁg NR7OH, -OR7, -COR7, -C(OOR7, -OC(OR7, or -0OC(O OR7;

each RECOUVIRIBENdent Iy - (O - 06) al kyl, - (C2-C6)al kenyl , - (C2-CB) al kynyl |

-(C3- C8)cycloal kyl, -(Cs-C8)cycl oal kenyl , -phenyl, -C(halo)3, -CH(halo)2,

-CH2(hal 0), -CN, -O—L -hal o, -N3, -NO2, -CH=NR7, -NR7CH, -OR7, -COR7,

-C(O ORR. - Qe@oripoundof €pioRY ], whebEind Ry-iSgOsBpropyl grdbp@r 2R#7-bagyd lgrddp. i S

i ndependently -H, -(C 1-C6)al kyl, -(C2-C6)al kenyl, -(C2-C6)al kynyl, -(C3-

C8) cycl oal kyI -(C5-C8) cycl oal kenyl , -phenyl, -(3- to

o renber£) MELRLAKEh of ik a) Olfrin 1Y DAL 2etpid TERRIRU A orepIFE 15
C8) cycl Baardyl., - (C5- CB) cycl oal kenyl , -phenyl, -(3- to

5- menber ed) het erocycl e, -CH2C(halo0)3, -C(halo)3i -CH(halo)2, -CH2(hal o),
-CN, -OH, -halo, -N3, -NQ2, -CH=NR7, -NR7OH, -OR7, -COR7, -C(O OR7,

-OC(O Ry, - )R7, or -S(O2R7; 211 Riois -(C-C4)alkyl;
each Rll is m%ﬁmrlé’e%ft%“%ﬁlp OH, -(O-06)al kyl, -(C2-06)alkenyl, -halo,
-N3, -N®2, -N(R7)2, -CH=ENR7, -NR7 , -COR7, -C(OOR7, -OC(OR7, or
-OC(O OR7; each R13 is indepe{R -Hor -(d-C4)al kyl; or (b)
-phenyl or -(3- to 5-nenbered)hete ch of which is unsubstituted or
substituted with one or nore R6 groups

(In

or a pharmaceutically acceptable salt thereof, wherein

Ars is

| AN
(R11)r or _ (Rg)s :

Xis O, S, N-CN, N-OH, or N-ORy;

R; is -halo, -CHj3, -NO;, -CN, -OH, -OCHj3;, -NH;, -C(halo)s, -CH(halo),, or
-CHy(halo);

each R; is independently:

(a) -halo, -OH, or -NHy;



each halo is independently -F, -d, -Br, or -I; nis an integer ranging
fromO to 3; pis an integer ranging fromO to 2; r is an integer ranging
fromO to 6; s is an integer ranging fromO to 5; and msOorl. 15. The
conmpound of claim 14, wherein Xis 0 andoR4 is -halo or -OH  16. The
compound of claim 15, wherein RL is -CH3 or -halo. 17. The conmpound of claim
16, wherein Ara is (R9)s 18. The conpound of claim 17, wherein s is 1 and

RO t th | | 17,
Ther i o ro & R e LR ?Czr“ﬁdi‘fﬁ@hz@“e%%%% et e
19, \A/neCQDHic)R%allayl a-IOCg €Q¢)@fc§>@l¢hlk9r AR ©p)caclbslkénybU(@4-CaibiopcloalRdny], FHE;-

conpound of claim1 wherein RO is a -halo, selected fromthe group of -F,
-, - Brdngyc valkezlyz (330 7m@nb@ﬁ®bgtﬁa>cwl%qra(%tqwof formula (I'lc), wherein

ni SO K@ﬁlbgﬁdﬁchﬁfoh%%k&%&ﬁd ;Icil th%ﬁ)? ru%{ﬁusﬁ%ltedh(ﬁ'l stltlg_@ WltEh%F% or mork 2

para POR gloaps;and is sel ected fromthe group of -tert- butyl -| so butyl
-sec- butyl, -cyclohexyl -tert-butox | SO- propaoxy, OCF3

C1, -Br, - | (¢) rahsnyly tnaphthyl, peCparyl of - 1 )~ memizsred)h%er%nbsaﬁbopfdvhleh i§i m 22,
wher ei n@hbétﬁutggggﬁﬂ)sg@ltédswnﬁﬁgggr O;thﬁr%g%ound of claim?22, wherein Rt is

-F and I's - A'CO oun a (llr): At R4 C. (RBRm N
NH each Rj is independently:

(a) -halo, -CN, -OH, -NO,, or -NH;;

(b) -(C1-Cyp)alkyl, -(C,-Cyp)alkenyl, -(C,-Cjg)alkynyl, -(C3-Cjo)cycloalkyl, -(Cs-
Ci4)bicycloalkyl, -(Cg-Cg)tricycloalkyl, -(Cs-Cjg)cycloalkenyl, -(Cg-Ci4)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, -(C,4)aryl or -(5- to 10-membered)heteroaryl, each of which is
unsubstituted or substituted with one or more R groups;

R4 is -OH, -OCF;3, -halo, -(C;-Cg)alkyl, -CH,OH, -CH,Cl, -CH,Br, -CH,l, -CH,F, -
CH(halo),, -CF3, -OR g, -SR;3, -COOH, -COOR ¢, -C(O)R g, -C(O)H, -OC(O)R 0,
-OC(O)NHR ¢, -NHC(O)R 3 -SO;R 19, or -NO3;

each Rs is independently -CN, -OH, -(C;-C¢)alkyl, -(C,-Cg)alkenyl, -halo, -N3, -NO,
-N(R7)2, -CH=NR3, -NR;OH, -OR7, -COR;, -C(O)OR3, -OC(O)R7, or -OC(O)OR;

each Rg is independently -(C;-Cg)alkyl, -(C,-Ce)alkenyl, -(C,-Ce)alkynyl, -(Cs-
Cs)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -C(halo)s, -CH(halo),, -CH,(halo), -CN, -OH,
-halo, -N3, -NO,, -CH=NR, -NR7OH, -OR, -COR, -C(O)OR;, -OC(O)R7, -OC(O)OR,
-SR7, -S(O)R7, or -S(O)2R7;

each Ry is independently -H, -(C;-C¢)alkyl, -(C2-Cs)alkenyl, -(C,-Ce)alkynyl, -(Cs-
Cs)cycloalkyl, -(Cs-Csg)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle, -C(halo)s, -
CH(halo),, or -CH;(halo);

each Ry is independently -(C,-Cg)alkyl, -(C,-C¢)alkenyl, -(C,-Cg)alkynyl, -(Cs-
Cs)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to 5-membered)heterocycle, -CH,C(halo);,
-C(halo);, -CH(halo),, -CH,(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NR;, -NR;OH, -OR3,
-COR3, -C(O)OR7, -OC(O)R7, -OC(O)OR3, -SR7, -S(O)R7, or -S(O);R7;



| Ar3 (I1l11) or a pharmaceutically acceptable salt thereof, wherein Ar, is
213 (R2)p (R)pP\N (RR)p NNS\ NI iNI iN11 N R i RR RLRL Ara is x
-(RI)r -(R9)s or Xis 0, S, NCN, NOH, or NORL 0; R is -H, -halo, -CH3,

-NO2, -CN, -OH, -0OCH3, -NH2, -C(halo)3]1-CH(halo)2, or - CH2(halo); each R2
i s independently: (a) -halo, -OH -CN, -NO2, or -NH2; (b) -(Ci-Clo)alkyl,

- (C2-Ci o) al kenyl, -(C2-d o)al kynyl, -(C3-d o)cycloal kyI -(Cs

C14) bi cycl oa%%yg (C1 18:}4) tricycl oal kyl, -(C5-GCio)cycl oal kenyl, -(CS-C

14) bi cycl oal kenyl", - to 7- rrerrber ed) heterocycle, or -(7- to

10- menber ed)dmch%i mhmd@emts}ldyeCNee@H ofCiviby)adkyli S Con€hbicetniyt, ubadd, ¥,

>3 ) Yo ok "N bRl tEDBark O bR FOETUn entfdoRk:
unsubsti t ut eghcpR SR &épghﬁe%q with one or nore R6 groups; each R3 is
 ndependent | orr {4 e i -OH, -N®R, or -NH2; (b) -(Cl-Gio)al kyl,

- (C2- Clo) al k(cam/HI or '(@@4ﬁ1kb)lad>ﬂ<ynyl - (C3- Clo) cycl oal kyI - (Cs-
O b1 oyl ool Kyl LA el B 1 (R LR, e ror (O C

7- membeg pA} RRISHALHE & more Rylefougds® 10- menber ed) bi cycl oheterocycle, each of
whi ch is unsubstituted or substituted with one or nore R5 groups; or (c)

-phenyl , - nagach hylo,is irdepet)dantyy -lo-Ck (B, ot el; 10- menber ed) het eroaryl, each of
which is wunsubst.ituted ar subs {)lt ted with one or nore R6 groups; 214 R4
is -OH, mlsmﬂaﬁegeffa?%ﬁggé’?h -CH2OH, - CH2Cl, -CH2Br, -CH2l, -CHZF,

p is an integer ranging from 0 to 2;
r is an integer ranging from 0 to 6;
s is an integer ranging from 0 to 5; and

mis Oor 1.

15.  The compound of claim 14, wherein X is O and Ry is -halo or -OH.
16.  The compound of claim 15, wherein R; is -CHj or -halo.

17.  The compound of claim 16, wherein Ar; is

WwAnn

AN

| R

18.  The compound of claim 17, wherein s is 1 and Ry is at the 4-position of the phenyl

ring.
19.  The compound of claim 17, wherein Ry is a -(C-Ce)alkyl group or a -halo.
20.  The compound of claim 19, wherein Ry is an iso-propyl group or a tert-butyl group.

21.  The compound of claim 19, wherein Ry is a -halo, selected from the group of -F, -Cl, -

Brand -1.



CH(hal 0) 2, -CF3, -ORlo, -SR13, -COOH, -COCRlo, -C(OR o, -CCOH -0OC(ORi o,
-OC(O NHR1o, -NHC(O R13, -SO02RI O or -NO2; each R5 is independently -CN,
-OH, -(C-0C6)al kyl, -(C2-Co6)al kenyl, -halo, -N3, -NO®2, -NR7)2, -CH=NR?7,
-NR7CH, -OR7, -COR7, -C(OOR7, -CC(ORr2 or -OC(OOR7; each R6 is

i ndependently -(Cl-C6)al kyl, -(C2-C6)al kenyl, -(C2-C6)al kynyl, -(C3-

C8) cycl oal kyl, -(C5-C8)cycl oal kenyl, -phenyl, C( hal 0) 3, -CH(hal o) 2,

- CH2( happ) , : 7, -NR7OH, -OR7, -COR7,
C(O)O?i? _%om%Eﬁ'm&{b?@Mo% “MC@%ZO) K7, or -S(O) 2R7: each R7 is

i ndependent ltyis-0l, - (Cl-C6)al kyl, -(C2-C8)al kenyl -(C2-Co) al kynyl, -(C3-

C$) cycl oal kyl (C5-C8) cycl oal kenyl - phenyl -(3- to

5- menber ed) H@t‘%p’ocycl e, -C(halo)3, - CH(halo)2, or -CH2(halo); each R9 is

| ndependent |y, 1s@gect@}‘1%h‘kﬁhbgrodp(a" ﬁ:cﬁ))ajdﬂ% 3@F3 ((}(1?2 @Halmyﬂd -(&3-

C8) cycl oal kyl, - (C5-C8)cycl oal kenyl, -phenyl,” -

5- menbes(@4) het er ocycl e, -CH2C(hal o) 3 - C( hal 0) 3 CH( hal 0) 2, -CH2(hal o),
-CN, -OH, -halo N3, -NO2, -CH=NR7, -NR7CH, -OR7, -COR7, -C(O)CR?,

- O0( O RY, @@)ER -SR7, -S(OR7, or -S(O)2R7; Riois -(d-C4)alkyl; each
Rll i's mdepglg ntIy -CN, -OH, -(G-0C6)al kyl, -(C2-C6)al kenyl, -halo, -N3,
-N®2, -N(R7) -CH=NR7, -NR7OH, -OR7, -COR7, -C(O OR7, OC(O)R? or
-OC(O)OR7; each R13 is mdependent[’w“ (a) -Hor -(Cl-C4)al kyl; or (b)
-phenyl or -(3- to 5-nenbered)heter , each of which is unsubstituted or
substituted with one or nore R6 gr ups—-Rg%h hal o is independently -F, -d,
-Br, or -1; pis an integer rangi to 2; r is an integer ranging
fromO0-6; s is an integer ranging fromO0-5; and msOorl. 26. The conpound
of claim25, wherein Xis 0 and R4 is -halo or -OH 27. The conmpound of claim
26, wherein gnso q pis 0, and Arl is a pyridazinyl group. 215 28. The
conpound of tlai h 27, wherein R, is -C or -CH3. 29. The conpound of claim

28, wherein BYRih &le(ﬂaQa\pomﬁ& anthie s€ledtRd 06 thé gfhupioM-28buthierisy-Butsl, bsc! and
RO is at the 4-position of the phenyl ring. 31. The_conpound of claim 29,

wher ei nbutel, reyclphexyd, »egpatory! -isprprapost, -@Fs, h@HzﬁFs, -OCF;3, Cl, -Br, -I, n-butyl, -n-
propyl; and
Xis0.

23.  The compound of claim 22, wherein R, is —F and Ry is —CF;,
24. The compound of claim 22, wherein R; is —F and Ry is —OCFs.

25. A compound of formula (III):
AI’1 R4

Ej—(RQm

N
x)\lTIH
AI’3
{1
or a pharmaceutically acceptable salt thereof, wherein

Ar1 is



32. The conpound of claim 31, wherein RO is an iso-propyl group or a
tert-butyl group. 33. The conpound of claim31l, wherein RO is a -halo,
selected fromthe group of -F, -C, - Br and -1. 34. A conposition
conprising the conpound or a pharnmacegigcally acceptable salt of the
conpound of any of clains 1 - 33 and a pharnaceutically acceptable carrier
or excipient. 35. Use of an effective anmount of the conpound or a
pharmaceutically acceptable salt of the conpound of any of clains 1 - 33
and optionally an gRbpctive affppnt of afyjher therapeutic agent for the

manuf acture of a nedi éﬁQSr; for \"Qﬁting opXJeventing pain in an animal .
arount gf the cogapun('j@or a phar eutically

36. Use of an effecti
accept abl e salt of %l Nan ns 1R sahd optionally an
effective amount of¥fanoflher Nher peuti't! aggnt for The

nuf acture of a
medi canent for treatin preventi'ng: uri nary i-REonti n&mMce in an ani mal .

216 37. Use ofi an effective anount of the conpound or a pharmaceutically
acceptable s 3Sof the conmpound of any of clains 1 - 33 and optionally an

ef fective anount of anoth erapeuti c t for the manufacture of a
medi canment for treating or eventing an cer in an animal. 38. Use of an
effective anount of the c oln eutically acceptable salt of

_?Rog a phAr MAte
t he conmpound of any of clams J1'-1133 andlopt d &)SIy;an ef fective anmount of
anot her therapeutic agent r the mafilif acture of a nedicanent for treati ng

or preventing i Of g RUEKR; NooMes: ¥)o®@Lome in an animal. 39. Use of an
effective ampunt of the conpound or a pharmaceutical ly acceptable salt of

t he conpoundRofs -Hnyhadd, -CHaj 40,1 -CN 3OOt iNHal-Cthadms,eCHEbalo e coranount  of
anot her H%&ﬁ rjl_peuti c agent for the manufacture of a nedicanment for treating
or prevg ' B” i nfl ammat ory- bowel disease in an animal. 40. An in vitro

met hod for ighR,ti ﬁﬁeéléﬁhelflﬂ,y}cti on in a cell conprising contacting a cell
capabl e of expressing with an effective amobunt of the conpound or a

phar maceut i c@) Hhalo,aOtke pENbiNOs at tNBf; t he conpound of any of clainms 1 - 33.
41. Use of ap.effectjye. a t t he, co nd or har mac icall
acceptabl e s t-(fCij mia .l’dg%gmf(%‘fy ’é@z' fog)@fyé’iyﬂs(q&og‘é'gﬁﬁﬁ(%lh@m%uf acture
of a neé'.ﬁﬁgfdlktalﬁﬁ!-.(cm@ylmrrc'yera?h@, (GOl ABalkBnyd, FEL-C, DBy dIbARNI (L

preventing pain, urinary incontinence, an ulcer, irrita 0 syndr one,
or i nf | €meicpelyalbenyd| -(Hite dasembergd)hétekicycleporp(i-gong a cont ai ner cont ai ni ng

an el ogl e amint Sln s comolind o i, BISLIRGEIR SRl AcsgpLable sal
CONMpPosi Homg%gf,g;%; ng the step of adm xi ng a conpound or
(c) -phenyl, -naphthyl, -(C,4)aryl or -(5- to 10-membered)heteroaryl, each of which is
unsubstituted or substituted with one or more Rg groups;
each Rj is independently:
(a) -halo, -CN, -OH, -NO,, or -NH;;
(b) -(C;-Cp)alkyl, -(C,-C p)alkenyl, -(C2-Cyg)alkynyl, -(C3-Cjo)cycloalkyl, -(Cs-
Cis)bicycloalkyl, -(Cs-Cjs)tricycloalkyl, -(Cs-Cig)cycloalkenyl, -(Cs-C4)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, -(C,4)aryl or -(5- to 10-membered)heteroaryl, each of which is

unsubstituted or substituted with one or more R¢ groups;



a pharmaceutically acceptable salt of the conmpound of any of clains 1 - 33
and a pharnmaceutically acceptable carrier or excipient.

214

R4 is -OH, -OCFs3, -halo, -(C,-Cg)alkyl, -CH,0OH, -CH,Cl, -CH;Br, -CH;I, -CH,F, -
CH(halo),, -CF3, -OR g, -SR;3, -COOH, -COOR 4, -C(O)R¢, -C(O)H, -OC(O)Rq,
-OC(O)NHR ¢ -NHC(O)R ;3 -SO2R ¢, or -NOy;

each Rs is independently -CN, -OH, -(C;-C¢)alkyl, -(C,-Ce)alkenyl, -halo, -N3, -NO,,
-N(R7)2, -CH=NR3, -NR;OH, -OR7, -COR5, -C(O)OR7, -OC(O)R7, or -OC(O)ORy;

each Rg is independently -(C;-C¢)alkyl, -(C,-Ce)alkenyl, -(C,-Ce)alkynyl, -(Cs-
Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -C(halo)s, -CH(halo),, -CH,(halo), -CN, -OH,
-halo, -N3, -NO,, -CH=NR,, -NR;0H, -OR7, -COR;, -C(O)OR7, -OC(O)R7, -OC(O)OR3,
-SR7, -S(O)R5, or -S(O),R7;

each R; is independently -H, -(C;-Cg¢)alkyl, -(C,-Ce)alkenyl, -(C,-Ce)alkynyl, -(Cs-
Cg)cycloalkyl, -(Cs-Cg)cycloalkenyl, -phenyl, -(3- to S-membered)heterocycle, -C(halo)s, -
CH(halo),, or -CH,(halo);

each Ry is independently -(C;-C¢)alkyl, -(C»-Ce)alkenyl, -(C,-Ce)alkynyl, -(Cs-
Cg)cycloalkyl, -(Cs-Cs)cycloalkenyl, -phenyl, -(3- to S-membered)heterocycle, -CH,C(halo)s,
-C(halo)s, -CH(halo),, -CH,(halo), -CN, -OH, -halo, -N3, -NO,, -CH=NR3, -NR;OH, -OR3,
-COR7, -C(0)OR7, -OC(O)R7, -OC(O)OR7, -SR5, -S(O)R7, or -S(O),R7;

Ryg is -(C1-Cs)alkyl,
each Ry is independently -CN, -OH, -(C;-Ce)alkyl, -(C,-Cg¢)alkenyl, -halo, -N3, -NO,,
-N(R7);, -CH=NR5, -NR;0H, -OR;, -COR7, -C(O)OR7, -OC(O)R7, or -OC(O)OR7;

each Ry is independently:

(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 Rg groups;

each halo is independently -F, -Cl, -Br, or -I;

p is an integer ranging from 0 to 2;

r is an integer ranging from 0-6;

s is an integer ranging from 0-5; and

misOorl.

26.  The compound of claim 25, wherein X is O and Ry is -halo or -OH.

27.  The compound of claim 26, wherein m is 0, p is 0, and Ar; is a pyridazinyl group.



215

28. The compound of claim 27, wherein R is -Cl or -CHj3.

29.  The compound of claim 28, wherein Ar; is

whnn

AN

| _(Ro)s

30.  The compound of claim 29, wherein s is 1 and Ry is at the 4-position of the phenyl

ring.
31.  The compound of claim 29, wherein Ry is a -(C;-Cg)alkyl group or a -halo.
32. The compound of claim 31, wherein Ry is an iso-propyl group or a tert-butyl group.

33.  The compound of claim 31, wherein Ry is a -halo, selected from the group of -F, -Cl, -

Br and -1.

34. A composition comprising the compound or a pharmaceutically acceptable salt of the

compound of any of claims 1 - 33 and a pharmaceutically acceptable carrier or excipient.

35.  Use of an effective amount of the compound or a pharmaceutically acceptable salt of
the compound of any of claims 1 - 33 and optionally an effective amount of another
therapeutic agent for the manufacture of a medicament for treating or preventing pain in an

animal.

36.  Use of an effective amount of the compound or a pharmaceutically acceptable salt of
the compound of any of claims 1 - 33 and optionally an effective amount of another
therapeutic agent for the manufacture of a medicament for treating or preventing urinary

incontinence in an animal.
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37.  Use of an effective amount of the compound or a pharmaceutically acceptable salt of
the compound of any of claims | - 33 and optionally an effective amount of another
therapeutic agent for the manufacture of a medicament for treating or preventing an ulcer in

an animal.

38.  Use of an effective amount of the compound or a pharmaceutically acceptable salt of
the compound of any of claims | - 33 and optionally an effective amount of another
therapeutic agent for the manufacture of a medicament for treating or preventing irritable-

bowel syndrome in an animal.

39.  Use of an effective amount of the compound or a pharmaceutically acceptable salt of
the compound of any of claims 1 - 33 and optionally an effective amount of another
therapeutic agent for the manufacture of a medicament for treating or preventing

inflammatory-bowel disease in an animal.

40.  An invitro 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 - 33.

41.  Use of an effective amount of the compound or a pharmaceutically acceptable salt of
the compound of any of claims 1 - 33 for the manufacture of a medicament for inhibiting VR1
function in a cell for treating or preventing pain, urinary incontinence, an ulcer, irritable

bowel syndrome, or inflammatory bowel disease.

42. A kit comprising a container containing an effective amount of the compound or a

pharmaceutically acceptable salt of the compound of any of claims 1 - 33.

43. 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 - 33 and a

pharmaceutically acceptable carrier or excipient.



