4- Oxadi azol yl - pi peri di ne conmpounds and use thereof 51.Field of the

I nvention [0001] The present invention relates to 4-Oxadi azol yl - pi peri di ne
ConpoundsyWOeoeminsgi2ei ons conpri sing a 4- Oxadi azol yl - pi pePC@#iiEReoocOMIsund and
met hods for preventing or treating pain or diarrhea in an animal conprising
admnistering to an animal in need of such prevention or treatnent an
effective 10 anount of a 4- Oxadi azol yl - pi peri di ne Conpound. 2.Background of
the I nvention [0002] Pai N, Sd: 1 - & kch patients seek
medi cal advi ce and treé?%%%?%ﬂggyﬁﬁggﬁgge agﬁ%gggﬁgg‘fgﬁ*%f Wi | e acute
pain is usually self-limted, chronic pain can persist for 3 nonths or

| onger and lead to significant 15 changes in a patient's personality,
|ifestyle, functional ability or overall quality of life (K M Foley, Pain,
in Cecil Textbook of Medicine 100-107, J.C. Bennett and F. Plumeds., 20th
ed. 1996). [0003]Pain has been traditionally managed by adm nistering a
non- opi oisd anal gesi c, such as dcet ylFédigfthé tnva@ikidn chol i ne nagnesi um
trisalicylate, 20acetam nophen, ibuprofen, fenoprofen, diflusinal and

napr oxen; or{oa801jopi oi dTROBlegaS itienS it Fel@8s fM—@lih&QZOIWﬂEQMh@hOHE,

met hadone, | evorphanol, fentanyl, oxycodone and_ oxynorphone. 1d.

100041 Uni t edCenaewsls mamnpsitiss cempreng 3¢ -Bradiyglylgdpsidinesomapwit and

6, 166, 039, ' : . B 4 - United
S at s 25pat DOy fof rab At SR B ol ordififite R e bl PETBIORE, V¢ oG
pi peri di ne dainivatdringso ah heiged lity neeglaffuhclaprepeitigahe ntahinyenaah effectavet i
hyper al gesi ¢ opi ates. [0005] United States Patent No. 6,362,203 Bl to Mogi
et al. d%%cr?ﬁ@gnﬂ-Hﬁd&H%¥@%igﬁ%H?V%ﬁ%¢?¢%?WELderivatives that are alleged
to exhibit peripheral anal gesic action. WD 2007/057229PCT/ EP2006/ 011150
[ 0006] Canadi an Pat ent Publ i cati ongNaor8d9@ 6Pt Invenfiey et at descri bes

bSt %uents at the I

pi peridine derivatives bearing substl and 4 positions that
are alleged fogoPe usef plindSthaMads98sthAdn skPRA FtveliBRpARAR! seBliflcafat | on No.
WO 02/ 38185 A2 of Dunn et al. 5describes” 1,4 substituted piperidine
conpounds t hadviceranddtchtrgd] Yamgeh bk aqste an chnonichWiblehgespan apisuaBy

[ 0008] The Abs ct_of . International. Publ,i cation No. WD.01/70689. | so

i sl oses pi BuralE hisPlCRIR shEPEsTr ag T RSk Phesrdbo e R incaal'y

posi tiong t hefangésainalgatiemed perstmafityl, liestyd@)ifondioBal SRIRPI0 bvagN Guslit.of life

10[ 0009] Tradi ti onal opioid anal gesics exert their harnacologlca activity
once they hatleMpdokydleir Bugerit Fethsobod Madiaive H¥H9ed .C. Bennethard Balumge

t hrough t he 0 i arrier can lead to undesirable central nervous
systen}nedid?%d%§?§£ﬁﬁg%§bts, such as respiratory depression, increased
drug tol erance, increased drug dependence, constipation and unwanted
euphori a. 15[0003)0] Ther Raindanbern teaddticemily meemdgédby abmindtergs a foat-o@o® usef ul
for treating O@i reveBtin? ain or djaerea and that.rﬁdUﬁf or avoid one or
more side ef LS CaEAEP AT PHC AF PR B AR RANRIPSH Y %% eat i ng pain or
di arrheapp [ Oftbiahizhdgieh OiBupiofé) YerdopfSEL NG AudiMal 288 hhRBxéeh; OF ah BpDidPP! i cation
is not an admi ssion that such reference is prior art to the present

appl i cat i on. ambg@siSushehray mfrphine hydvamenpbang, 0o:Mdvhe lprosplanl, iferniamili on
enconpasses CQ unds -having,the formula (I): (1) and pharmaceutically
accept abl e S%PEE&FﬁéP 5??“%%%F@?h#?

[0004] United States Patent No. 6,576,650 B1, United States Patent
6,166,039, and United States Patent No. 5,849,761, to Yaksh and United States

25  Patent No. 6,573,282, to Yaksh ef al. describe 1,4-substituted piperidine derivatives

allegedly useful as peripherally active anti hyperalgesic opiates.

[0005] United States Patent No. 6,362,203 B1 to Mogi et al. describes
4-hydroxy-4-phenylpiperidine derivatives that are alleged to exhibit peripheral

analgesic action.



[0013]Art is -C3-C8 cycl oal kyl, phenyl, naphthyl, anthryl, phenanthryl or
-(5- to 7-nmenbered) heteroaryl, each being unsubstituted or substituted
with one, WORB07/B7220hr ee R2 groups; 5[ 0014] Ar2 i s phenyl PChEFRAMGPLIISGNt hryl ,
phenant hryl or -(5- to 7-nenbered) heteroaryl, each being unsubstituted or
substituted with one, two, or three R2 groups; [0015]Ar 4 is -C3-C8

cycl oal kyl , pbesy! . naphidiydn Pa&itPuylicatihenanibssl ofoCarrdber A AedcriBeEber ed)
het eroaryl, each bei ng unsubstituted or substituted with one, two, or three

R2 groups; mpw!ue? @I‘ll‘éﬁU-VFﬁ beagng plestipyencaa e | ait 6 positions tRat are pageddo

al kyl ene) CO2 S&ﬁ]‘rl a8 al %§Csal kyl ene) R5; [0017]RI = -H, -C(0)NH2, -C(0)NHCH,
-0OR2R4, - 1%{% C(0)NH(C1-C4 alkyl), -C(O)N(Cl-C4 al ky1) 2,
-CF3, -CHF2, -CH2F, 100181R2 and R3 are each independently -hal ogen,
-Cl-C3 al kyI [0007 C, - C3Int&rahtkyna) PublKich NG3WaD RYI3B185 NeGfDudnak ki 1) 2, - CF3,
- ; 10019 R4 = -H, - 1 | kyl 2 | - | kyl 2N( Cl -

2l 1) 2, Sor SecEDASY I subslimappen g DosiTbesnds ipre Aty Kol Sx3r0) N,

- C( 0) NHCH, lges@%g?a {C -C4 alkyl), -C(0) N(C C4 al ky1) 2,
-SozNH(CI-C4a - N(Cl-C4 20al kyl)2, -H, -OH, -CN, or -C3-C8

cycl oal kyl, phenyl, naphthyl, anthryl, phenanthryl, -(5- to 7-nenbered)

heteroaryl elOR8IC3- C38 The Mbstrdcy bf Intdreatydnal Hd;imatigmNoanV@rQ/ll/YOQBﬁe%ﬂaﬂsmryl

-(5- to7ne ed) hetdeo )(/tbeln uns q?t\rl eq Ls&:ﬁstl .uted with one

or rmre R2 gt'd %eSpH?e“ HIF G°ht %e‘?"P Ngesy %)a e } and 3 positigng thataye,

rangi ng frO”&lﬂegE:&ly‘h,seﬂalas&bl@lﬁ Slrec@iéh dpomis®n i nteger ranging from1l to 6.

[0021]The present i nvention al so enconpasses conpounds havi ng the 5fornul a
and pharnmaceutically acceptable salts thereof, wherein:

E 00)22] Ar1é> i SPO]QH@nyI napWitiopel oramdmlgemﬁh@watrfbﬁwhamﬂcoloewl Gty 9Bsber ed)

%2 or oups: " | SBSA AT el BRURRC ILRE RPfn AR, U % Pl DGt M, P Tree

phenant hryl ldood-Brdibbartrier 6&nﬂem®&rm1ﬂ)351k'zeﬂ@cmmyhervem§rys1tem ngdiateslslidt | t ut ed

or substituted with one , Qr threeR2 0024].G = H,
- C(0) (CHR2) " IR uch aé(rﬁpefé}%a%ess“("cin%‘%a 943 E&géﬂ W“eﬁﬁed d(‘t%L 05

2l kyl ene) R derkfaBh Rbncigaton nl GhMnd@cupt Q) N, -0CDRA, -CrO, - ON
- (Cl- C4 15a| kyly, - Cl-C4 alkyl), -C(0)N(Cl-Cl alkyl)2, -CF3, -CHF2,

- CH2F, 0026& R2 and R3 are each independently hal ogen, -Cl1-C3 al kyl,
-0(C1- 35 [0010] There remains a clear need for new drugs that are useful for treating
or preventing pain or diarrhea and that reduce or avoid one or more side effects

associated with traditional therapy for treating pain or diarrhea.

[0011] Citation of any reference in Section 2 of this application is not an

admission that such reference is prior art to the present application.

20 3. Summary of the Invention
[0012] The present invention encompasses compounds having the
formula (I):
Ar?
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al kyl), -NH(CI-C3 alkyl), -N(C-C3 al ky02, -CF3, or -0CF3; [0027]R4 = -H,
-Cl-C10 al kyl, -C1-120(Cl-C4 alkyl), -CH2ZN(Cl-C4 al ky02, or -CH2NH(C -4

al kyl); WO200077237229PCT/ EP2006/ 011150 [ 0028] R5 = - NHPCTARRBORRA S0
-C(O)NH2, -C(0O)NHCH, - SO2NH2, -C(O)NH(Cl1 -4 alkyl), -C(O)N(C1-C4 al kyl)2,
-S2NH(C1- 4 al kyl), -SO2N(C 1-C4 alkyl)2, -H -0OH -CN, or -C3-C8

cycl oal kyl ,eggier}lyl , hapht hyl, anthryl, phepanthryl, -(5- to 7-nenbered)

het er oar yl rPhagmagegtiealbyi assemtghle splksdhsneot, shsp®ny |, anthryl, phenant hryl ,
-(5- to 7-nenbered) heteroaryl being unsubstituted or substituted with one
or nore R2 gi08LPls; m =Aansifibdgeaycloaliyl.mhenylompbtiy apthryl, pherranthiyleqrer
ranging fromJl to 4: = or 1: .and 10q =_an |.nteger i firom1l to 6.
00997 A compsairtd arerBe il aerotdr it byt dboh M GRGob H J L b e
salt ther eofm(cgaﬁhlr&elkhgoapgﬂ- Oxadi azol yl - pi peri di ne Conpound”) is useful
for treating or preventing pain or diarrhea in an animal. 100301The
invention also relates tpp conpositions conprisi

ng_a
154- Oxadi’azol®14lpi per i &F nié phempomphthyh@nthrynBherab@ilios ol o eeaphasi)e
carrier or Lok ent,. 1T . e S 7 ng or
reventing i eoadt el BRnR LRSS TR RS p o br ke KT EBUPEY 7.
to kits conprising a cont ai ner containing an effective anount of a
4- Oxadi azol yl0Opslper i di Ae i€oitheleaychatkyl, phenylcnapbtieyl fapthryk phepadéhiryl aro t r eat

or prevent LN diarr .. [0032] The invention further.relat. to net hod
for Iopr\évent Pzﬁ %%We@eﬁpgﬁ?tﬁé’érﬁngaﬁﬂgﬁllﬁg\r{rlﬁf“ftgse ?rsﬁuﬁaltgtﬁﬂimﬁé?@ri ng to >
an ani mal | mmggtlﬁéhemég,fou?g ef fective anount of a 4- Oxadi azol yl - pi peri di ne

Compound. In further aspects of this enbodinment, these nethods for
preventing pain or diarrhea in an aninal further 25conprise adm nistering

an ef feckd vel08klunt of Gdh -bbi SdOHSATYER . LEDCBPIRI) H@ngb gesi c, an
anti-enetic a conpi pat | reof [0033] The invention further
relates to n%?ﬁ(@)'g(?c%}r{ ’to(r}ezral(téil %%%)@?eﬁltegg diarrhea in an animal, conprising
adm nistering to an animal in need thereof an effective anount of a

4- Oxadi azol yj0op7iper i di RE=CHpaL(@INHon-G(MNHEOH, aspaR’s -6HQ, HGN,3@Emcadi nent

t hese net hods, for ¢ I ng.pai n . or di h .n.an i f r conprise
adni ni steri néak%}g’ '&@ﬁgﬁ@é%%ﬁﬂt Sﬁ)ﬁ(&bﬁ& yQﬁ’a'Fgg’s@anWOpi oi d

anal gesic, an anti-emetic agent, or a conbination thereof 100341The
invention also relates to the use o C 4- Oxadi azol yl - pi peri di ne Conmpound in
preparing a nediga useful t9 tr 2)qor pr&vent_pain or gia ea.
5100351The i nven 'L%_DE\NUFQ f u-tben_ rel at es _L(g thods fo_r_'Ch_tN, mul gt i ng

opi oi d-receptor fungtion I‘n a cel | N\ Ci-prri si ng aoti ng a cell/ capabl e of
expressing an opioid receptor with £ oxadi azol yl - pi peri di ne Conpound.
100361The invention still further relates to nethods for preparing a

phar maceutical conposition, g¢onprising the step of adm xing a 10

4- Oxadi azol yi9¥8her i di ReathRpaisrachindeprendsnthy ralagsni CarGyalid c¥Catfize
carrier exELIRI € [80 he eG6e NNVEeR! |,pr . be understood nore
fully bylcs: ef%ggﬁ’cg@%g&tﬁﬁé}gﬁ m@]‘géh%é?ﬁ’ e(gﬁdi‘a’g(r:t??% Ton and illustrative
exanpl es, which are intended to exenplify non-limting enbodi nents of the

i nvention. 18419kt ai | eB’ Bedtr i@tConllof, @0 «ntallon), 4-CHDAN(CniGsiabngd).,

[ 0038] As used [ t he terns used above have the foll ow ng neaning:
[0039]"-C1- & %ﬁﬁ(%ghgﬁ(éf)st rai ght or branched non-cyclic hydrocarbon

chain having from1l to 3 carbon atons. Representative straight chain and
branched 20cjpa2o] - C1- CR® al ki, INKHSO4e, ~CROINHL,, -CROMWNHOH, n- poawy), and
i sopropyl. 100401"-Cl-C4 al kyl " nmeans a strai ght or branched non-cyclic
hydr ocar bon -C(O)NH(C,-Cq alkyl), "-C(O)N(C,-Cq alkyl)s, -SO,NH(C,-Cy alkyl), -SO2N(C}-Cq
20  alkyl), -H, -OH, -CN, or -C;-Cg cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl,
-(5- to 7-membered) heteroaryl each C3;-Cg cycloalkyl, phenyl, naphthyl, anthryl,
phenanthryl, -(5- to 7-membered) heteroaryl being unsubstituted or substituted with

one or more R’ groups;

m = an integer ranging from 0 to 4;
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chain having from1l to 4 carbon atons. Representative straight chain -Cl-C4
al kyl s include nethyl, -ethyl, -n-propyl, and -n-butyl. Representative
branched wWB2007/05C29C4 al kyl s i nclude -isopropyl, -sec-bRCYIEP200680108¢ Yyl , and
-ten-butyl. 25100411"-C -C6 al kyl" neans a straight or branched non-cyclic
hydr ocarbon chain having from1l to 6 carbon atons. Representative straight
chain -Cl1-C6 al kyls include nethyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl
and- n- hexyl . Repr esent &tT $RINEFERFANGE KPR lHO4% - co al kyl's incl ude
-isopropyl, -sec-butyl _qgoputyl. -tert-butyl, isopentyl, -neopentyl,

1- met hyl but yl , 2-nethbeutyIf -nmet hyl butyl, 1, 1-di net hyl propyl,

1, 2-di net hyl propyl, 1-gethyimegt ydngir fir@hHytogent yl, 3- net hyl pentyl ,

4- et hyl pentyl, 1-ethyl butyl, 2-ethylbutyl, 3-ethyl butyl,

51, 1-di met hyjoppiy! , 1, 2hélpreeédiyhvativh alsd edcdhpasiddybipbihds having the

2, 2-di met hyl butyl, 2,3-dinethylbutyl and 3, 3-di net hyl butyl. 10042]"-C1-C10
al kyl " néhnsﬁ@m§ﬁﬂﬂﬂght chai n or branched non-cyclic hydrocarbon havi ng
from1l to 10 carbon atons. Representative straight chain (Cl-Cl10) alkyls

i nclude nethyl, -ethyl, -n-propyl, -n-but bentyl, -n-hexyl,
10-n-heptyl, -n-octyl, -n-nonylA®an ndecylh REprﬁsentative branched
-(Ca-C10) al kyls include isqﬁro yl, ) wyl, -tert-butyl,

i sopentyl, neopentyl, 1 -nethyl yl, B-nethyl butyl,

1, 1-di net hyl propyl, 1, 2-di net hygpropyl , 1_HF3 yl pi |, 2-nmethyl pentyl,
3-net hyl pentyl, 4-nmethyl pentyl, 1-ethyl butyl'; ’p2-et hyNbutyl, 3-ethyl butyl,

1, 1-di met hyl butyl, 151, 2-di met hyl butyl, 1, 3-di et hyl &t yl,

2, 2-di met hyl butyl, 2,3-dinethylbutyl, 3,3-dinethylbutyl, 1-methyl hexyl,
2-net hyl hexyl, 3-nethyl hexyl, 4-net hyl hdd§1, 5-net hyl hexyl ,

1, 2-di et hyl pentyl, 1,3-dinethyl pentyl, 1,2-dinethyl hexyl,

1, 3- di net hyl hfppHarmacedtieilRidaypthiss whits therdofliwiRtdiy! hept yl ,

1, 3-di met hyl heptyl, and 3, 3-di nmet hyl heptyl. 20[0043]"-C -05 al kyl ene" neans
a str

ai ght cfygbs or br apcheshenPORa R &lmﬁi,\@bﬁmh@ %gggagqoﬁ.ﬂléa?a@r from

¥,
1 to 5 carbon atons. Representafive straight chain “C yl ene groups
are -CH2-, -KeBbpod, eaclf kY BnsubstilGre) ot-substiduted Giid) Gre, Repoetheed Bt goeps;
branched -C2-05 al kyl ene groups include -CH(CH3)-, -C(CH3)2- -CH(CH3)CH2-,

- CH2CH( CH3) - ;nny GH2C( 2-, < C(CH3) 2CH?- . 25- CH ) -

Goo ) 2 AW oo T Gty oAk s P B i LR aaerAe i) -

[ 0044] " - (@8- C]5ctpcl-prhbited) HEtafaryd, &oh Beiagedsubsthited ssibaaatedanttha ng from
3 to 8 carbon atons. Representative -C3-C8 cycloal kyls are -cycl opropyl,
cycl obutyl , t™Wer BpesRygroupsycl ohexyl , -cycl oheptyl and -cycl ooctyl .
30[0045]"-(5- to 7-nenbered)heteroaryl™ means an aromati c heterocycle ring
of 5to 7 me , Whepeifn ¢ rb § the~ring is replaced
with a hetegﬁg?gn1indg e§a§%§P§9§@ﬁ%§?§§gfrgﬁ?ﬁ§??%§én&ﬂ§§§gen, and

sul fur. The alkBlen¢)SOOREBEbe(@dThalkpleog)Ryl;' s ring contains at | east one
carbon atom Representative -(5- to 7-nmenbered)heteroaryls include pyridyl,

fury!, thiop , pyrgolyl |azol j.m daz 4 thiazolyl,, pyrazolyl,
isothiazolleﬁg§iidazi r,*by%ﬁﬁﬂ@?ﬁyré&%@hﬁ§ﬂny¢?%%vhi a?é yrgﬂééﬁ
triazinyls [&R4G]-C(ORBECAC, BRINS -CEONC-C,alilyl), OICF;! -CHIY0ATH Fye term
"animal ," includes, but is not limted to, a cow, ape, nonkey, chinpanzee,
baboon, horse, sheep, pig, chicken, turkey, quail, cat, dog, nouse, rat,
rabbit, guinea pig and human. [ 0048],The phrase "pharnmaceutically
acceptabl e salt,® ag—used hereim, is| ajlsalt fpr from aff agithand t he
basi ¢ nitrogengEodlp ofN-®.4- Oxali Bzol yl - pi perd-dine |Conpowm@-N | | | Ostrati ve
salts include, but not 1inmited, (dmysulfate, ¥rtr&te, acetat€, oxal ate,
chloride, bromide, iodide, nitrate, bisulfate, phosphate, acid phosphate,
isonicotinate, lactate, salicylate, acid citrate, tartrate, ol eate,
tannate, pan nat e, pd5hi hart.r . Ch N ’ | K
gentisinate,H?Eﬁgrate,Rgggtgng%éghgrﬁggégﬁg@%ﬁmgéﬂgﬂg?ggngggr éﬁS?
benzoat e, gl akghateH(GeChakglutREhaCealkedhabEs ot f-OGde, benzenesul f onat e,
p-tol ucnesul fonate, and panoate (i.e.

1,1 -nethyl epe-bi s- (2- gydr qxy- 3- napht ho ) ts. . Jh

"phar maceut i @@Fﬂy accept abl 'scgr‘?'o agfyé’o'agelg?%@'a(‘JE“oaﬁléyléaﬁﬁ?ﬁ(@éf Ca alkyl),

4- Oxadi azol ybr PCHEVH(C P€, SiRgPound havi ng 20an acidic functional group, such
as a carboxylic acid functional group, and a pharnaceutically acceptable
inorganic or organic base. Illustrative _hases include, but are not limted
to, hydroxides of alkali nmetals such as sodium potassiumand |ithium
hydr oxi des of al kaline earth netal such as cal cium and nagnesi um
hydr oxi des of other netals, such as al um num and zi nc; ammoni a; and organic
25am nes, such as unsubstituted or hydroxy substituted nono-, di-, or



tri-(2-hydroxyethyl)am ne; N-nethyl-D glucam ne; and am no acids such as
arginine, lysine, and the |like. [0049] The terns "treat" "treatnent of' and
"treati ngvVORaIMISBR29di arr hea i ncl ude the | essening of th&CTEP2R06L0Y1166 or
cessation of, pain or diarrhea. In one 5enbodi nent, "treat"” "treating" or
"treatment of' includes inhibiting, for exanple decreasing, the overall
frequency of jpgpgpodes RP =pair,, ANHB@JR'hegoNGEReei OYRHDH, [ O9oMihe terns
"prevent" "prevention of' and "(greventl ng"” ‘pain or diarrhea include the

avoi dance of -G(RANBlSels atkybai-G(GINE diratied)., r8OPed(C el glky) 0GR NGeCphr ase
"opioid rece 3 ans;a ~3-0pioid receptor.. a ic-qpiqid 10receptor, a

-opi oi d rece%k(glp:"’ d?fdgﬁb?l_qﬁ’ (Fre'cc’gb %?y.d:of@ﬁgﬂlfﬁg’ B ,arg]%rfy ctive anount"
when used i npleRaMBE Q5 toithembére@XBele@ai ¥AchPLELCE 8ydicalicANpIART neans an

anount of the 4-Oxadi azol %/I - pi peri di ne_ Compound that is useful for treating
or prevent i ngapbaiyh asthryl, ahenatryln -@ntoahimemberd) beterandttielng wishbitiduteéeept or

function in ﬁ{bﬁﬁtluked ‘%@ 91?%53113;&%1@1%3%%@} effective anount” when used in

connection w anot erapeut i nt means an anount useful to

provi ding the therapeutic effect of that particular therapeutic agent.
100541When a first growp= asintegebsdnging fedmWitol4; one or nore" second groups,
each of one or nore of the first group.s hydrogen atons is replaced with a
second 20 group. [ 0055} haRHYeERERENERM 4ok rst group is substituted with
up to three second gr oPu;sO orlPQRg1I n anot her enbodinment, a first group is
substituted with one of two Second groups. 25[0057]1n anot her enbodinent, a
first grdup i s substit gteo inicgtr mnging droen $6c6nd group. WO

2007/ 057229PCT/ EP2006/ 011150 4. 2The 4- Oxadi azol yl - pi peri di ne Conpounds

[ 0058] As st afoadopbove, Atdognpenfs enforml4ef érql) @ e PAPASREstically acceptable
4- Oxadi azol yl - pi peridi ne Conpounds having the formula (|): () and
phar maceut i c#ll thergeblepebging 3 atQxadigplybpipeididediampqund”)Ap psefph for R -R3, G

n, m 5 p an - ar j 005 one enbodi nent, the
4- Oxadi azol y ?%‘.“%e"?i"gﬁs’ﬁgﬁ‘gﬁ%gﬁﬁg@‘@? {noa(r?lrfﬁrggl( 1) are those wherein Gis

-H [0060] I n anot her enbodi ment, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formula (1) HE080F hose Themsentid® also rel3(t6s) to CodipoSORRIcomMBisdEd] | n anot her

08 0 AR O AT SRR 110

4- Oxadi azol ybxcihi@! iTile PeeseRBoaHIRI0S afe@isBRdl for(tehtiRd 6r prRO&RINBHAILSN G i 'S
-C(0)(CH2) n _ch)%m_ and@gz = -Cl-dip al kyl. [0063]1?%1 a}tr)mt her\g{gﬁbodi ment ,

t he 4- Oxadi agiéith¢a iviageanind@lne Conpounds of 15 fornula (1) are those wherein
Gis -C(0)(0-12)C(0)0OR4 and R4 = -CH20(C1-C4 al kyl). [0064] 1 n anot her

wherei n G | sl 01y (oo B B SRS (g ate BRROPHTngs ooy Bolhinide R 17C]
al ky1) 2. 20[ &fahile amannt dfer4-Oxbdidzatplpipetidiae Cofdpadndizal inktrypdtioas feliusmg
CorrpoundfO of itfté)trnragjtlo?pg\)emapra?n E)rh igrerhg\g)er ein G=-(C-05 al kyl ene) C(0) OR4.
[0032] The invention further relates to methods for preventing pain or
diarrhea in an animal, comprising administering to an animal in need thereof an
effective amount of a 4-Oxadiazolyl-piperidine Compound. In further aspects of this
embodiment, these methods for preventing pain or diarrhea in an animal further

25  comprise administering an effective amount of an opiod analgesic, a non-opioid

analgesic, an anti-emetic agent, or a combination thereof.

[0033] The invention further relates to methods for treating pain or diarrhea
in an animal, comprising administering to an animal in need thereof an effective
amount of a 4-Oxadiazolyl-piperidine Compound. In further aspects of this

30 embodiment, these methods for treating pain or diarrhea in an animal further

-5-



10066] I n anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formula (1) are those wherein G = -CH2C(0)OR4. [ 00671l n anot her enbodi nent,
t he 4- OxaND2GV0PI22pi peri di ne Conpounds of fornula (1) aPETERME/ONISIein G =
- CH2C(0) OCH2CH3. 5[ 0068] I n anot her enbodi nent, the 4-Oxadi azol yl - pi peridi ne
Compounds of fornula (1) are those wherein G = -(CH2)2C(0)OR4. [0069]In
anot her emboghnifive adii@stériiX asl efgQivElanfuREs A dpfodAAMRURAS neh-obidul a (1)
are those wherein G = -(CH2)3C(0)OR4. [0070] I ndbz%ot hef enbodi néﬁ{dmt he

4- Oxadi azol yanapgepisr anjantec@ohpagent or efcombirfagpntheseqf] ) are those wherein G =
-(CH2)4C(0)OR4. 1007111 n anot her enbodi nent, the 4-Oxadi azol yl - pi peridi ne

Conmpounds of mul a ( re tho i = (G . F 10072] In
anot her errbo[glh%tis]nt , t h@%gﬁ%étdﬁn’ aagg %?%Sﬁgg}ﬁ%dﬁer?é(a%@p%%%%sﬂﬁ} p?rtl)(ir%rrlr%l a (1)
are those whesmpourfd inprepgaciay @@htidahiint asedulRD treat MHPEIR4 paih 2t AGiFhth.n anot her
enbodi nent, the 4-Oxadi azol yl -pi peridi ne Conpounds of fornula (I) are those

wherein Gis -C(0)(CH2)"'R5 and R5= -C(0) NH2, -C(0) , -C(O)NH(C1-C4

al kyl), or -@P%]N( Cal k b@nvwmﬁn“nfugﬁ%ftrﬁ@%éﬂﬁrf&ioyéﬁ stinygating

4- Oxadi azol ylsipi Wl G g rein G
is -C(0)( mzé)’p,’,p’%g% Eepfb R lﬁ%ﬁ’ %Wpsr‘&nlﬁﬂ?ofcri%@kglcﬁ%?@geré RS Feﬁ%mcg- c4
alky1) 2. 100atbdpioidancepherwithmd ddDxadzolyl-pepedd@edthinapooing] - pi peri di ne
Compounds of fornula (1) are those wherein Gis -C(0)(CH2)"R5 and R5=

-N1-1 SC2H. 1 11 n angf her embodi t - xadi azol yl - pi peri di ne
Conpounds  of [%3 g&rrul a (?%‘e g}vgn?%sgléln@/ﬂé?reﬁeﬁ?eéL%%me?}&’f‘gg%r I%%Fﬁ’%nae) R5. WO
20071057229%3%55’2&%&% GitibR QotBdgrizinknthE Bep oerlamkineat , the

4- Oxadi azol yl - pi peri di ne Conpounds of n;.g(r)trrrulg () .arlg@t hose wherein G =
1007911 nlOano‘i-ﬁgqad@m}dbp%ﬂ@mem@mu@ﬁ&ﬂﬁh@ﬂmawa@up@allyonm@at@dﬁﬁ@mdgr of
formula (1) {'gc iifjose wherein G = 5100801l n another embodi ment, the

4- Oxadi azol y §i peri di ne Conpounds of fornmula (1) are those wherein G =
1008111 n anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formula (1) 087k hose Whepesent Giveni®DB82br vadattoed merd Gdiyngndefereine to

4- Oxadi azol yl - pi per.i di.ne. ounds of 10fornul a are those wherein G =
oG AT ke RetREng T DBEp G Moot RGP e Oy R C AT By 1) - or
- C(0) N(Cl - Che@hintit) Ron-1i0RE83] tMbenpiehRoramadisipat . the _

4- Oxadi azol yl - pi peri di ne Conmpounds of fornula (1) are those wherein G =
-CH2R5 and R5= -C(0)NH2, -C(0)NHOH, -C(O)NH(Ci-C4 alkyl), or -C(O)N(Cl-C4
151008411 anot her enbodi #ent , Detadled Degeyiptiomofthednyention ne Conpounds of
formula (1) are those wherein G = -CH2C(0) N(CH3) 2. 100851l n anot her

enbodi ment, the 4-Oxadi azol yl - pi pedildi n®efinitionsnds of fornula (1) are those
wherein G = -CH2C(0) NH2. [0086] I n anot her enbodi nent, the

4- Oxadi I ' i di : in G=
oL e 8 i SRR UL by iR o
-C(O)N(C -4 al ky02. [0087] 1 n anot her enbodi nent, the

4- Oxadi azol ylo0p®Jper i di %€ Comloylhdeand a straight or branched non-cyclic hydrocarbon

chain having from 1 to 3 carbon atoms. Representative straight chain and branched

20  chain -C,-C;s alkyls include -methyl, -ethyl, -n-propyl and isopropyl.

[0040] “-C-C4 alkyl” means a straight or branched non-cyclic hydrocarbon
chain having from 1 to 4 carbon atoms. Representative straight chain -C,;-C4 alkyls
include methyl, -ethyl, -n-propyl, and -n-butyl. Representative branched chain
-C,-C; alkyls include -isopropyl, -sec-butyl, -isobutyl, and -tert-butyl.

25  [0041] “-C-C¢ alkyl” means a straight or branched non-cyclic hydrocarbon
chain having from 1 to 6 carbon atoms. Representative straight chain -C,-Cg alkyls

include methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl and-n-hexyl. Representative



formula (1) are those wherein G = -(CH2)3-R5 and R5= -C(0) NH2, - C(0) NHOH,
-C(O)NH(C, -4 alkyl), or -C(O)N(C -C4 al kyl)2. 25[00881l n anot her

enbodi merWO 20085220k adi azol yl - pi peri di ne Conpounds of f &CK{HPA006{0)115¢ e t hose
wherein G = -(CH2)4-R5 and R5= -C(0)NH2, -C(O)NHOH, -C(O)NH(CI-C4 al kyl),

or -C(O)N(CI-C4 alkyl)2. WD 20071057229PCT/ EP2006/ 011150 [0089] I n anot her
enbodi ment,  bhfcHd Ohaidi-a7-@l YAk Pis Redladl 1@ apRdsut@f -i | 2e/t-bhtykr € those
wherein G = -(CH2)5-R5 azn_(?GRS g -C(0) NH2,p -C(0) NQﬁlHC]—?’ £C((ﬁ)(rl)l)nsql\l]-l( Cl !Dofi’al kyl ),
or - C(0) N( C1©pealykyngopenfybdomEihyltmtdt Brarctlextbasl, Aemethylbhe/l,

4- Oxadi azol y| vpi:pberi di ne unds, of 5for myl re those wherein p = 0.
[0091]In anol’%gdflggtr%g)(ﬁ?%%%rﬁg%mp&p 'QT%FV?Ee&%%’eﬁpﬁfw&e@&{pounds of
formula (1) ahethpstylWeidhylpentsl, 1-ethdO@2, bretaneithes-aapstyent , the

4- Oxadi azol yl - pi_peri di ne Co%unds of _formula (1) are those wherein p
= 1 and the bardswathatoytil: b2whmethyRytylsl. dtdimethytbund, 3.7 dirgethglbutyl,

(R) - configurati ] n di nent, the

4- Oxadi azol y'?’fjp&l?%gtrh&gﬁ??;e}ahg%%o%%@% 1[(;rrml a (I) are those wherein p =1
and the carbon atomto which R3 is attached is in the (S)-configuration.

[ 0094] I n anof0fd2] enbodie+E,, alkyE’ deddsaditaimphl yhaipoperanchedeno@aypbeinds of
15fornmula (1 re those. wherein p =1 and R3 s -Cl-C3 al ky]. .[0095]In
anot her enbo%ﬂ' ‘Fﬁﬂ,’onthf‘é“%%é&di t&z@?ﬁ“ﬁi%‘é‘??dﬂ‘%e@&mﬁﬁﬁ@g@fm@& mul a (1)
are those whgeeid))RIkysineRide Rheth$1, -&h; -A-BRBOI LbaRP AsknSITRRGRRN . the
4- Oxadi azol ylf(- gﬁ(grilgi ne Co?rpoﬁngs’ %ﬁ’ 91%8?(’” rrulatg’( I ? rét?le’ thog%’v\,her einp
= 1, R3 1& - @thapBylairkydtyl, antonheandarsisnylatReprasontatiyactraggdrs -(&-Gio) alkhilsd i s

in the (R confi,guration. 097]1 not her odi t, the

A o aonl BB seL BRST sBo3D B BRI pe kB wher ei n p = 1.
R3 is -CH3, anethyisutoR2haahAbamltRmetHyibutiA31j1didke lis in the (R
configuration. 0098TI n anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne
Conpounds of 1.2shimethylpionyl) I-greghyl prakd, Jveatleylpensyl=3metirdpendyl, C1- C3 al kyl, and

t he carbon aj iich I S.2bt i 8 I ) 1 j ation.
[0099]In ano{‘ ﬁgg}ﬁ)g%é{g@gi rréaﬁ,m'“ﬁ%l;f%?’laéoﬁt Ilﬁ&;}?lpg’ﬁi %&%{EH J&%ﬁ%lwnds of
formula (3) &aealimbhybuner,didimpthylbhtylahd-dedethglbuGHR,3-@didethhi®usdr bon atom to
which R3 is tach ed is jn the (S) configuration. [00100]In anot her

enbodi ment , fE:jlltf’ﬁ llﬁ'?@‘(g’b‘fé’zfcfmthﬁh%lizd’i“ﬁ@‘ygﬁﬁiaﬁloéﬁ’a%thb‘ge@go‘l‘m?ﬂ&dlﬁqx)y ar e
those wher ei 5 Qi 1h&yPNENUImethPBERAI, 11 13- ARRENE B0 P YL iTRRE nk&gl, _

4- Oxadi azol yl - pi peri dine Conpounds”of fornula (1) are thoge erein m= 0.
[00102] I n anbfemebythedylnd 3tdimeteylexgk d di-dinudtiytherityle t B elimeth@breptlme of
formula (1) ?56 -1 hﬁ?‘gﬁ’i wth?r ein m= L 10[ 00103]In anot her enbodi nent, the

4- Oxadi azol yP3piBEMYHeRE Conpounds of formula (1) are those wherein m= O,
and p = 0. [00104] I n anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne
Conpoundz) of [oasul a (¥, aalkfiese e aistraightchhirféitbrinched, ndn08£08] | n

anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds. of 15fornula (1)
are those whévalept drogrbogdavipedrem’l todasonteiRst Reprewntibiye sEreht ¢

4- Oxadi azol yl~ p i1di u o) rm 1) ) S erein m=1
and wherein A?r'z¢ f@k%%%@n%ogﬁ%lg%% r n(fce{%%t n:g&r:ﬁé)&rﬁo@ 4nEa,na)t(;1teH\2/@ >
4- Oxadi azol yRepematatise beanChedpdiyp@salkylefiogmupsainclude aCH(CH9se O@iHsei N m = 0,

p =0 and V\A‘I_Eé]_?gdh}%ﬁz_i’ S_CEZESEP&;HQ_’ -CH;,C(CHj3);-, -C(CH3),CH;-,

25  -CH(CH3)CH(CHj3)-, -CH,C(CH;3),CH,-, -(CH; )2C(CH3)2-, -(CH3)2(CH»),C- and
_CH(CH3)CH,CH(CH)-.

[0044] “-C3-Cs cycloalkyl” means a saturated cyclic hydrocarbon having
from 3 to 8 carbon atoms. Representative -C3-Cg cycloalkyls are -cyclopropyl,

-cyclobutyl, -cyclopentyl, -cyclohexyl, -cycloheptyl and -cyclooctyl.

30 [0045] “-(5- to 7-membered)heteroaryl” means an aromatic heterocycle ring

of 5 to 7 members, wherein at least one carbon atom of the ring is replaced with a
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20[ 0010811 n anot her enbodi ment, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formula (1) are those wherein m= 1, p = 0 and wherein Ar4 is phenyl.
10010911 iwanretMsi228nbodi nent, t he 4- Oxadi azol yl - pi peri diPRE/ER2MHOOUIIEES of
formula (1) are those wherein 12.2 is -Br, -d, -1, or -F. [00110]In

anot her enbodi ment, the 4-Oxadi azol yl - pi peri di ne Conpounds of 25fornula (1)

are those whigdtébitomintiépenBédtll elecddydm ER A 286/ ER20966011150
[00111]In anotther Oenltr)lo?errrlen@thec 4- &agitgdzég]i(?@é peri di ne Conpg%nds of

formula (1) Gmembssesbheitrepsl s rRg cpatainsat E3staneerrbopadam 2 Repreagndativer-(5-

enbodi nent, ol f.or pul | e those
wherein R2 |téhfeg?géfg-}ﬁwy%ﬁﬁﬁﬁqw&norWC}Hlogn%I@@i %mtw {%ﬁa(d E}ZOﬁy]

4- Oxadi azol yllmlpazmaﬁj tﬁidﬁ@ly@@%@l}dSlsélfnafz@llymﬂyﬁdéilhylapﬁlr'hhiﬂl’q?)ﬂ phezigyln R3 is
-CF3 or -0CF3, [00114]In another enbodi nent, the 4-Oxadi azol yl -pi peridi ne

Conpounds of thiadiazalyk qnd)riagaylt hose wherein R2 is -NH(Cl-C3 al kyl) or
-N(G -C3 alkyl)2. [00115] I n anot her enbodl ment, the

4- Oxadi azolym)%perl di @ o) Ia (I') are those wherein 12.3
is -Br, -d, ﬂ ]or ﬁ[aggﬁdmn anot er e odi ment, the

4- O<ad| azol yI p| peri d| ne Conpounds of formula (1) are those wherein R3 is
-0(Cl1-C3 al kig0¥7] [ 0011Thd wrrah‘anihmﬂ ’ endbadtis ner i nmtﬂénmedo,oadbm,cﬂpﬁl - pi peri di ne

Conpounds of f r mul.a tho ei n_.R3 | C 5[/00118]In
anobher erboBP st ppaha X Fasd S G ShFBop Ech BBt AL b2 Pkl a (1)
are those \/\mbﬁagepm?,&ab&t, eg:%, gfﬁlda{dﬁydn) or -N(C1l-C3 al ky02. [00119]In
anot her enbodi nent, the 4- i azol yl - pi peri di ne Conpounds of formula (1)

are those wherein Rl is H_ [00120]1n another enbodi nent, the
4- Oxadi a5l yi0988loer i di e Ao phasNasruGly Gesaptable salt, apsused hswinpies alh R

is -C(0)NH2 }ﬂgﬁgﬁ - ky02.

1001211l n ano{'ﬁé e odacrlragé{?& m?&’%‘ﬁ%%&%“‘? (ff*ap4l' 8(%%&% glc@%%ﬁélds of

formula (1) @ompmlrrmhdlm&tmneis RalRlinclade (B@ﬂ)ﬂ&(xﬁt—ﬂibxﬁtzd,[tﬁ&ﬂxﬂ‘ﬁt]e mtrammdealte

enbodi nment , ol ridi ne oun 25f or ) are

t hose wher el‘i‘f‘ ncgi( féﬁ?ﬂ(*@z@i@? mt[aé?) ﬂ?ﬁpﬁ %%Bmsﬁﬁﬁ the

4- Oxadi azol ylsoﬂb&ﬁ{akéjﬂ%t@céﬁpwi}gsdcﬁf c1fr9tremél't?até j&lea‘% Qar{nta%s ?a%ﬁ%ﬁdt@ RI i's
-C(0)N1- 1 CH3. 10012411 n anot her embodi nent, - OXadi azo pi peri di ne

Conpounds of bifasirate] ascérbhteasuscinpiss malghtsy 9¢IﬁISFﬂat€|, ﬁlm@w) glﬂ(:@-m;l—B)
5[00125]In a not her imen the. 4- Ox eri d Conmpounds of
Pormui o (1) Ao SRR formtf pledff eRindle R BRRG R or " anbodi ment
the 4- Oxadi aaRAnsbulfdraed, behAee s ol@dnebfondledand pardsse tiose wherein Rl
is -CHO [00127]1n another enbodi ment, the 4-Oxadi azolyl piperidine

Conpounds  of 1,1 oMmeHrang-Riy-{2- h)/@t%ésr@phnheaté})ﬁah@ iThe teo “pheunzgptierllanot her
\‘m‘;‘r’g: gem , {xc'é@pt?b&?é%g %%{%/e?f%r-s RS PRSI S 8 SRS pRlia @' Rubd hathf those
20  an acidic functional group, such as a carboxylic acid functional group, and a :
pharmaceutically acceptable inorganic or organic base. Illustrative bases include,
but are not limited to, hydroxides of alkali metals such as sodium, potassium and
lithium; hydroxides of alkaline earth metal such as calcium and magnesium;
hydroxides of other metals, such as aluminum and zinc; ammonia; and organic
25  amines, such as unsubstituted or hydroxy substituted mono-, di-, or trialkylamines;
dicyclohexylamine; tributylamine; 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-ter¢-butylamine, or
tris-(hydroxymethyl)methylamine, N, N-di-lower alkyl-N-(hydroxy lower
30  alkyl)-amines, such as N,N-dimethyl-N-(2-hydroxyethyl)amine, or



[00129] I n anot her enbodi ment, the 4-Oxadi azol yl piperidi ne Conpounds of
formula (1) are those wherein R is -CF3, -CHF2, or -CH2F 15[001301In
anot her eWBEAIBAI2Y? t he 4- Oxadi azol yl pi peridi ne ConpouRE/EFROBHIHE0 a (1)
are those wherein Rl is 0 QA -CNNR ,(CH) / q-CN(CH2) 0-CGCNOO /
-CNO O; [00131] In another enbodi ment, the 4-Oxadi azol yl -pi peridi ne
Conmpounds  of trf- @ hyréx ety Bihind; NesRtIED @ld&aﬂnd gndamfaoNcidsQdiBad | n anot her
enbodi ment, the 4-Oxadi azol yl -pi peridine Cbnpounds of formula (1) are those
wherein Ari prginigg lsheg grd dgllikgl . WO 2007/ 057229PCT/ EP2006/ 011150
100133] I n anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formula (1) hose “ » L VAP o) t hr r

phenant hryl . R@88E341In*g§é Q A%ﬁbo%&mgggxkyﬁmf Q%ﬁMg g%ﬁfﬁdxﬁﬂwgrldlne
Conpounds of mfchrdmﬂheeleésk)ungroé t}td@smww,r @i d@ssAlibn b pphleo”r)dlarrlﬁ[aOQﬂBEc} I n

anot her enbodi pent, the 4-0xadi azol yl - pi peri di ne Conpounds of fornula (1)
are those whehkedimapt, “freat’ (‘Seat% 28 rfé"r?ﬁ@?‘g Hstudes! ‘"“% Wl@‘@m € anot her

enbod ment . §fedmpX Al AediMeALRS/ drd ﬁ%%%ﬂp&sm%hgao @,] (ly) are those

wherein Ari Is subStitute groups. anot her
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of 10f ormula (I) are

t hose wher ei h)OAﬂ]Z i's phbatdns fipledty fpreaeritionydf, awd “mh‘emnaing’hpgfih 0or[ 00138] I n
anot her enbog TTF e 4- C)(ngazoilo% Bﬁ{ge i di ne .Conpounds 1forrml a (1)
are those whSPBME RS Féhepfﬁ’é’ cc piH§ 9819 R BHBCRSRTE dﬁ?pﬁﬁ%‘f t he

4- Oxadi azol yl - pi peri di ne Conmpounds of fornmula (1) are those V\,herei n Ar2 is
-(5- to 7- rre[mmsn]ed) heﬂ“ﬁé@ﬁxfayé “opl&il QAR meamod Hapiodieehtor Atk-opibRl

4- Oxadi azol yl - pi peri di ne. Compounds of tfornula (1) are those wherein Ar2 is
subst i t ut®d Keeron ddl-epioworeeepter oy (HSL-1[TeeePr] | n anot her enbodi ment, the
4- Oxadi azol yl - pi peri di ne Conpounds of

[0052] The phrase “effective amount” when used in connection with a
4-Oxadiazolyl-piperidine Compound means an amount of the
4-Oxadiazolyl-piperidine Compound that is useful for treating or preventing pain or

diarrhea in an animal or stimulating opioid-receptor function in a cell.

15  [0053] The phrase “effective amount” when used in connection with another
therapeutic agent means an amount useful to providing the therapeutic effect of that

particular therapeutic agent.

[0054] When a first group is “substituted with one or more” second groups,

each of one or more of the first group’s hydrogen atoms is replaced with a second

20  group.
[0055] In one embodiment, a first group is substituted with up to three second
groups.
[0056] In another embodiment, a first group is substituted with one or two

second groups.

25  [0057] In another embodiment, a first group is substituted with only one

second group.



formula (1) are those wherein Arl and Ar2 are phenyl. [00142]In anot her
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of 20fornmula (lI) are

t hose wheWei2a07A5222Ps substituted with one or nore R2 gr @CH&EP200601YUS) | n
anot her enbodi ment, the 4-Oxadi azol yl - pi peridi ne Conpounds of fornula (1)
are those wherein Ar4 is phenyl, naphthyl, anthryl, or phenanthiyl.

[ 00144] I n anot her enbodypent; Thglaeog,ﬁ@‘g%jizlaéﬂgylh"m Osmbding Conpounds of
formula (1) are those wherein 'S pheny FlIn_a—nother

enbodi nent, the 4-Oxadi azol yl - pi peridi ne Conpounds of fornula (1) are those
wherein Ar4 [0058] 5. { 0A¥ statadrbowe)thtpresens arvention vigompasses

2007/ 057229P 6({0111 01461l n_anot ment, the

4- Oxadi azol yﬂ’%ﬂg‘?& { R&°H gmeoun Y0 3 avm {1 f?ﬂnq% “those wherein Arl,
Ar2, and Ar4 are phenyl. [00147] In anot her enbodi nent, the

4-O<adi azol yl - pi peri di ne Conmpounds of fornula (J) are those wherein Ari is
cycl ohexyl . 5[00148] I n anot her egbodi nen - xadi azol yl - pi peri di ne
Conmpounds of fornula (I) are those cl ohexyl and Ar2 is
phenyl . [00149]1n anot her enbddi , the adlazolgyl - pi peri di ne
Compounds of formula (1) are those wherein G = Hy=and p = 0. [00150]In
anot her enbodi nent, the 4-Oxadi 3ol yl - pi peri®d%ne Conpounds of 10 formul a
(I') are those wherein G = H and q = 0. [00151]in anet her enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of formula (1) are those wherein G = H,
and m = 0. [00152] I n another enbodi nent,(I) he 4- Oxadi azol yl - pi peri di ne
Compounds of fornula (I) are those wherein G=H, and m= 1. 15[00153]In

anot her enbo ol fpf (D)
are those whgehr gl nh&aéeQaCé}%ﬁ%E%I?& StH gﬁﬁﬁﬁﬁ%&f@ogﬁﬁlﬁ’%@; er
enbodi nert, phed 4 afxadichned yhovei per i d| ne Compounds of fornula (1) are those
wherein G=H p =0, and Ar4 is phenyl. [00155] 1 n anot her enbodi nent, the
4- Oxadi azol yjoogoper i di nﬁorwmmdsntomezooimlmwﬁ HipdridiieChbipsaashrgrein G =
H p =0, and m= 0. [00156]1n _anot her enbodi nent, the

4- Oxadi azol yforpulsdi) atp Hos wihE@sisol. formula (1) are those wherein G
p =0, and m= 1. 1001571l n anot her enbodi nent, the

4- Oxadi azol yfgpgbperi di pe ‘g%ﬁ f = H,
p =0, and Airl aﬁd Ar2 a?e gﬁ%ﬁamg%n[t’égéw xlaarcli alezlélw&@ehhﬁ%%ﬁ% u%Q(){hs

4- Oxadi azol yforpupe() aiﬁﬁmsé:whpmlmdisse@(@)@ﬁu)ha@@é&‘ﬁ are those wherein G = H,
p =0 A4is phenyl and m= 0. WD 2007/ 057229PCT/ EP2006/011150 1001591I n

anot her t, adi di.ne ounds for

are those wh@lrogm a"p?%( T GOR 3%%“&%%@1““&8&%? ine Yquognot her
enbodi nent, fdﬂ@u%&(%étﬁ@%'erdﬁhm“@(@%ﬁgﬂ@@m. for rrula (1) are
t hose V\/nerel n G=H p =0, A4 is phenyl, and ArI and Ar2 are 5phenyl.

1001611l n anot her enbodi nent, the 4-Oxadi azol yl - ?erl di ne Corrpounds of
formula (1) U082k hose Whanosies eagbedimeny the ﬁrOWdXPZP -pireRgine Gampayndyply Ar |

and Ar2 are RAGOM (1) are those wherein G is -C(O)(CH,).C(O)OR* and R* = -C,-C)o alkyl.

H,

[0063] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
15 formula (I) are those wherein G is -C(O)(CH,),C(O)OR* and R* = -CH,0O(C,-C4

alkyl).

[0064] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein G is -C(O)(CH2),C(O)OR* and R*= -CH,NH(C,-C,4
alkyl) or -CH,N(C-Cy alkyl),.

20 [0065] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -(C,-Cs alkylene)C(O)OR".
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1001621l n anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of 10
formula (1) are those V\/nereln G =H p=0 A4is phenyl, m=1, and Arl
and Ar2 aWwe 2p07ény329 [ 00163] 11l ustrative 4-Oxadi azol yl - pPp&EfPAINGO1TSNPOUNdS
of formula (1) have the follow ng structure: and pharmaceutically
acceptabl e salts thereof, 15wherein G and RI are as foll ows: Corrpound

Nunber: G Rooe "in“a‘h%the@'é%%@ﬂﬂ‘&ﬁ? thé‘ha@%@dra%%gg%%@@@ Cl_%
C(O)CHZNEISOZ -H AAE - (CH2) 2C( 0) NF2 - H y2C(0) N(CH3) 2 - H AAG
- C( 0) ( CH2) 2Nf4BORIBHD) arithogOwreETH 6572@9151@10)@9006/011150 Conpound Nunber: G
RI: AAH - CH2CCRCH3 - H AAl - CH2CORCH2CH3 - H AAJ - (CH2) 2CCRCH3 - H AAK

[0067] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -CH,C(O)OCH,CHjs.

S [0068] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -(CH,),C(O)OR".

[0069] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -(CH,);C(O)OR*.

[0070] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
10 formula (I) are those wherein G = -(CH,)4C(O)OR".

[0071] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -(CH,)sC(O)OR*.

[0072] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G is -C(O)(CH,).R> and R*> = -NHSO,R".

15 [0073] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G is -C(O)(CH,),R’ and R®> = -C(O)NH,,
-C(O)NHOH, -C(O)NH(C,-C4 alkyl), or -C(O)N(C,-C4 alkyl),.

[0074] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G is -C(O)(CH,),R® and R® = -SO,NHo,
20 -SOzNH(Cl-C4 alkyl), or -SOzN(Cl-C4 alkyl)z.

[0075] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G is -C(O)(CH;Z),,R5 and R® = -NHSO;H.

[0076] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -(C;-Cs alkylene)R>.

25  [0077] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein G = -CH,-R°.
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- (CH2) 2CORCH2CH3 - H AAL - (CH2) 3CCRCH3 - H AAM - ( CH2) 3CORCH2CH3 - H AAN
- (CH2) 4002CH3 - H AAD - ( CH2) 4C02CH2CH3 - H AAP - CH2S02NH2 - H AAQ

- CH2S02N(WEPZPPT/OSERAAR - ( CH2) 2NHSOR2H - H AAS - ( CH2) 2NHSO2 BEE/EPRPOATILS0 H
- C(0) NH2 AAU - CH2C( 0) NH2 - C(0) NH2 AAV - CH2C( 0) N CH3) 2 - C(0) NH2 AAW

- CH2NHSOR2CH3 - C(0) NH2 AAX - ( CH2) 2C( 0) NH2 - C( 0) NH2 AAY - ( CH2) 2C( 0) N( CH3) 2

- C(0) NH2 AAZ[0078) In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

10

15

20

25

formula (I) are those wherein G = -(CHz)z-R5 .

[0079] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -(CH,)3-R’.

[0080] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -(CH,)4-R>.

[0081] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -(CHj)s-R°.

[0082] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -(C;-Cs alkylene)R’ and R®> = -C(O)NHs,
-C(O)NHOH, -C(O)NH(C,-C4 alkyl), or -C(O)N(C,-C4 alkyl),.

[0083] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -CH,R® and R’ = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C,-C4 alkyl), or -C(O)N(C,-C4 alkyl),.

[0084] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -CH,C(O)N(CH3),.

[0085] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -CH,C(O)NHj,.

[0086] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -(CH,),-R’ and R® = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C]-C4 alkyl), or -C(O)N(Cl-C4 alkyl)z.

[0087] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -(CH,)3-R’ and R®> = -C(O)NH,, -C(O)NHOH,
-C(O)NH(Cl-C4 alkyl), or -C(O)N(C|-C4 alkyl)z.

[0088] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -(CH,)4-R> and R® = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C,-C4 alkyl), or -C(O)N(C;-Cy alkyl),.

-12 -



- (CH2) 2NHSORCH3 - C(0) NH2 ABA - CH2CORCH3 - C(0) NH2 ABB - CH2CORCH2CH3 - C( 0) NH2
ABC - ( CH2) 2C02CH3 - C(0) N H2 ABD - ( CH2) 2C02CH2CH3 - C(0) NH2 ABE - ( CH2) 3CO2CH3
- C( 0) NH2 WBR00TIGH2Y 3CO2CH2CH3 - C( 0) NH2 ABG - ( CH2) 4002 CHBCTEPR)0sHIR1 1ABH

- (CH2) 4C0RCH2CH3 - C(0) NH2 ABI - CH2S02NH2 - C(0) NH2 WD

20071057229PCT/ EP2006/ 011150 Conpound Nunber: G RI: ABJ - CH2S02N( CH3) 2

- C(0) NH2 ABK008612) 2NHAERBritefEmb it enBlihe 4-CHaNANISORPERImECDh¥dandEdt - H

10

15

20

25

formula (1) are those wherein G = -(CH,)s-R” and R’ = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C;-C; alkyl), or -C(O)N(C,-Cy alkyl),.

[0090] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein p = 0.

[0091] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein p = 1.

[0092] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein p = 1 and the carbon atom to which R’ is attached is in

the (R)-configuration.

[0093] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein p = 1 and the carbon atom to which R’ is attached is in

the (S)-configuration.

[0094] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein p =1 and R’ is -C;-C; alkyl.

[0095] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein p =1 and R’ is -CHj.

[0096] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein p = 1, R is -C,-C; alkyl, and the carbon atom to which

R3 is attached is in the (R) configuration.

[0097] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those whereinp =1, R?is -CHj, and the carbon atom to which R is

attached is in the (R) configuration.

[0098] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein p = 1, R®is -C,-C; alkyl, and the carbon atom to which

R’ is attached is in the (S) configuration.

-13 -



- CCRCH3 ABN - CH2C( 0) NH2 - CO2CH3 ABO - CH2C(0) N( CH3) 2 - CORCH3 ABP

- C( 0) CH2NHSO2CH3 - CORCH3 ABO - ( CH2) 2C( 0) NH2 - CO2CH3 ABR - ( CH2) 2C( 0) N( CH3) 2
- COR2CH3 ABS 20Q(GYEH2) 2NHSO2CH3 - CO2CH3  ABT - CH2CO2CH3  PCDEERBI6/ABLIS0

- CH2CORCH2CH3 - CORCH3 ' ABV - ( CH2) 2CCRCH3 - CORCH3 ABW - ( CH2) 2002 CH2CH3

- CCRCH3 ABX - ( CH2) 3CORCH3 - CORCH3 ABY - ( CH2) 3CCRCH2CH3 - CORCH3 ABZ

- (CH2) 4CQ2CHR98J2CH3 - Al ot ERbEERRGATR AR OXaRGEHI 1 -HlRrid (el g dAds of
formula (I) are those wherein p = 1, and R*is -CHs, and the carbon atom to which

R? is attached is in the (S) configuration.

[00100] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

5  formula (I) are those wherein Ar* is phenyl.

[00101] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein m = 0.

[00102] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein m = 1.

10  [00103] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein m =0, and p= 0.

[00104] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those whereinm =1 and p = 0.

[00105] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

15  formula (I) are those wherein m =0, and q = 0.

[00106] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein m = 1 and wherein Ar” is phenyl.

[00107] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein m = 0, p = 0 and wherein Ar* is phenyl.

20  [00108] - In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein m = 1, p = 0 and wherein Ar® is phenyl.

[00109] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein R? is -Br, -Cl, -I, or -F.

[00110] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
25  formula (I) are those wherein R? is -O(C,-C; alkyl).
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- CCRCH3 ACC - CH2S02N( CH3) 2 - CORCH3 ACD - ( CH2) 2NHSC2H - CO2CH3 ACE

- (CH2) 2NHSORCH3 - CORCH3 ACF - H - CHO ACG - CH2C( 0) NH2 - CHO ACH

- CH2C( 0) NYCHB)7WS7I2PI0 ACI - C( 0) CH2NHSCRCH3 - CHO ACJ - ( CHPCEEPIONORIISCHO ACK
- (CH2) 2C(0) N(CH3) 2 - CHO WD 2007/ 057229PCT/ EP2006/ 011150 Conpound Number :
G 121: ACL - C(0) (CH2) 2NHSO2CH3 - CHO ACM - CH2CORCH3 - CHO ACN - CH2CO2CH2CH3

- CHO ACO - ( Gdd) 232 CH31yy £etd@her embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein R? is -C)-C; alkyl.

[00112] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein R? is -CF; or -OCFi.

5 [00113] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein R’ is -CF; or -OCFs.

[00114] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein R? is -NH(C,-C3 alkyl) or -N(C,-C; alkyl),.

[00115] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

10  formula (I) are those wherein R?is -Br, -Cl, -1, or-F.

[00116] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein R is -O(C,-C3 alkyl).

[00117] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein R? is -C,-C; alkyl.

15  [00118] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein R? is -NH(C,-C3 alkyl), or -N(C,-C;s alkyl),.

[00119] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein R' is H.

[00120] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
20  formula (1) are those wherein R' is -C(O)NH,, -C(O)NHOH, -C(O)NH(C,-C4
alkyl), or -C(O)N (C,-C;4 alkyl),.

[00121] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein R' is -C(O)N(CHs),.

[00122] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
25  formula (I) are those wherein R' is -C(O)N(CH,CHs),.
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ACP - (CH2) 2CO2CH2CH3 - CHO ACQ - (CH2) 3CO2CH3 - CHO ACR - (CH2) 3CO2CH2CH3 - CHO
ACS - (CH2) 4CO2CH3 - CHO ACT - (CH2)4CO2CH2CH3 - CHO ACU - CH2S02NH2 - CHO ACV
- CH2S02N(WOYPOSTAD ACW - ( CH2) 2NHSO2H - CHO ACX - ( CH2) 2NRSODEERB6OCHSY ACY - H
-CN ACZ - CH2C(0) NH2 -CN ADA - CH2C(0) N(CH3) 2 -CN ADB - C(0) CH2ZNHSO2CH3 - CN
ADC - (CH2) 2C(0) NH2 -CN ADD - (CH2)2C(0) N(CH3) 2 -CN

[00123] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein R' is -C(O)NHCHj.

[00124] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein R' is -C(O)NH(CH,CHj).

5  [00125] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein R' is -C(O)OR".

[00126] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein R' is -CHO.

[00127] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

10 formula (I) are those wherein R' is -CN.

[00128] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein R' is -(C;-Cy alkyl).

[00129] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein R'is -CF;, -CHF,, or -CH,F.

15  [00130] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein R' is

(CHy)
o — i “a

—C-N N—R, —CN —C—N@ —C-N O
AR N = or /7
(CHy)

b

[00131] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

O
formula (I) are those wherein I
R'is —C—N
[00132] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein Ar' is -C3-Cy cycloalkyl.
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ADE - C(0) (CH2) 2NHSO2CH3 - CN ADF - Cl1-12CO2CH3 - CN ADG - CH2CO2CH2CH3 - CN ADH
- (CH2) 2CQ2CH3 -CN ADI - (CH2) 2CO2CH2CH3 - CN ADJ - (CH2) 3CO2CH3 - CN ADK
- (CH2) 3CORCHICAET22EN ADL - (CH2) 4CO2CH3 - CN ADM - ( CH2) 4CERTHPEMS/011BN) D
20071057229PCT/ EP2006/ 011150 Compound Number: C. RI: AND - CH2SO02NH2 - CN ADO
- CH2S02N( CH3) 2 - CN ADP - ( CH2) 2NHSCO2H - CN ADQ - ( CH2) 2NHSQ2CH3 - CN ADR

[00133] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein Ar' is phenyl, naphthyl, anthryl, or phenanthryl.

[00134] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein Ar' is phenyl.

5 [00135] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein Ar' is -(5- to 7-membered) heteroaryl.

[00136] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein Ar' is substituted with one or more R? groups.

[00137] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
10 formula (I) are those wherein Ar? is phenyl, naphthyl, anthryl, or phenanthryl.

[00138] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein Ar is phenyl.

[00139] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein AP is -(5- to 7-membered) heteroaryl.

15  [00140] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein Ar” is substituted with one or more R? groups.

[00141] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein Ar' and Ar® are phenyl.

[00142] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

20  formula (I) are those wherein Ar” is substituted with one or more R’ groups.

[00143] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein Artis phenyl, naphthyl, anthryl, or phenanthryl.

[00144] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein Ar” is phenyl.

25  [00145] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein Ar’ is -(5- to 7-membered) heteroaryl.

-17 -



-H - CH3 ADS - CH2C(0) NI - 12 - CH3 ADT - CH2C(0) N( CH3) 2 - CH3 ADU

- C( 0) CH2NHSOR2CH3 - CH3 ADV - (CH2) 2C(0) N 112 - CH3 ADW - ( CH2) 2C( 0) N( CH3) 2 - CH3
ADX - C( 0)WGHR)TANHBO2CH3 - CH3 ADY - CH2CO2CH3 - CH3 ADZ - CReTEPOMBOHIS0 CH3 AEA
- (CH2) 2CORCH3 - CH3 AEB - (012) 2CCRCH2CH3 - CH3 AEC - ( CH2) 3C0RCH3 - CH3 AED
-(012) 3CORC112CH3 - CH3 AEE - ( CH2) 4CORCH3 - CH3 AEF - ( CH2) 400R2CH20- 13 - CH3

AEG [00146] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein Ar', Ar%, and Ar’ are phenyl.

[00147] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein Ar' is cyclohexyl.

5 100148] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein Ar' is cyclohexyl and Ar* is phenyl.

[00149] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein G =H, and p = 0.

[00150] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
10  formula (I) are those wherein G = H, and q = 0.

[00151] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein G =H, and m = 0.

[00152] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein G=H, and m = 1.

15 [00153] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein G = H, and Ar' and Ar? are phenyl.

[00154] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = H, p = 0, and Ar* is phenyl.

[00155] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
20  formula (1) are those wherein G=H, p=0, and m = 0.

[00156] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein G=H,p=0,and m= 1.

[00157) In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G=H, p =0, and Ar' and Ar® are phenyl.

25  [00158] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G=H, p =0, Ar'is phenyl, and m = 0.
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- CH2S02NH2 - CH3 AEH - CH2S02N(CH3) 2 - CH3 AEl - (CH2) 2NHSO2H - CH3 AEJ
-(CH2) 2NHSQ2CH3 -CH3 AEK - H -C(0) NH(CH3) AEL -CH2C(0) NE12 -C(0) NH(CH3) AEM
- CH2C( 0) \WQRa®)03722¢€( 0) NH( CH3) AEN - C( 0) CH2ZNHSQ2CH3 - C( 0 PNIHEER{B)Y/0AEESY
-(CH2) 2C(0) NH2 -C(0)NH(CH3) WD 2007/ 057229PCT/ EP2006/ 011150 Conpound
Nunber: C R : AEP -(CH2)2C(0)N(CH3)2 -C(0)NH(CH3) AEQ -C(0) (CH2) 2NHSO2CH3
- 0L0) N LB 0B~ CHoGRPkher ChlbrkénkBhe A5 SBOCROERES ComDMEL SHO) AFT
formula (I) are those wherein G=H, p =0, Ar'is phenyl, and m = 1.
[00160] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein G = H, p = 0, Ar* is phenyl, and Ar' and Ar® are

5  phenyl.

[00161] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein G = H, p = 0, Ar* is phenyl, m = 0, and Ar' and Ar’ are

phenyl.

[00162] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
10  formula (1) are those wherein G=H, p =0, Artis phenyl, m =1, and Ar' and Ar® are

phenyl.

[00163] [lustrative 4-Oxadiazolyl-piperidine Compounds of formula (I) have

the following structure:

R1

and pharmaceutically acceptable salts thereof,

15  wherein G and R' are as follows:

Compound Number: G: R':
AAA -H -H
AAB -CH,C(O)NH; -H
AAC -CH,C(O)N(CH3)2 -H
AAD -C(O)CH;NHSO,CH; -H
AAE -(CH;),C(O)NH; -H
AAF -(CH2),C(O)N(CHs), -H
AAG -C(O)(CH,);NHSO,CHj; -H

-19-



- C(0) NH( CH3) AEU - ( CH2) 2C02CH2CH3 - C(0) NH( CH3) AEV - ( CH2) 3C0RCH3
- C( 0) NH( CH3) AEW - ( CH2) 3C02CH2CH3 - C( 0) NH( CH3) AEX - ( CH2) 4C02CH3

- C( 0) NH( OME)200579§7220 CH2) 4C0RCH2CH3 - C( 0) NH( CH3) AEZ - CH2 8OZM200601 UFNH( CH3)

AFA - CH2S02N( CH3) 2 - C(0) NH( CH3) AFB - ( CH2) 2NHSC2H - C( 0) NH( CH3) AFC

- (CH2) 2NHSO2CH3 - C( 0) NH( CH3) AFD -

H - C(0) N(CH3) 2 AFE - CH2C(0) NH2

- C(0) N( CHB) 2 %0&%0&%&8 2 -C(0) N(CHB) 2 AFG -[({ 0) CFPNHSs(2CH3
- C(0) N( CH3) 2 pe Vi NH2 - C(0) N(CH3) 2 AFI__- ([CH2) 2C( OF'N( C143) 2
AAH -CH,CO,CH; -H
AAI -CH,CO,CH,CH; -H
AA) -(CH3),CO,CHj -H
AAK -(CH,),CO,CH,CH; -H
AAL -(CH,)3CO,CH3 -H
AAM -(CH,);CO,CH,CH3 -H
AAN -(CH3)4CO,CHj -H
AAO -(CH,)4CO,CH,CH; -H
AAP -CH,SO,;NH, -H
AAQ -CH,SO,N(CH3), -H
AAR -(CH,),NHSO,H -H
AAS -(CH,),NHSO,CHj -H
AAT -H -C(O)NH;
AAU -CH,C(O)NH, -C(O)NH,
AAV -CH,C(O)N(CH3), -C(O)NH,
AAW -CH,NHSO,CHj -C(O)NH,
AAX -(CH,),C(O)NH, -C(O)NH,
AAY -(CH,),C(O)N(CH3), -C(O)NH;
AAZ -(CH,),NHSO,CHj -C(O)NH,
ABA -CH,CO,CHj -C(O)NH,
ABB -CH,CO,CH,CH; -C(O)NH,
ABC -(CH,),CO,CHj -C(O)NH,
ABD -(CH,),CO>CH,CH3 -C(O)NH,
ABE -(CH,);CO,CHs, -C(O)NH,
ABF -(CH,);CO,CH,CH; -C(O)NH,
ABG -(CH3)4CO,CH3 -C(O)NH,
ABH -(CH,)4CO,CH,CH; -C(O)NH,
ABI -CH,SO,NH, -C(O)NH;

-20 -




- C(0) N(CH3) 2 AFJ - C(0) (CH2) 2NHSCRCH3 - C(0) N( CH3) 2 AFK - CH2CORCH3

- C(0) N( CH3) 2 AFL - CH2OOR2CH2CH3 - C( 0) N( CE13) 2 AFM - ( CH2) 2002CH3 - C( 0) N( CH3) 2

AFN - ( CH2YQQUWIHPI2P3 - C( 0) N( CH3) 2 AFO - ( CH2) 3CCRCH3 - C( B R{EBRES A1 ISP

- (CH2) 30CRCH2CH3 - C(

0) N(CH3) 2 AFQ - ( CH2) 40CRCH3 - C(0) N(CH3) 2 WO

2007/ 057229PCT/ EP2006/ 011150 Conpound Nunber: G RI: AFR - ( CH2) 4CCRCH2CH3
AFU L ((Cro) 2RSS BIREeT b ARy - (OB 2SO N BB 2 ]
ABJ -CH,SO,N(CH3), -C(O)NH,
ABK -(CH),NHSO,H -C(O)NH;,
ABL -(CH,);NHSO,CH;, -C(O)NH,
ABM -H -CO,CHj
ABN -CH,C(O)NH, -CO,CH;
ABO -CH,C(O)N(CH;), -CO,CHj
ABP -C(O)CH,NHSO,CH; -CO,CH;
ABQ ~(CH,),C(O)NH, -CO,CH;
ABR ~(CH,),C(O)N(CH;), -CO,CHj
ABS -C(O)(CH,),NHSO,CH, -CO,CH;
ABT -CH,CO,CH; -CO,CH;
ABU -CH,CO,CH,CH; -CO,CH;
ABV -(CH),CO,CH; -CO,CH;
ABW -(CH3),CO,CH,CHj -CO,CH;
ABX -(CH);CO,CH; -CO,CH;
ABY -(CH3);CO,CH,CHj -CO,CHj
ABZ -(CH2)4CO,CH; -CO,CH;
ACA -(CH2)sCO,CH,CHj -CO,CHj
ACB -CH,SO,NH, -CO,CH;
ACC -CH,SO,N(CHs), -CO,CH;
ACD -(CH,),NHSO,H -CO,CHj
ACE ~(CH,),NHSO,CH; -CO,CH;
ACF -H -CHO
ACG -CH,C(O)NH; -CHO
ACH -CH,C(O)N(CHs), -CHO
ACI -C(O)CH,NHSO,CH; -CHO
ACI -(CH,),C(O)NH, -CHO
ACK -(CH,),C(O)N(CH3), -CHO

-21 -



AFW-H O lir--- -GNN. ---
- CH2C(0)N(CH3)2 0 -GN \----
- (CH2) 2C(\WPNBR/B722€- N N- - -

- C(0) (CH2) 2NHSO2CH3 0 [17----

AFX - CH2C(O)NH2 0 -C-N N--- -

AFY

AFZ -C(0) CH2NHSQ2CH3 0 ii7---- -CN\---

AGB - (CH2) 2C(0) N(CH3) 2 0 i | P€CTAEP2@oMI11156 -

-CGN\----

Compound Number: G: R'":
ACL -C(0O)(CH;);NHSO,CH; -CHO
ACM -CH,CO,CH; -CHO
ACN -CH,CO,CH,CH3 -CHO
ACO -(CH;),CO,CH3; -CHO
ACP -(CH;),CO,CH,CH3 -CHO
ACQ -(CH;);CO,CH3; -CHO
ACR -(CH;);CO,CH,CH3 -CHO
ACS -(CH;)4CO,CH; -CHO
ACT -(CH2)sCO,CH,CH3 -CHO
ACU -CH,SO;NH, -CHO
ACV -CH,SO;N(CH3), -CHO
ACW -(CH2),NHSO,H -CHO
ACX -(CH,);NHSO,CH; -CHO
ACY -H -CN
ACZ -CH,C(O)NH, -CN
ADA -CH,C(O)N(CHs), -CN
ADB -C(O)CH;NHSO,CHj; -CN
ADC -(CH;)>,C(O)NH; -CN
ADD -(CH2)2C(O)N(CH3), -CN
ADE -C(O)(CH;);NHSO,CHj; -CN
ADF -CH,CO,CH; -CN
ADG -CH,CO,CH,CHj3 -CN
ADH -(CH;),CO,CH3; -CN
ADI -(CH,),CO,CH,CHj; -CN
ADJ -(CH2)3CO,CHj; -CN
ADK -(CH2)3CO,CH,CH; -CN
ADL -(CH3)4CO,CH3 -CN
ADM -(CH,)4CO,CH,CHj; -CN

-2 -

AGA
AGC



AGD -CH2CO2CH3 0 -GN \-----

-(CH2) 2C2CH3 O ilr-

“CN\----

AGE - CH2CORCH2CH3 0 117
“CGN\----

----- “CN\ ----

AGG - (CH2) 2CO2CH2CH3 0 -GN \---- WO

2007/ 057 229R®/EFP2006/ 011150 Conpound Nunber: C. Rl : AGRCT(EERHROIPCHI 0O
AG -(CH2)3CXRCH2CH3 0 H7'-" -C-N\---

Compound Number: G: R':
AND -CH,SO;NH; -CN
ADO -CH,SO,;N(CH3), -CN
ADP -(CH,),NHSO,H -CN
ADQ -(CH;);NHSO,CH3 -CN
ADR -H -CH;
ADS -CH,C(O)NH; -CH;
ADT -CH,C(O)N(CH3), -CH;
ADU -C(O)CH,;NHSO,CHj -CH;
ADV ~(CH),C(O)NH, -CH;
ADW -(CH2),C(O)N(CHj3), -CH;
ADX -C(O)(CH,),NHSO,CH3 -CH3
ADY -CH,CO,CH; -CH3
ADZ -CH,CO,CH,CHj3; -CH;
AEA -(CH;),CO,CHj3; -CH;
AEB -(CH),CO,CH,CH; -CH;
AEC -(CH,);CO,CH3 -CH;
AED -(CH,);CO,CH,CHj3 -CH;
AEE -(CH,)sCO,CH; -CH;
AEF ~(CH,)4CO,CH,CH; -CH;
AEG -CH,SO,NH, -CH;
AEH -CH;SO,N(CH3;), -CH;
AEl -(CH,),NHSO,H -CH;
AE] -(CH,),NHSO,CHj -CH;
AEK -H -C(O)NH(CHs)
AEL -CH,C(O)NH, -C(O)NH(CH3)
AEM -CH,C(O)N(CH3), -C(O)NH(CHs)
AEN -C(O)CH;NHSO,CHj; -C(O)NH(CHy3)
AEO -(CH,).C(O)NH, -C(O)NH(CHs;)
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AG -(CH2)4C2CH3 0 -C-N\--- ACK -(CH2)4CO2CH2CH3 0 -GN \--- AG
-CH2S02NH2 0 ii7--- -CGN\---  AGM-CH2S02N(CH3)2 O iir--- -CN\---
- (CH2) 2NH®O2MPSFR27- - -- -C-N \--- AGO - (CH2) 2NHSO2CH3 ®CI/EP00601115C- N \ - - -
AGP -H O
Compound Number: G: R':
AEP -(CH2)2.C(O)N(CH3)2 -C(O)NH(CH3)
AEQ -C(O)(CH);NHSO,CHj3 -C(O)NH(CHj3)
AER -CH,CO,CH; -C(O)NH(CH3)
AES -CH,CO,CH,CH; -C(O)NH(CH3)
AET -(CH;),CO,CH3 -C(O)NH(CH3)
AEU -(CH2),CO,CH,CH; -C(O)NH(CH3)
AEV -(CH3);CO,CH3 -C(O)NH(CH3)
AEW -(CH;);CO,CH,CHj; -C(O)NH(CH3)
AEX -(CH3)4CO,CH3 -C(O)NH(CHj3)
AEY -(CH3)4CO,CH,CHj; -C(O)NH(CH3)
AEZ -CH;SO;NH;, -C(O)NH(CHj3)
AFA -CH,SO,;N(CH3), -C(O)NH(CH3)
AFB -(CH,);NHSO,H -C(O)NH(CH3)
AFC -(CH;,),NHSO,CHj; -C(O)NH(CH3)
AFD -H -C(O)N(CHs),
AFE -CH,C(O)NH, -C(O)N(CH3)2
AFF -CH,C(O)N(CH3); -C(O)N(CHjs)2
AFG -C(O)CH,;NHSO,CHj; -C(O)N(CH3)2
AFH -(CH,),C(O)NH, -C(O)N(CHas),
AFI -(CH2),C(O)N(CH3), -C(O)N(CHz3),
AF] -C(O)(CH;,);NHSO,CHj -C(O)N(CH3),
AFK -CH,CO,CH3 -C(O)N(CH3),
AFL -CH,CO,CH,CH3 -C(O)N(CH3),
AFM -(CH;,),CO,CH3 -C(O)N(CH3),
AFN -(CH;),CO,CH,CH3 -C(O)N(CH3)2
AFO -(CH3)3CO,CH3 -C(O)N(CHs)2
AFP -(CH,)3CO,CH,CHj; -C(O)N(CH3),
AFQ -(CH,)4CO,CH3 -C(O)N(CH3),

-4 -

AGN



I 1/\ -G NN-CH3 \/

- C- NN- CH3W0/2007/057229

AGQ - CH2C(0) NH2 O |
- CH2C(0) N(CH3) 2 0 | 1/\ -C NN\-CH3

|/-Th - C NN-CH3 AGR
AGS - C(0) CH2NHSO2CH3 0

PCT/EP2006/011150

Compound Number: G: R":
AFR -(CH;)4CO,CH,CHj3 -C(O)N(CH3),
AFS -CH,SO,;NH, -C(O)N(CHa3),
AFT -CH,SO;N(CH3), -C(O)N(CH3),
AFU -(CH;);NHSO,H -C(O)N(CH3),
AFV -(CH32);NHSO,CH3 -C(O)N(CH3),
AFW -H (I)I
ey
AFX -CH,C(O)NH, 9
ey
AFY -CH,C(O)N(CHs), |C|)
Ny
AFZ -C(O)CH;NHSO,CHj; 'C')
—C—N<:'
AGA -(CH2)>C(O)NH; (l?
e
AGB -(CH2),C(O)N(CHj3), O
Rive
AGC -C(O)(CH;),NHSO,CH; 9
ey
AGD -CH,CO,CH3 |CI)
ey
AGE -CH,CO,CH,CH3 (I?
—e ]
AGF -(CH,),CO,CHj; 9
hNey
AGG -(CH;),CO,CH,CHj; 9
uiey

=25 -

I /\



AGT - (CH2)2C(0)NH2 C | | 0 -C NN\-CH3 W's)
2007/ 057229PCT/ EP2006/ 011150 Conpound Nunber: C. le: AGU - ( CH2) 2C( 0) N( CH3) 2
0 H\ -\QONMI@ER29 AGY - C(0) (CH2) 2NHSO2CH3 0 H - Th - CPRIHERRIBI6IA1150 AGN
-CH2ORCH3 0 H -Th -G NN-CH3 = AGX - CH2CORCH2CH3

Compound Number: G: R":
AGH -(CH,);CO,CH; Q
—(7)
AGI -(CH3);CO,CH,CH3 Q
{7
AGJ -(CH,)4sCO,CH; Q
7
AGK -(CH;)4CO,CH,CH3 Q
]
AGL -CH,SO,NH, Q
—E{)
AGM -CH,SO;N(CH3), Q
—t{ ]
AGN -(CH,),NHSO,H 9
—t{ )
AGO -(CH,);NHSO,CHj3 Q
—{]
AGP -H 9 /\
—C—N N—CHj5
__/
AGQ -CH,C(O)NH, O\
—C—N N—CHs-
__/
AGR -CH,C(O)N(CH3), ﬁ ™\
—C—N N—CHj5
__/
AGS -C(O)CH,;NHSO,CH3 PI ™\
—C—N N—CH,
__/
AGT -(CH;),C(O)NH, 9 I\
—C—N N—CHs5
__/

=26 -




0 H\ -CN\NCH3 \/ AGY -(0-12)2C02CH3 O IIrTh -C-NNCH3  AGZ
-(CH2) 20201-12CH3 0  n/\ -C NN-CH3 \/ AHA - (CH2)3COR2CH3 0 I1/-Th
- C- NNF CH3WQ2007/05K38 - ( CF12) 3C02CH2CH3 0 H/\ - G- NN- CH3 PCIVEP2006/011150

Compound Number: G: R':
AGU “(CH2),C(O)N(CHs), P
—C—N  N—CHjs
AGV -C(O)(CH;);NHSO,CH; o/ \
—C—N  N—CHjs
AGW -CH,CO,CHj3 2\
—C—N N—CHjs
AGX -CH,CO,CH,CH3 o/ \
—C—N N—CHs;
AGY ~(CH,),CO,CH; 0
—C—N  N—CHjs
AGZ -(CH;),CO,CH,CH; 7\
—C—N  N—CHs
AHA -(CH,);CO,CH; Q
—C—N N—CHs
AHB -(CH,);CO,CH,CHjs 9 I\
—C—N N—CHs;
AHC -(CH;)4CO,CH3 b\
—C—N N—CHs;
AHD -(CH3)4CO,CH,CH3 v/ \
—C—N  N—CHjs
AHE -CH;SO;NH, b/ \
—C—N  N—CHs
AHF -CH,SO;N(CH3), b\
—C—N  N—CHs
AHG -(CH,),NHSO,H b\
—C—N N—CHs;
AHH -(CH,);,NHSO,CH; b\
—C—N  N—CHj,3

_27-




AHC - (CH2) 4002CH3 O [1/\ -G NN-CH3 \/ AHD - (CH2) 4CO2CH2CH3 0 H/ ---\

- C- NN- CH3 AHE - CH2S02NH2 O [1/\ -C-NN-CH3 \/ AHF - CH2S02N(CH3)2 0
H\ - C N\WGHB07/0578PIG - ( CH2) 2NHSO2H PCT/EP2006/011150
Compound Number: G: R':

AHI -H Q
—C—N >

AHJ -CH,C(O)NH; (P'
—C—N >

AHK -CH,C(O)N(CH3), 9
—C—N >

AHL -C(O)CH,;NHSO0,CH; ICIJ
—C—N >
AHM -(CH,),C(O)NH, Q
—C—N )
AHN -(CH2),C(O)N(CH3), (IDI
—C—N )
AHO -C(O)(CH,),NHSO,CH; Q
—C—N >

AHP -CH,CO,CH; Q
—C—N )
AHQ -CH,CO0,CH,CH; Q
—C—N >
AHR -(CH,),CO,CH; 9
—C—N )
AHS -(CH;),CO,CH,CHj3 Q
—C—N )
AHT -(CH;);C0O,CH;3 |C|>
—C—N >
AHU -(CH;);CO,CH,CH3 |C|>
—C—N >
AHV -(CH;)4CO,CH; Pl
—C—N >

-28 -




0 H\ -C NN-CH3 AHH - (CH2) 2NHSO2CH3 0 [1/\ -G NN-CH3 \/ WO

2007/ 057229PCT/ EP2006/ 011150 Conpound Nunber: C RI: Al-H-HO 11/
C N) \ WQHQOW(@F-QQ:( 0) NH2 O / H ) -C-N PCT/EP2006/011150
Compound Number: G: R'":

AHW -(CH,)sCO,CH,CHj 0,
L

AHX -CH,SO0,NH, 9
)

AHY -CH,SO,;N(CH3), ,0
L

AHZ -(CH;);NHSO,H O
—C—N )

AIA -(CH,),NHSO,CH; 9
~_)

AIB -H QD
—C—N

\—

AIC -CH,C(O)NH, D a
—C—N

=

AID -CH,C(O)N(CHs), Q I~
—C—N

=

AIE -C(O)CH,NHSO,CHj 9 S

AIF -(CH,),C(O)NH; 9 e

AIG ~(CH)2C(O)N(CH3), P =~

)

—

AIH -C(O)(CH,),NHSO,CHj3 c|> ~

N@

All -CH,CO,CH; 9 @
—N

—

All -CH,CO,CH,CH; O| ~

N —

-29 .-



\
H)

AHK - CH2C(0) N(CH3) 2 0

-GN\

- ( CH2) 2C(\OPROTHET 290

/

H) -GN\

AHL - C(0) CH2NHSCR2CH3 0

AHM - (CH2) 2C(O)NH2 O/ H) -CN\ AHN
PCT/EP2006/011150
Compound Number: G: R'
AIK -(CH2),CO,CHj Q~
—C—N
e
AIL -(CH2),CO,CH;CH; Qe
—C—N
=
AIM -(CH,);CO,CHj N
—C—N
=
AIN -(CH,);CO,CH,CH3 |C|> =
—C—N
e
AlO -(CH,)4CO,CHj Q=
—C—N
e
AIP -(CH;)4CO,CH,CH3 9 S
—C—N
\—
AIQ -CH,SO,;NH, QD
—C—N
e
AIR -CH,SO,N(CH; ), N
—C—N
e
AIS -(CH2),NHSO,H S
—C—N
e
AIT -(CH,),NHSO,CHj3 9~
—(
—
AlIU -H QM
—C-N O
_/
ATV -CH,C(O)NH, QM
—C-N ©
/
AIW -CH,C(O)N(CH3), QM
—C-N O
/
AIX -C(O)CH,NHSO,CH; 9 /\
—C—N O
/

-30-




-CH2C2CH3 0/

-GN\
-G) -GN

WO 2007/057229

AHO - C(0) (CH2) 2NHSO2CH3 0/
\ AHQ - CH2CORCH2CH3 0

H) -CN\ AHP
/ H) -CN\
PCT/EP2006/011150

Compound Number: G: R':

AlY -(CH,),C(O)NH, 9 /\
—C—N o)

_/

AlZ -(CH2).C(O)N(CH3): 9 /\
—C—N O

__/

AJA -C(O)(CH;),NHSO,CH3 9 /\
—C—N O

__/

AJB -CH,CO,CH; 9 /\
—C—N O

___/
AlC -CH,CO,CH,CH; E;') N /—\O

__/
AID -(CH,),CO,CH3 ('c)': g /—\O

__/

AJE -(CH,),CO,CH,CHj; Pl /\
—C—N 0

__/

AJF -(CH,);CO,CHj3 ICIJ /\
—C—N 0

__/

AJG -(CH,)3CO,CH,CH; O ™\
—C—N 0

__/
AJH -(CH,)4CO,CH; 'CC') N /—\o

__/

All -(CH,)4CO,CH,CH; 9 /\
—C—N O

__/

All -CH,SO,;NH, 9 /\
—C—N O

__/

AJK -CH,SO,N(CH3), 9 /\
—C—N 0

__/

AJL -(CH,);NHSO,H 9 /\
—C—N 0

_/

231 -




AHR - (CH2)2CCRCH3 0 11/ -

\
I H)

- C-W0\2007/057229

CGN \ AHS - (CH2) 2CO2CH2CH3 0 |1/ C-N)
AHT -(CH2)3C2CH3 0 H) / -GN\ AHU - ( CH2) 3CO2CH2CH3 0
PCT/EP2006/011150
Compound Number: G: R':
AIM -(CH3),NHSO,CHj @ N/—\O
__/
AJN -(CH,);NHSO,H -H
AJO -(CH,);NHSO,H -C(O)NH,
AJP -(CH;);NHSO,H -CO,CH3
AJQ -(CH,);NHSO,;H -CHO
AJR -(CH,);NHSO,H -CN
AJS -(CH,);NHSO,H -CH;
AJT -(CH,);NHSO,H -C(O)NHCHj3;
AJU -(CH;);NHSO,H -C(O)N(CHs),
AlV -(CH»);NHSO,H 9
—C—N N—CHs
AIW -(CH,);NHSO,H |C|)
—C—N )
AIX -(CH,);NHSO,H 9 <j
—C—N
—
AlY -(CH;);NHSO,H 9 /\
—C—N O
__/

[00164]
formula (II):

(1)

-32-

The present invention further encompasses compounds having the



AHV - (CH2) 4CO2CH3 O 11/ - CGN \ WO 2007/ 057229PCT/ EP2006/ 011150
Compound Nunber: C. RI: AHW-(CH2) 4CO2CH2CH3 0 ) H -GN\ AHX

- CH2S02NPROQ007/057229/ - C- N \ PCT/EP2006/011150

10

15

20

25

and pharmaceutically acceptable salts thereof, wherein Ar’ , Ar4, R'-R? ,G,n,m, p

and q are as defined above.

[00165] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I1) are those wherein G is H.

[00166] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -C(O)(CHZ)HC(O)OR“.

[00167] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(C;-Cs alkylene)R°.

[00168] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -CH,-R°.

[00169] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(CH),-R>.

[00170] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1I) are those wherein G = -(CH,);-R°.

[00171] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(CH,)4-R°.

[00172] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(CH2)5-R5.

[00173] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -C(O)(CH,),C(O)OR* and R* = H.

[00174] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1I) are those wherein G = -C(O)(CH,),C(O)OR* and R* = -C;-C)g alkyl.

[00175] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -C(O)(CH3),C(O)OR* and R* = -CH,0(C,-C,4
alkyl).

233 -



AHY - CH2S02N(CH3)2 0 ) H/ -GN\ AHZ - (CH2) 2NHSO2H 0 ) 11/
Al A -(0-12) 2NHSO2CH3 0 ) 1/ -GN\
WO 2007/057229 PCT/EP2006/011150
[00176] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

10

15

20

25

formula (II) are those wherein G = —C(O)(CI—Iz)nC(O)OR4 and R? = -CH,;NH(C,-C4
alkyl) or -CH,;N(C,-C4 alkyl),.

[00177] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(C;-Cs alkylene)COOR“.

[00178] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -CHz-COOR4.

[00179] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -CH,COOCH,CHj.

[00180] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1I) are those wherein G = -(CH,),-COOR".

[00181] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(CH2)3-COOR4.

[00182] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(CH2)4-COOR4.

[00183] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(CH,)s-COOR*.

[00184] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1I) are those wherein G = -C(O)(CH,),R® and R® = -NHSO,R".

[00185] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -C(O)(CH,),R® and R’ = -C(O)NH,
-C(O)NHOH, -C(O)NH(C,-C4 alkyl), or -C(O)N(C,-Cy4 alkyl),.

[00186] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -C(O)(CH,),R® and R® = -SO,NH,,
-SO,;NH(C,-C4 alkyl), or -SO,N(C,-C4 alkyl),.

[00187] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (11) are those wherein G = -C(O)(CHa).Rs and R> = -NHSO,H.
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[00188] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1I) are those wherein G = -C(O)(CH2),R>.

[00189] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = (C;-Cs alkylene)RS.

[00190] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(C;-Cs alkylene)R5 and R’ = -C(O)NH,,
-C(O)NHOH, -C(O)NH(C,-C;4 alkyl), or -C(O)N(C;-C4 alkyl),.

[00191] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -CH,R®> and R®> = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C,-C4 alkyl), or -C(O)N(C,;-C4 alkyl),.

[00192] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (IT) are those wherein G = -CH,C(O)N(CH3),.

[00193] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -CH,C(O)NHj.

[00194] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -(CH,),-R’ and R’ = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C,-C4 alkyl), or -C(O)N(C;-C4 alkyl),.

[00195] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein G = -(CH,)3-R® and R’ = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C,-C4 alkyl), or -C(O)N(C,-C4 alkyl),.

[00196] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I1) are those wherein G = -(CH,)4-R’ and R> = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C,-C4 alkyl), or -C(O)N(C,-Cy4 alkyl),.

[00197] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = -(CH,)s-R> and R> = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C,-C4 alkyl), or ~-C(O)N(C,-C4 alkyl),.
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[00198] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein p = 0.

[00199] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein p = 1.

5  [00200] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein p = 1 and the carbon atom to which R’ is attached is in

the (R)-configuration.

[00201] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein p = 1 and the carbon atom to which R? is attached is in

10 the (S)-configuration.

[00202] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein p = 1 and R? is -C;-C3 alkyl.

[00203] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein p = 1 and R? is -CH.

15 [00204] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those whereinp =1, R?is -C;-C;3 alkyl, and the carbon atom to

which R is attached is in the (R) configuration.

[00205] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1I) are those whereinp = 1, R® is -CHj3, and the carbon atom to which R is

20  attached is in the (R) configuration.

[00206] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I1) are those wherein p = 1, R? is -C,-Cj alkyl, and the carbon atom to

which R? is attached is in the (S) configuration.

[00207] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
25  formula (II) are those wherein p = 1, R® is -CHj, and the carbon atom to which Rj is

attached is in the (S) configuration.
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[00208] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I1) are those wherein Ar” is phenyl.

[00209] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein m = 0.

5 100210] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those whereinm = 1.

[00211] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those whereinm = 0, and p = 0.

[00212] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

10 formula (II) are those whereinm =1 and p = 0.

[00213] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein m = 0, and Ar” is phenyl.

[00214] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1) are those wherein m = 1 and Ar* is phenyl.

15 [00215] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein m = 0, p = 0 and Ar* is phenyl.

[00216] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those whereinm = 1, p = 0 and Ar" is phenyl.

[00217] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

20  formula (II) are those wherein R%is -Br, -Cl, -1, or-F.

[00218] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein R? is -O(C,-C; alkyl).

[00219] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein R? is -C,-C; alkyl.

25  [00220] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein R? is -CF; or -OCFs;.
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[00221] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein R* is -CF; or -OCF;.

[00222] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (11) are those wherein R? is -NH(C,-C; alkyl) or -N(C,-C;3 alkyl),.

[00223] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein R? is -Br, -Cl, -1, or -F.

[00224] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein R? is -O(C,-C3 alkyl).

[00225] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (11) are those wherein R? is -C,-C; alkyl.

[00226] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein R? is -NH(C,-C3 alkyl) or -N(C,-C3 alkyl),.

[00227] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein R' is H.

[00228] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein R' is -C(O)NH,, -C(O)NHOH, -C(O)NH(C,-C4
alkyl), or -C(O)N(C;-C4 alkyl),.

[00229] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein R' is -C(O)N(CH3).

[00230] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein R' is -C(O)N(CH,CHj),.

[00231] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (11) are those wherein R' is -C(O)NHCHj.

[00232] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein R' is -C(O)NHCH,CHj.
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[{00233] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (11) are those wherein R' is -COORj.

[00234] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I1) are those wherein R' is -CHO.

5  [00235] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein R' is -CN.

[00236] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (1) are those wherein R' is -CFs, -CHF», or -CH,F.

[00237] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
10  formula (I) are those wherein R' is -(C;-C4 alkyl).

[00238] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I1) are those wherein R' is

9 / \ 9 / 9 BN 1 / \
—C-N  N—-R, _C_N\ ——C—NQ —C—-N O
\_/ , —J or

[00239] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of

0]
formula (II) are those wherein Il
RI iS _C_N
[00240] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

15 formula (II) are those wherein Ar® is phenyl, naphthyl, anthryl, or phenanthryl.

[00241] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein Ar® is phenyl.

[00242] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein Ar® is -(5- to 7-membered) heteroaryl.
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[00243] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I1) are those wherein Ar® is substituted with one, two, or three R? groups.

[00244]) In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein Ar® is phenyl, naphthyl, anthryl, or phenanthryl.

5  [00245] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (1I) are those wherein Ar” is phenyl.

[00246] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein Ar® is -(5- to 7-membered) heteroaryl.

[00247] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

10  formula (II) are those wherein Ar* is substituted with one, two, or three R? groups.

[00248] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein G =H, and p = 0.

[00249] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (11) are those wherein G = H, and Ar? is phenyl.

15 [00250] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein G = H, and m = 0.

[00251] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein G=H, and m = 1.

[00252] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
20  formula (II) are those wherein G = H, and Ar’ is phenyl.

[00253] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = H, p =0, and Ar” is phenyl.

[00254] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein G =H, p=0, and m = 0.

25  [00255] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (II) are those wherein G=H, p=0,and m = 1.
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[00256]) In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of

formula (I1) are those wherein G = H, p = 0, and Ar’ is phenyl.

[00257] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (11) are those wherein G=H, p =0, Ar’ is phenyl, and m = 0.

5  [00258] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = H, p =0, Ar* is phenyl, and m = 1.

[00259] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (II) are those wherein G = H, p = 0, Ar* is phenyl, and Ar’ is phenyl.

[00260] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds of
10 formula (II) are those wherein G = H, p = 0, Ar® is phenyl, m = 0, and Ar; is phenyl.

[00261] ustrative 4-Oxadiazolyl-piperidine Compounds of formula (II) have

the following structure:

N

N
H —=N
R’ N N \O
G
wherein G and R' are as follows:
Compound G: R":
Number:
BAA -H -H
BAB -CH,C(O)NH; -H
BAC -CH,C(O)N(CH3), -H
BAD -C(O)CH;NHSO,CHj3 -H
BAE -(CH2),C(O)NH, -H
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- (CH2) 3NHSOR2H - CH3 AJT - ( CH2) 3NHSOR2H - C( 0) NHCH3 AJU - ( CH2) 3NHSO2H

- C(0) N( CH3) 2

Compound G: R":
Number:

BAF -(CH;),C(O)N(CH3), -H
BAG -C(O)(CH,),NHSO,CH; -H
BAH -CH,CO,CHj3 -H
BAI -CH,CO,CH,CHj; -H
BAJ -(CH,),CO,CH; -H
BAK -(CH,),CO,CH,CH; -H
BAL -(CH,);CO,CH; -H
BAM -(CH,);CO,CH,CHj3 , -H
BAN -(CH,)4CO,CHj3 -H
BAO -(CH»)4CO,CH,CHj3 -H
BAP -CH,SO;NH, -H
BAQ -CH,SO,N(CH3), -H
BAR -(CH;),NHSO,H -H
BAS -(CH3),NHSO,CH; -H
BAT -H -C(O)NH,
BAU -CH,C(O)NH, -C(O)NH,
BAV -CH,C(O)N(CHj3), -C(O)NH,
BAW -CH,NHSO,CH; -C(O)NH,
BAX -(CH,),C(O)NH, -C(O)NH,
BAY -(CH,),C(O)N(CHs), -C(O)NH,
BAZ -(CH,),NHSO,CH; -C(O)NH,
BBA -CH,CO,CHj -C(O)NH;
BBB -CH,CO,CH,CHj3; -C(O)NH;
BBC -(CH,),CO,CH; -C(O)NH,
BBD -(CH,),CO,CH,CHj3 -C(O)NH,
BBE -(CH,);CO,CH; -C(O)NH,
BBF -(CH;,);C0O,CH,CHj3 -C(O)NH,
BBG -(CH,)4sCO,CH; -C(O)NH,
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Compound G: R':
Number:

BBH -(CH3)4CO,CH,CHj; -C(O)NH;,
BBI -CH,SO;NH, -C(O)NH;
BBJ -CH,SO,N(CH3)» -C(O)NH;
BBK -(CH,);NHSOH -C(O)NH;
BBL -(CH,);NHSO,CH; -C(O)NH,
BBM -H -CO,CH;3
BBN -CH,C(O)NH, -CO,CH;
BBO -CH,C(O)N(CH3)2 -CO,CH;
BBP -C(O)CH2NHSO,CH; -CO,CHj;
BBQ -(CH,)2C(O)NH; -CO,CH;
BBR -(CH2)2C(O)N(CH3), -CO,CH;
BBS -C(O)(CH32);NHSO,CHj; -CO,CH;
BBT -CH,CO,CH; -CO,CH;
BBU -CH,CO,CH,CHj3 -CO,CH;
BBV -(CH,),CO,CHj3 -CO,CH;
BBW -(CH),CO,CH,CH3 -CO,CH;
BBX -(CH,);CO,CHj3 -CO,CH;
BBY -(CHz);CO,CH,CH3 -CO,CH;3
BBZ -(CH2)4CO,CH3; -CO,CH3;
BCA -(CH,)4CO,CH,CHj3 -CO,CH;
BCB -CH,SO;NH; -CO,CH;
BCC -CH,SO;N(CH3); -CO,CHj;
BCD -(CH;).NHSO;H -CO,CHj;
BCE -(CH2);NHSO,CH3; -CO,CH;
BCF -H -CHO

BCG -CH,C(O)NH; -CHO

BCH -CH,C(O)N(CHs), -CHO

BCI -C(O)CH;NHSO,CH; -CHO
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4- Oxadi azol y| - pi per @ne Corrpound B0:NEP GGt a (I ) are tGHS: whereih G =
-(042) 4- COORA4. cy H CN

BCZ -CH,C(O)NH, -CN

BDA -CH,C(O)N(CH3), -CN

BDB -C(O)CH,NHSO,CH; -CN

BDC -(CH;),C(O)NH, -CN

BDD -(CH;),C(O)N(CH3), -CN

BDE -C(O)(CH2),NHSO,CH3 -CN

BDF -CH,CO,CHj; -CN

BDG -CH,CO,CH,CHj3 -CN

BDH -(CH;),CO,CH3 -CN

BDI -(CH,),CO,CH,CH; -CN

BDJ -(CH;);CO,CH3 -CN

BDK -(CH,);CO,CH,CH3 -CN
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[00183]In on
(I'r) are tho
4

-(0) (CH2) .
4- Oxadi azol y

e enbodi nent,

se wherein G =
R5 and R5 =
I

t he 4- Oxadi azol yl

- (CH2) 3- COOR4.
- Oxadi a2¥Peho7fisSp2Pi di ne Conpounds of formula (11) are PREFR200OLEHPN G =
- NHSO2R4. 20[ 00185] I n one enbodi nent,
- pi peri di ne Corrpounds of fornmula (11) are those wherein G =

[00184] |

n one enbodi nent,

t he

- pi peri di ne Conmpounds of formnula
t he

-C(0) (CH2) , R
-C(O)N(C -4
4- Oxadi azol y
= -(0) (CH2)
al kyl)2. [00
of formula
2007/ 057229P
4- Oxadi azol y

- C(0) (CH2) Rat

(1) argpm

5 an

al k 0“["6‘0186]

| - pi pYEmhefie Ccom

YNH2, -C(O) NHOH, - C(0)
I n one endodi nent, tl

bounds of for rruI F

NF(CT-C4
ne

or

%'lg(yl )

A (11) are those whef

n G

11R5 artg%Q{S - S

o (éﬁQ%%ﬂl azol

al kyl), q&,-SGN(Ci
vl

ei
- C4
nds

187]1n enbodi

ose whg
CT/EP2006/ 011150

nent ,
2?:,(:(5}6@1) cHiR2) R

=re|
rnmRm n_one nrrhnrhr

- pi peridine Conpo
8 and RS g NHSQ2H.
ment  the

WO

| - p| pereNibne Cony

1.0031-Q04 1

hounds QH2$©fNTHIa (||

are t ho,S(a\]\/\her ein

N —
lo —

Conpounds of
5[00190] I n &
formula (11)
C(0) NHOH, -(Q
enbodi nment ,
are those wh
al kyl), or
4- Oxadi azol y
- CH2C( 0) N(
Conmpounds of
anot her enbo
are those wh
C(O)NH(Cl -
t he 4- Oxadi a
wherein G =
-C(0) N(Cl
4- Oxadi azol y
-(CH2) 4- R5 a
-C(O)N(C -
4- Oxadi azol y
-(CH2)5-R5 &
-C(O)NCl -4
enmbodi nent ,
t hose wherei
4- Oxadi azol y
51002001l n &
formula (11)
attached is
4- Oxadi azol y

1TUULO0OII0 II UIIC

anrdaaadl:
OO0 IICIIL y

L IIC ‘-1' \JI\(J.\

t hoSSHMeMNECH)E = (¢

2

”

'R H R
.II (J.LUI _yl }JI }JCI I Ul IIC

C1- 05 al kyTNne) R5.

. the 4= u<aa|7:120| yi—=
n G :( kyI el

i perl dine LDITpOUI’l(]S

e) R5 and @& = - C(0)

of
NH2,

)’.DQHS%Q&%“ i

kyl)2. [QQ191]In an
5 of ornmula (

bt her

1)

- bund‘
and R5= - (}j0) NH2,
N2 Iﬂﬂ’l Q?I Ln anm‘ her

C{ 0) NHOH, _q;,C(0) NH(C] -
embhodi nent t he

hounds. @}ﬁ[zoj(@)mmza (I I

are tho,mhvvnerel n

P, . B e V2.v- H ni

—
J
L

formJIBaD@I 1) ar
nottier ennoalnen

are t BB wherei
(0) NH( al kyl
t he 4- %J%(gdazol yl
erein CH2R5
C(O) N( C(BD-I}‘A al ky(
| - pi pergPsne Com
32—00193H-r—a
formulBDTI) are

AT

hao
IUI.IICI CIIUUUI IIUIII., I.II

t hos€HWEORN(CTG)= - C)

L W 2 I \II no
p—4— OG- Z 01 DAL LI A

12C( 0) NH2CHB5] 00194]

4
dn

e

EFIGI ne \

J)prOUﬂGS of formuta

D, - C(0) NGdh,

)

(||)

al kyTl)

zol yl - rﬁ% r| d| ne

Oy NH;
N(C

ma@ﬁa@ PR 172

95]In an er enbod
fornmula (I1)3are thos

ment ,

[1%

- (CH2) and R5=
- C4 al y1l? [ﬂﬂ

- AN @t

Qﬁ] I'n ann

ment

i, 20- C(OH(C1-C4 a

t he

kyl),

| - pi pergpixne Conp

N E — CLON N2
N

umxd@)(@‘Hzﬁmmd)fCH;' |

are thaogg,wherein

CA
O

al levl
(<4 B 4N

G)

LAY T\J— U}I\II I,

c4 al kyl)BZDY100197

CLON N f‘l n\ NI Cl
Ez\ull\n L\ o U NI

1l n aneCH@@Oe@Hodl ment

, the

f— pl perl dime—Comr
nd R5= BIR¥0) NH2,

ounds_of 25 formuta

- O OG- 3NH( Cl

I1)y—are those where
-4 al kyBHs or

al ky1) VIO 20
the 4 i azol vyl

71057 _P%é@%gow 0]

- pi peri ounds

1150 [ 00 ]Tn one
5 of form (11) ar

11%

n p = Qgga001991ln

]ﬂllnxiﬁ}?\ @C%@p@”mnt

fnrmllajll

t he .
are those \Athprpi n

-pi peridine Conj

hn

Fa N J PV SWa
u. A>3 L ||UJU VVI1CI CI

n thefélﬂy config

n
LIL] I allu L IIC ual LAY

gur at(C@h)zCﬂlmmz n af

not her gmbodi nment, the(@}ng@gI@gpl yI - p| peri di ngHsonpounds
bon—atom-to—which—R3

1ot her erdti nent, t

-prperidine Co
PP BEE

ournds of
-(CH2)4CO,CH;

-CH;

BEF

-(CH»)4CO,CH,CH3

-CH3

BEG

-CH,SO,;NH;

-CH;

BEH

-CH,SO,N(CH3s),

-CH;

BEI

-(CH;2),NHSO,H

-CH;

BEJ

-(CH7),NHSO,CHj3

-CH;

BEK

-H

-C(O)NH(CH;)

BEL

-CH,C(O)NH;

-C(O)NH(CHjs)

BEM

-CH,C(O)N(CH3),

-C(O)NH(CH;)
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formula (11) are those wherein p =

1 and the carbon atomto which R3 is

attached is in 10the (S)-configuration. [00202]1In another enbodi nent, the
4- Oxadi a2g0PO7ISERPi di ne Compounds of fornula (11) are PRIEFR2000LEHSN p = 1
and R3 is -Cl1-C3 al kyl. [00203] 1 n anot her enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conmpounds of fornula (Il) are those wherein p =1
and R3 is -(QH3. 151002041ln phnot her enmhodi ment, the 1
4- Oxadi azol I - pi P@PIRFURE Conpounds of Formula (11) are thoB¢ wherein p = 1,
R3 is -Cl-Cq al kyNUmbSK the tarbon atomto which R3 is attached is in|the
(R) configurjation. 205] I'n| ano W?fé% [ he
4- Oxadi azol Wl - pi peridine Co ooun@@cfﬂe ZF%P A (11)C(9r)1§Ht(g51§)e whefrein p
=1, R3is -|CH3, a he caraon at R3 520_ is in fhe
(R) confi gurlation. ri%n%onﬁﬂ n ég?ﬁ%%@}hﬁp R (OIRPREH, P
4- Oxadi azol yl - pi perBg# ne Comoounctsﬁggc(f@Nr(rgH@)z(l 1) are- (t(h):)p]e](@/mgy einp =1,
R3 is -Cl- ad Ir\y1, and—the—+tarbor—atomto—whiech 3+ s—attached—+s—+n the
(S) confi guratl on. BH¥®2071I n anGt(h}QCHehNbiﬂOf@Hs,  he -C(O)NH(CH,)
4- Oxadi azol yfi=piperidine Compounds of  25formuta (u) are rhose whereip p =
1, R3 is -CH3, andBHe carboh atont®¢BGildhs R3 i s| at t atHEUNIKECHp) t he | S)
configuratign. WO 710572 ?9PCT/ 0 50 1P0208] odi nent
t he 4- Oxadi dzol yl - ridine "?g:g) %Oé mul al (11) éé&éﬂ?ﬁgglg)bV\her ein
Ar4 is phenyll. 100 I n one errbo 4- Oxpdi az d| ne
Compounds off formula (11) are t has \I\ or pm-?m = 5[ (')(g)ﬁ thﬂ\]méﬂ%
enbodi nent, |the 4- @ﬁgil azol y -plmgﬂlzg(:@gcﬁgqmpunds of fGIUTNHQCHU) are
t hose wher ei p—m—=1—0021}nr—one—~enrbodirent—thp4Oxadiazeby—piperi di ne
Conmpounds of| fornulBEYI1) are thOS(é:}MtQ@zlG‘]'hm = 0 and- @iO;NBI(CH@DZlZ] | n one
enbodi nent, [the 4-Ckadiazoiy -plperlalne Co of —I0formuta (i) fre
t hose whereiln m= BEMd p = [ 66H23¢0aCH| enbo:h mentC(QNE(CHs)
4- Oxadi azol yI - pi perj dj ne Comoounds a (IT) are rein m= 0,
and Ar4 is phenyl. 21411 n| one %w the A- &a’cﬁ'@gﬁm peridi ne
Conmpounds of| for nul 1) are th 1| and yl .
15[ 00215] I n |one enbodl nent Zé%(?"g@)’fggignc piperidi @f(ég‘nmnﬁlgﬂq of
formula (11)| are tm where{n m = @stDz‘N}@z and Al 4 |scqb1;mq|(c}1[3p0216] In
one enbodi At t+he—4—Oxadtaroeh VAL pi pet di-ne C)Umuunuo of—FoermH= \ | ar e
t hose whereiin m= BF% = 0 apd Ar£H2§OpNé®Hk)z [00217] I{C(@‘)E}E@ﬂ@jl nent, the
4- xadi azol yi=prperidine Conpounds _of _ 20f ormmuta (1) —are those mmerell R2
is -Br, -d, -1, oBERE. [00208] I n(6he):bidithent , | t he -C(O)NH(CHs)
4- Oxadi azol yI - pi per ne Conpoun (1 I are rein IS
-0(C i-C3 alkyl). 1911 n pne 3@@&”@%@%@% &adié@gﬁa(- peri dj ne
Conmpounds of} for nul 11) are those whgrein R2 |s -Cl- ¢ ﬁ@m . 251002201i n
anot her enbodj_aent_ﬂg_ﬁ_-_@g qdi azal vI - %:inpri dine "‘nmﬁmclé S n?le 4r mul a (I )
are those wherein BBrgs -CF3| o 0@%32(:(0)'1@-12007/05722%@(’@)5&@@9@/011150
[00221] I n anether—enbodirent—t ..e 4—Oxattazohy pertdi-ne—Corpounds—pof

BFF -CH,C(O)N(CH3), -C(O)N(CH3),

BFG -C(O)CH,NHSO,CHj3 -C(O)N(CH3),

BFH -(CH,),C(O)NH, -C(O)N(CHs),

BFI -(CH2),C(O)N(CHj3), -C(O)N(CH3),

BFJ -C(O)(CH,),NHSO,CHj; -C(O)N(CH3),

BFK -CH,CO,CHj -C(O)N(CH3),

BFL -CH,CO,CH,CHj, -C(O)N(CH3),

BFM -(CH;),CO,CH;3; -C(O)N(CH3),

BFN -(CH;),CO,CH,CH3 -C(O)N(CHs),

BFO -(CH;)3CO,CH; -C(O)N(CH3),
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formula (1) are those wherein R3 is -CF3 or -0CF3.
- pi peri di ne Conpounds of fornmula (Il) are

enbodi nent ,

t hose wheWei207R37328 - NH( Cl- C3 al kyl ) or

enmbodi nent ,

t hose wher ei
4- Oxadi azol y
-0(C1-C3 al ky
Conmpounds of
one enbodi ne
t hose wherei
enmbodi nent ,

t hose whereip

4- Oxadi azol y
-C(O)NI-12,
[00229] I n on
(11) are tho
4- Oxadi azol y
- C(0) N( CH2
Conpounds of
embodi nent ,

t hose wher ei
[ 00233] I n on
(I'1) are tho
4- Oxadi azol y
-CHO. 5[ 0023
formula (I1)
4- Oxadi azol y
-CF3, -CHF2,
4- Oxadi azol y
is -(Cd-C4 a
Conpounds of
(CH2) g0 -C

t he 4- Oxadi azol yl

t he 4- Oxadi azol yl

[00222] I n one

- pi peridi ne Conpounds of forrmula (I1) are

-N(Cl- C3 al ky1) 2CTEPR@BRBIIFh one

is

6] In
are

is

t he
"'is

one
e

mul a

is
of
t he
is

RI
ne

n RBis -Br, -d, -1, or -F. [00224]1n one enbodi nent, the
-p| ridine Conpounds of formula (TT) are thosg, Wnereln
ﬁ%@e&%} n one enbodi n¥rit, the 4- (xadi azol :pi peridine
10fo bert11) are those wherein R3 is -ClCBaIkyI [ 0022
nt, the s Oxadi azol yl ~pi 1 di nmpounds } a (11
R3 isot NH(C1-C3 al K 25)3%6 g.7Ih{1§HCCC):G3 al kvl) 1\8@%% I n_one
t he 4- i azol ylf- pi pe ounds of f |) are
= .@(‘2@ 1an¥}’>7gl Pn(gﬁ%a)r@o odinent @(M(@}(J) )
| - pi perBBER ne Conr)ounci(@mb4(f@0mbal3(l ) are -Cl(lgﬁe(om ein R
—CCO)NHEH—€E(0 ) |\\/| CA—atky ) —er SO NG —CAalky i) 2
e enbodBR®nt, the &a@ihSOWHz pi perildi ne C()@)N)(lﬁiﬁéz of formula
e whereim R TS \% Z{B\K 200023011 m aone enuom memnt
| - pi perBHT ne CormoundsC SOkt (11) are €69 ein R
3)2. | ITTn one enb e4- adi a eridi ne
f or mul 1) are thos@mfm - C(o)y ﬁméﬁ 232]In
t he 4- i azol yli- pi p ounds of 2 (11) ar
R_i %}ag‘/ Q) I\IH(:I--I?(]—L’%REII{ngE%???QP(‘T/ F@gm&ﬁ ’?ZI 50
e enbodgfrwnt t he 4- Oxadi azgl yl - pi perildi ne Cogpounds of for
se wherein R is|-COOR4. 1002341l n ong¢ enbodi fer he
I-p| peri di ne Conpounds of fornula (11) are those rein R
sH-r—ene—enbodinment—the 4 Oxadi-azoly—piperi-di-ne—Conpoundls
are thBE¥ whereiin R SH@)NH)0236] lin anot h&r epbodi nent,
| - pi peridi ne Conpounds of formula (1) {are thoée_ efein R
or -Cl-12F. [00237] I n one enbodi rrent, t he
—=piperidinme Compounds of —10fornuta—(i+)—arethosewhereirn
| kyl ). Bi00238] I n|one $ib&EPMG)E he 4- Ocadi a@ol yl<pi peri di
formula (11) are those wherein Rl is|0 WEAN C- N (CH2
N,
BFZ -C(O)CH,;NHSO,CHj; 9
—&-n]
BGA -(CH,),C(O)NH, 9
-4
BGB -(CH2)2C(O)N(CHj3)2 o
—&-n)
BGC -C(O)(CH;);NHSO,CHj; 9
— )
BGD -CH,CO,CH3 Pl I~
—C—N
—
BGE -CH,CO,CH,CH3 9 S~
—C—N
\_—
BGF -(CH,),CO,CHj PI ~
—C—N
\—
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or 0 H-GNNR4

i/

-CN\ 0 /;

[ 0023

9] I'n another enbod

i ment,

t he 4- Oxadi azol yl - pi peri di ne Conpounds of forrmula (l11) are those wherein R

is

[ 002X O0)2pev/6M9 enbodi nent ,

t he 4- Oxadi azol yl - pi peri @CHEPSEHOUNYS oOf

15formula (11) are those wherein Ar3 is phenyl, naphthyl, anthryl, or
phenant hryl . 10024111 n one enbodi nent, the 4-Oxadi azol yl - pi peri di ne
Conpounds of| Tornul a é‘ll) arg those wharein Ar3 1§ phenyl. 1002421In pne
enbodi ment, [the &° gz ol yl - pi peri diHe Conmpounds of formf a (rr) arp
those whereijn Ar3NPBbers. to| 7-nenbered) heteroaryl. [00243]1n one
enbodi nent, the 4- i azol yl - pi | di unds of forgula (I1) arp
t hose whereijn Ar3 i%s@@ubsti t ut edRﬁns—ftnggﬁg%%, or three roups.
[ 00244] I n one enbodi ment, the 4- Oxadi azol yl - pi peridi ne ToRpdunds of fprnul a
(I'l) are those wherein Ar4 is phenyl, naphthyl, anthryl, or pfienanthryl.
5[00245] I n gne enbegigent, the 4- Q@ qli Otz pi peri di ne Ggnpounds of
formula (I1)] are those whereln Ar4 |s£)p einyl% [ 00246] I n_one di nent, the
4- Oxadi azol y|l - pi peri di ne Conpounds of forrmula (11) are thos rein Ard is
-(5- to 7-nenbered) heteroaryl [00247]1n one enbodinent, the
4- Oxadi azol y|l - pi pergdi ne Conpoungemgf,ctitercuia (|1) are dhose whereipn Ard
is substitutied with one, two] or three R2 groups. [0024&]_@3'@ enbod| nment
t he 4- Oxadi azol yl - pi peri di ne| Conpounds of
BGJ -(CH;)4CO,CH; 9
0
BGK -(CH;)4CO,CH,CHj3 9
0
BGL -CH,;SO,;NH; ICI)
e
BGM -CH,SO;N(CH3), 9
40
BGN -(CH;),NHSO,H |C|)
—C—N<:|
BGO -(CH;),NHSO,CHj; |C|)
0
BGP -H i/ \
—C—N N—CH3
__/
BGQ -CH,C(O)NH; 0\
—C—N N—CH3
__/
BGR -CH,C(O)N(CH3); |c|) /\
—C—N N—CH3
__/
BGS -C(O)CH,NHSO,CH3 9 ™\
—C—N N—CHj
__/
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formula (11)

t he 4- Oxadi azol yl
= H, and WO200705p128ny| .
4- Oxadi azol yl

and m= 0. [

of formula ([[T) e those wherein G = H, and m= 1. [0025Z][],n one
enmbodi ment, | he f@%%ﬁ“ﬁ&olyl-piperidi e Conpounds of 20forhula (I1)
those wherein G =Nmbgiy Ar3|is phenyl. [00253]1n|one enmbodi nent, the
4- Oxadi azol y| - pi pe ne Conpounds (I'') areg hose wherein
p =20, and Ar4 is dﬂgt [00254] T &ﬁégéﬁﬁgglnent, the 4/CXaﬂ|azonI
d ne Conpounds of fornula (11) are those wherein G ="RC ﬂ‘— o, NZhlds m
25[ 00255] I n pne enbodinment, fhe 4- Oxadiazolyl-piperidine ahnﬁ%undq of
formula (11)| are thgmgg whereiln G(eHl;bzcmm(@H3§znd nn = 10 256]1n o
enbodi nent, the 4- formula () are those wherein
Oxadi azol yl - piperidine Cbnpounds of 0, and Ar3 i's phenyl \_;95%591?n
enmbodi nent, the4—Fornut=a \l I are—those—wherernG=+H
Oxadi azol yl - pi peri B@¥ ®m0L1nd§(@D(®{z)N%®§fbj1er1yl %nd A=, 0.
5[ 00258] I n one enbodi nent, the 4- forrmula (I1) are thes24mhere+ﬂcﬂg:
CXadiazonI-piperidine Cbnpounds of 0, Ar4 is phenyl, and 1. [ 002
one enbodi ment, formulfa (TT) t hgse wherein =
Oxadi azol yl - pi peri %Ch Conpouinds ofcg[fzeg?ézﬁ?s phenyl , &nd /Aré\l s_phen)
1002601l n one enbodi nent, the 4- 10 fornmula (I1) os eYn3 G
= xadi azol y| - pi i di i
phenyl . [00261] I Ipgiskrati ve |4- Oxady e folllow gy s cture:
- pi peri di ne Conpounds of formula (11) have  wher¢in_G/ R \ALEyas
foll ows: Conpound \__/ 3
BGY -(CH,),CO,CH3; QM
—C—N N—CH,
__/
BGZ -(CH,),CO,CH,CHj Q
—C—N N—CHs
BHA -(CH,);CO,CHj3 Q
—C—N N—CHj
BHB -(CH,)3CO,CH,CHj3 9
—C—N N—CH;
BHC -(CH;)4CO,CHj, Q
—C—N N—CHj;
BHD -(CH3)4CO,CH,CH; (I? I\
—C—N N—CH,
_/
BHE -CH,SO,NH, Q
—C—N N—CHs
__/
BHF -CH,;SO;N(CH3), 9 /\
—C—N N—CHj3
_/

are those wherein G=H, and p = 0.
15[ 00250] I n one enbodi nent,

00251] I n one enbodi nent,

t he 4- Oxadi azol yl

[ 00249] I n one enbodi nent,
- pi peri di ne Conpounds of formula (Il) are those wherein G

t he PCT/EP2006/011150

- pi peridi ne Conpounds of forrmula (I1) are those wherein G = H,
- pi peri di ne Conmpounds
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Number: C RI: BAA -H -H BAB - CH2C(0) NH2 - H BAC - CH2C(0) N(CH3) 2 - H BAD

- C(0) CH2NHSOR2CH3 - H BAE - (CH2) 2C(0)NH2 -H WD 2007/ 057229PCT/ EP2006/ 011150
Conpound WORB&057129 Rl : BAF - (CH2) 2C(0) N(CH3) 2 - H BAG - ECUEPOMBIINFIS 02 CH3
-H BAH - CH2COR2CH3 - H BAl - CH2CORCH2CH3 - H BM - ( CH2) 2002CH3 - H BAK

- (CH2) 2002CH2CH3 - H BAL - ( CH2) 3CORCH3 - H

Compound G: R':
Number:

BHG -(CH;);NHSO,H 9 /\
—C—N N—CHs

__/

BHH -(CH,),NHSO,CH; 9 /\
—C—N N—CHs

__/

BHI ‘H 0

—&N )
BHIJ -CH,C(O)NH;, Q

—C—N_ )

BHK -CH,C(O)N(CHa), o
—C—N )

BHL -C(O)CH,NHSO,CH; Q
—C—N >

BHM -(CH2),C(O)NH, (?
)

BHN -(CH,),C(O)N(CHs), 9
— &N )

BHO -C(O)(CH2),NHSO,CHj3 (?
)

BHP -CH,CO,CH; cl)
()

BHQ -CH,CO,CH,CH; OI
()

BHR -(CH;),CO,CH; O
—C—N )

BHS -(CH,),CO,CH,CH; ﬂ
—C—N )
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BAM - ( CH2) 3CCRCH2CH3 - H BAN - ( CH2) 4CCRCH3 - H BAO - ( CH2) 4CCRCH2CH3 - H BAP
- CH2S02NH2 - H BAQ - CH2S02N( CH3) 2 - H BAR - ( CH2) 2NHS021- 1 - H BAS - ( CH2) 2NHS
02 CH3 - FWBAW7057229C( 0) NH2 BAU - CH2C(0) NH2 - C( 0) NH2 BAVPCTHPZIOPR(ISH3) 2

- C(0) NH2 BAW - CH2ZNHSO2CH3 - C( 0) NH2 BAX - ( CH2) 2C( 0) NH2 - C( 0) NH2 BAY

- (CH2) 2C( 0) N( CH3) 2 - C(0) NH2 BAZ - ( CH2) 2NHSO2CH3 - C( 0) NH2 BBA - CH2CORCH3

- X 0) N2 Compound G: R':
Number:
BHT -(CH,)3CO,CH; Q
—C—N )
BHU -(CH,);CO,CH,CHj3 Q
—C—N >
BHV -(CH2)4CO,CH; 9
—C—N >
BHW -(CH,)4CO,CH,CHj; Q
—C—N >
BHX -CH,SO,NH, Q
—C—N >
BHY -CH,SO,N(CH3), Q
—C—N )
BHZ -(CH,),NHSO,H 9
—C—N >
BIA -(CH,),NHSO,CHj Q
—C—N >
BIB -H 9 ~
—C—N
BIC -CH,C(O)NH, QA
—cN_]
BID -CH,C(O)N(CH3), D~
—C—N
\—
BIE -C(O)CH,NHSO,CH; QD
—C—N
\—
BIF -(CH;),C(O)NH, D~
—C—N
\—
BIG -(CH,),C(O)N(CH3), Q~
—C—N
\—
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BBB - CH2CCRCH2CH3 - C(0) NH2 BBC - ( CH2) 2CCR0- 13 - C(0) NH2 BBD - ( CH2) 2CCRCH2CH3
- C(0) NH2 BBE - ( CH2) 3CORCH3 - C(0) NH2 BBF - ( CH2) 3CCRCH2CH3 - C( 0) NH2 BBC

- (CH2) 4ACOFOHSVSIBYNH2 WO 2007/ 057229PCT/ EP2006/ 011150 PCEHERSMNGHTNG? nber : G
. R : BBH - (CH2) 4CORCH2CH3 - C(0) NH2 BBl - CH2SO02NH2 - C(0) NH2 BBJ

- CH2S02N( CH3) 2 - C(0) NH2 BBK - ( CH2) 2NHSOR2H - C( 0) NH2 BBL - ( CH2) 2NHSORCH3

-C(0) N2 BBM - H s 00P0- T3 BBN - o0 0) {2 - 0C20- T Rl
Number:

BIH -C(O)(CH,),NHSO,CHj; Qe
—C—N

=

BII -CH,CO,CHj QA
—C—N

=

Bl -CH,CO,CH,CH; Qe
—C—N

=

BIK -(CH,),CO,CH; Qe
—C—N

=

BIL -(CH,),CO,CH,CHj QD
—C—N

=

BIM -(CH,);CO,CHj Q <j
—C—N

—

BIN -(CH2);CO,CH,CHj Q
—C—N

=

BIO -(CH,)sCO,CH; QA
—C—N

=

BIP -(CH,)4CO,CH,CHj Qo
—C—N

=

BIQ -CH,SO,NH, (’? /=
—C—N

=

BIR -CH,SO;N(CH3), A~
—C—N

=

BIS ~(CH,),NHSO,H D
—C—N

=

BIT -(CH,),NHSO,CHj Qs
—C—N

=

BIU -H QM

—C-N O

/
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BBO - CH2C( 0) N( CH3) 2 - 002013 BBP - C(0) CH2NHSCRCH3 - CO2CH3 BBQ - ( CH2) 2C( 0) NH2
- CORCH3 BBR - ( CH2) 2C( 0) N( C1- 13) 2 - CORCH3 BBS - C( 0) ( CH2) 2NHSQRCH3 - CORCH3
BBT - CH2O¥RRME/0ST22 CH3 BBU - CH2CORCH2CH3 - CCRCH3 BBV - ( @EZJEPEIIBOMHIS CO2CH3
BBW - ( CH2) 200RCH2CH3 - CO2CH3 BBX - ( CH2) 3002CI - 13 - CO2CH3 BBY

- (CT2) 3CORCH2CH3 - CORCH3 BBZ - ( CH2) 4CORCH3 - CORCH3 BCA - ( CH2) 4CORCH2CH3

-C2CH3 BCB [ CH2 O%II\II)I—J)ZMBOZCI—L BCC - CR2g02N(CHB) 2 {CRCH3
Number:

BIV -CH,C(O)NH, ('c? N/_\O
__/

BIW -CH,C(O)N(CHs), ('c)': N/_\O
__/

BIX -C(O)CH,NHSO,CH; ICCIJ N/—\O
__/

BIY -(CH;),C(O)NH, }g N/—\O
__/

BIZ -(CH2)2C(O)N(CHs), b/
—C—N 0

__/

BJA -C(0)(CH;),NHSO,CH; @ N/_\O
__/

BJB -CH,CO,CH3 @ N,—\O
__/

BIC -CH,C0,CH,CHj; 'cc') N/_\O
__/

BID -(CH;),CO,CH3 @ N,—\O
__/

BJE -(CH;),CO,CH,CH; @ N/——\O
__/

BIJF -(CH,)3CO,CH3 @ N/_\O
__/

BIG -(CH,);CO,CH,CH; 1 /\
—C—N 0

__/

BJH -(CH,)4CO,CHj3 |C|> ™\
—C—N O

__/
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BCD - (CH2) 2NHSO2H - CO2CH3 BCE - ( CH2) 2NHSQ2CH3 - CC2CH3 BCF - CHO BCG

- CH2C( 0) NH2 - CHO BCH - CH2C(0) N( CH3) 2 - CHO BCl - C(0) CH2NHSO2CH3 - CHO WD
2007/ 057 29RO/ EF2006/ 011150 Conpound Nunber: C. RI: BCPCI(EERHUSATISY) NH2
-CHO BCK - (CH2)2C(0) N(CH3) 2 - CHO BCL - C(0) (CH2) 2NHSO2CH3 - CHO BCM

- CH2C2CH3 - CHO BCN - CH2CO2CH2CH3 - CHO BCO - ( CH2) 2CO2CH3 - CHO BCP

- (CH2) 2002 CHRGHB Compound G: R":
Number:
BJI -(CH,)4C0O,CH,CH3 ICIJ /\
—C—N 0
__/
BlJ -CH,SO,;NH, 9 /\
—C—N 0
__/
BJK -CH,SO,N(CH3), 9 /\
—C—N 0
__/
BJL -(CH,),NHSO,H 9 /\
—C—N o)
_/
BIM -(CH;);NHSO,CHj3 9 /\
—C—N o)
__/
BIN -(CH,);NHSO,H -H
BJO -(CH,);NHSO,H -C(O)NH,
BJP -(CH,);sNHSO,H -CO,CH;
BIQ -(CH,);sNHSO,H -CHO
BIR -(CH,);sNHSO,H -CN
BIS -(CH,);NHSO,H -CH3
BIT -(CH,);sNHSO,H -C(O)NHCHj3
BJU -(CH,);sNHSO,H -C(O)N(CH3),
BIV -(CH,);NHSO,H ICI) 7\
—C—N N—CH,
__/
BIW -(CH,);NHSO,H 9
—C—N )
BJX -(CH,);NHSO,H O~
(3
—
BIY -(CH,);sNHSO,H QM
—C—N O
__/
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BCQ - (CH2) 3CO2CH3 - CHO BCR - (CH2) 3CO2CH2CH3 - CHO BCS - (CH2) 4CO2CH3 - CHO BCT
-(CH2) 4CO2CH2CH3 - CHO BCU - CH2S02NH2 - CHO BCV - CH2S02N( CH3) 2 - CHO BCW
- ( CH2) 2NPSO02PP7T/0SH29 BCX - ( CH2) 2NHSQ2CH3 - CHO BCY - H - CN BCYEPZMBOIOFNH2 - CN
BDA - CH2C(0) N(CH3) 2 - CN BDB - C(0) CH2ZNHSO2CH3 - CN BDC - (CH2) 2C(0) NH2 - CN BDD
-(CH2) 2C(0) N(CH3) 2 -CN BDE -C(0) (CH2) 2NHSOQ2CH3 - CN

4.3 Methods for Making the 4-Oxadiazolyl-piperidine Compounds

[00262] The 4-Oxadiazolyl-piperidine Compounds of the present invention
can be made using conventional organic syntheses as well as by the following

illustrative methods.

5 4.3.1 Synthesis of Compounds of Structure 3

[00263] Scheme 1 depicts methods for making intermediates useful in the
synthesis of 4-Oxadiazolyl-piperidine Compounds of formula I and formula II, in
which R' is -C(O)NZ'Z?* where Z' and Z? are each independently a -(C,-C4 alkyl)
group or Z' and Z* and the nitrogen atom to which they are attached are taken

10  together to form N-(4-R4)-N’-1-piperazinyl, aziridyl, azetidyl, pyrrolidyl, piperidyl,
homopiperidyl, pyrrolyl or morpholinyl.

[00264] Bromoacids 1 are converted to bromoacid chlorides 2 using
thionylchloride (J.S. Pizey, Synthetic Reactions 2: 65 (1974)), or, as depicted, using
oxalyl chloride. Bromoacid chlorides 2 are reacted with Z'Z*NH, optionally in the

15  presence of base such as Na,COs, to provide reactive intermediates 3.

SCHEME 1

1 - 2
Z1
Z!Z?NH, e
2 N32CO3
- W
m
3

where -W- is -C(Ar')(Ar)- or -C(H)(Ar)-, and m, Ar', Ar, and Ar° are as defined
above.

20
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BDF - CH2CO2CH3 - CN BDG - CH2CO2CH2CH3 - CN BDH - ( CH2) 2CO2CH3 - CN BD1
-(CH2) 2C2CH2CH3 -CN BDJ - (CH2) 3CO2CH3 -CN BDK - (CH2) 3CO2CH2CH3 -CN WO
2007/ 057 229RET/EFP2006/ 011150 Conpound Nunber: C, R : BDRCI(EERPAOIBCH3 - CN
BDM - ( CH2) 4CO2CH2CH3 - CN BND - CH2S02NH2 - CN BDO - CH2S02N( CH3) 2 - CN BDP
- (CH2) 2NHSO2H - CN BDQ - ( CH2) 2NHSOQ2CH3 - CN BDR -H - CH3

4.3.2 Synthesis of Compounds of Structure 10

[00265] Scheme 2 depicts methods for making intermediates useful in the

synthesis 4-Oxadiazolyl-piperidine Compounds of formula I and formula 11, in

which G is, for example, -CH,C(O)(CH,),CH3 and where n, p, R’} , and Ar” are as
5  defined above.

[00266] Nitriles 4 are added to a mixture of hydroxylamine hydrochloride and
potassium carbonate. The resulting suspension is stirred at room temperature and
then at reflux temperature to provide the amidoxime product 5. The amidoximes 5
are reacted with malonyl chloride derivates 6 to provide the product

10  N-benzyl-piperidinyl compounds 7. The N-benzyl-piperidinyloxadiazoles 7 are
heated in DMF in the presence of molecular sieves to provide the
N-benzyl-oxadiazolyl-piperidine compounds 8, which are reacted with 1-chloroethyl
chloroformate 9 to remove the benzyl moiety and provide the oxadiazolyl

piperidines 10.

SCHEME 2
o At
. N N—OH
7
QL_N NHon'HCI
NH
i = ®
4 5
At
N N
=\
Cl-C(O)CH,C(O)O(CH,),CH3 @, °
5 6 °
’ 0.
(CH) CHy
7
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BDS - CH2C(0) NH2 - CH3 BDT - CH2C(0) N(CH3) 2 - Cl - 13 BDU - C( 0) CH2NHSORCH3 - CH3
BDV - (CH2) 2C( 0) N112 - CH3 BDW - ( CH2) 2C( 0) N( CH3) 2 - CH3 BDX

- C( 0) ( CH2YONMBABTS - CH3 BDY - CH2CO2CH3 - CH3 BDZ - CH2 COPCHABRIBIGHCHS0 BEA

- (CH2) 2CORCH3 - CH3 BEB - ( CH2) 2CCRCH2CH3 - CH3 BEC - ( CH2) 3C0RCH3 - CH3 BED

- (CH2) 3CORCH2CH3 - CH3 BEE - ( CH2) 4CORCH3 - CH3 BEF - ( CH2) 4CORCH2CH3 - CH3 BEG

- CH2S02NH2 - CH3 y
N N

ZN,
Molecular sieves, N

GIN
7 DMF, 90 °C
’ 0
O—(CHy—CH,
8
Art
HN_ HCI N
=
Cl 0 \O
)\ )J\ o
R
0 cl R
8 9
0
» 0—(CHz) —CHy
10

4.3.3 Synthesis of Compounds of Structure 12

[00267] Scheme 3 depicts methods for use in the synthesis
4-Oxadiazolyl-piperidine Compounds of formula I and formula 11, in which R' is, for
5  example, -C(O)NZ'Z?, where Z' and Z? are each independently a -(C,-C4 alkyl)

group or Z' and Z? and the nitrogen atom to which they are attached are taken

together to form N—(4-R4)-N’-1-piperazinyl, aziridyl, azetidyl, pyrrolidyl, piperidyl,

homopiperidyl, pyrrolyl or morpholinyl; and in which G is, for example,

-CH2C(O)(CH,),CH3; where -W- is -C(Ar')(ArY)- or -C(H)(Ar’)- ; and n, m, p, Ar',
10 Arz, Ar3, Ar4, and R are as defined above.

[00268] Reactive intermediates 3 and oxadiazolylpiperidines 10 are combined
and stirred, initially at 0 °C, and then at room temperature to provide

4-Oxadiazolyl-piperidine compounds 11. The 4-Oxadiazolyl-piperidine compounds
11, may be dissolved in ammonia in methanol (e.g. 7N, Aldrich) and stirred at reflux

15 temperature to provide the corresponding amides 12.
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BEH - CH2S02N( CH3) 2 - CH3 BEl - ( CH2) 2NHSCRH - CH3 BEJ - ( CH2) 2NHSCRCH3 - CH3 BEK
- H - C(0) NH(CH3) BEL - CH2C(0) NH2 - C(0) NH( CH3) BEM - CH2C( 0) N( CH3) 2

- C( 0) NH( OM@)200 W87 229071057229PCT/ EP2006/ 011150 Conpound RGEEFSR006(01118) :  BEN

- C( 0) CH2ZNHSO2CH3 - C( 0) NH( CH3) BEO - ( CH2) 2C(0) N112 - C( 0) NH( CH3) BEP

- (CH2) 2C( 0) N( CH3) 2 - C( 0) NH( C1- 13) BEQ - C( 0) ( 0- 12) 2NHSO2CH3 - C( 0) NH( CH3) BER
- CH2CO2CH3 - C( 0) NH( CH3) ~ BES - CH2OO2CH2CH3 - C( 0) NH( CH3) BET - ( CH2) 2002CH3

- C( 0) NH( CH3)

SCHEME 3
Art
(CHz)——(CHz)=—N N
w
<|::o (R%p §
\
3+10 - 217 g2
(l) 0
(C|Hz)n
CHs
11
Art
(CHz)—(CHz)—N N
ZN
/Methanol i N==
3
1 NHs/Met an(l é:o (R)
/'L\
z! z? HN o
12
4.3.4 Synthesis of Compounds of Structure 14
[00269] Scheme 4 depicts methods for use in the synthesis

5 4-Oxadiazolyl-piperidine Compounds of formula I and formula II, in which R' is
-CO,R* and G s, for example, -CH,C(O)(CH,),CHj; where -W- is -C(Ar')(Ar)- or
-C(H)(Ar’)- ; and n, m, p, Ar', Ar’, Ar’, Ar’, and R? are as defined above.

[00270] Bromoacid chlorides 2 (Scheme 1) are reacted with R*OH, optionally
in the presence of a base such as pyridine, 4-dimethylaminopyridine, triethylamine or
10 Hiinig’s base, to provide bromoesters 13. Bromoesters 13 are reacted with

oxadiazolylpiperidines 10 (Scheme 2) to provide 4-oxadiazolyl-piperidines 14.
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BEU - ( CH2) 2CCRCH2CH3 - C( 0) NH( CH3) BEV - ( CH2) 3CORCH3 - C( 0) NH( CH3) BEW
- (CH2) 3C02CH2CH3 - C( 0) NH( CH3) BEX - ( CH2) 4002CH3 - C( 0) NH( CH3) BEY

- ( CH2) 4CORCGRROME7228( 0) NH( CH3) BEZ - CH2S02NH2 - C( 0) NH( CHBY TER2006/011150
- CH2S02N( CH3) 2 - C( 0) NH( CH3) BFB - ( CH2) 2NHSO2H - C( 0) NH( CH3) BFC

- (CH2) 2NHSO2CH3 - C( 0) NH(CH3) BFD - H - C(0) N( CH3) 2 BFE - CH2C( 0) NH2

- C(0) N( CH3) 2 BFF - CH2C( 0) N( CH3) 2 - C( 0) N( CH3) 2 BFG - C( 0) CFI 2NHSO2CH3

- C(0) N( CH3) 2 BFH - ( CH2) 2C( 0) NH2 - C(0) N( CH3) 2 BFI - ( CH2) 2C( 0) N( CH3) 2

- C(0) N(CH3) 2 SCHEME 4
Br——(CH,)—W—C(O)CI 4 _ —\W— 4
(CHy)— (0) ROH Br——(CH,)—W-—C(O)JOR
2 > 13
Ar?
(CHp)——(CH2)7—N N
N
| o
W N\
| (R%),
cC=—0
13+ 10 - (|)
;|q4 o) o
(CHZ)n
CHs,
14
4.3.5 Synthesis of Compounds of Structure 4
[00271] In certain embodiments, compounds according to structure 4 (e.g.

5  those in which where p is 0), which can be used in the synthesis of
4-Oxadiazolyl-piperidine Compounds of the invention, are prepared according to

Scheme 5.

[00272] Commercially-available (Aldrich) benzyl compounds 25, where X is
-Cl or -Br, are reacted with bis(2-chloroethyl)amine 26 (Aldrich) in DMF in the
10 presence of triethylamine at a temperature within the range of room temperature to

80 °C to provide the benzyl-protected amine 27.

[00273] Substituted acetonitrile 28, dissolved in THF, is first treated with NaH
at room temperature and then reacted with benzyl-protected amine 27 at reflux
temperature in THF to provide the nitrile 4, which can be used, for example, in the

15  synthesis depicted in Scheme 2, above.
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BFJ - C(0) ( CH2) 2NHSCRCH3 - C( 0) N( CH3) 2 BFK - CH2CCRCH3 - C( 0) N( C1- 13) 2 BFL

- CH2O2CH20- 13 - C( 0) N( CH3) 2 BFM - ( CH2) 2002CH3 - C( 0) N( C1- 13) 2 BFN

- ( CH2) 2CORCGRROME228( 0) N( CH3) 2 BFO - ( CH2) 3002013 - C( 0) N( EEBEP200¢%4D1 1150
20071057229PCT/ EP2006/ 011150 Conpound Nunber: G : RI: BFP - ( CH2) 3CCORCH2CH3
- C(0) N( CH3) 2 BFQ - ( CH2) 4C0RCH3 - C( 0) N( CH3) 2 BFR - ( CH2) 4CORCH2CH3

- C(0) N( CH3) 2 BFS - CH2S02NH2 - C( 0) N(% - CH2S02N( CH3) 2 - C( 0) N( CH3) 2
BFU - ( CH2) 2NHSCRH - C(0) N(CH3) 2 BFV - ( SoRCH3 - C( 0) N( CH3) 2

cl a
Ci cl INJ/
LS
H
25 2

27
A
1) NaH / THF N
Art NN (0 °C to Room Temperature) .
>\ =
H H ’ o (R3)p
28
2) React with 27 4
where p =0
[00274] Each structure depicted herein is intended to encompass all

stereoisomers and tautomers thereof, each of which is understood to be included in
the present invention, whether specifically disclosed or not, and whether or not the
5  stereoisomer or tautomer depicted herein represents a stereoisomer or tautomer in

excess relative to any other stereoisomer ir tautomer thereof. Accordingly, the
invention also encompasses 4-Oxadiazolyl-piperidine Compounds and their uses as
described herein in the form of their individual stereoisomer or tautomers. In
addition, one or more hydrogen, carbon or other atoms of a 4-Oxadiazolyl-piperidine

10 Compound can be replaced by an isotope of the hydrogen, carbon or other atoms,
respectively. Such compounds, which are encompassed by the present invention, are
useful as research and diagnostic tools in metabolic pharmacokinetic studies and in

binding assays.

4.4 Therapeutic Uses of the 4-Oxadiazolyl-piperidine Compounds

15 [00275] In accordance with the invention, the 4-Oxadiazolyl-piperidine
Compounds are administered to an animal, in one embodiment a mammal, in another

embodiment a human, for the treatment or prevention of pain. The
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BFW-HO | Ir--- -GN\---- BFX -CH2C(O)NH2 0 -C-N \--- BFY

-CH2C(O)N(CH3)2 0 ii7--- -GN \--- BFZ -C(0)CH2ZNHSX2CH3 0 -C-N \---- BGA
- (CH2) 2C(WPRp/3722C- N \ - - - - - BGB - (CH2) 2C(0) N(CH3) 2 0 PCIITEP200601HI N \ - - - -
BGC - C(0) (CH2) 2NHS®2CH3 0 i 17---- -GN \---

4-Oxadiazolyl-piperidine Compounds can be used to treat or prevent acute or chronic
pain. For example, the 4-Oxadiazolyl-piperidine Compounds can be used for, but are
not limited to, treating or preventing cancer pain, central pain, labor pain, myocardial
infarction pain, pancreatic pain, colic pain, post operative pain, headache pain,

5  muscle pain, and pain associated with intensive care.

[00276] The 4-Oxadiazolyl-piperidine Compounds can also be used for
inhibiting, preventing, or treating pain associated with inflammation or with an
inflammatory disease in an animal. The pain to be inhibited, treated or prevented
may be associated with inflammation associated with an inflammatory disease,

10 which can arise where there is an inflammation of the body tissue, and which can be
a local inflammatory response and/or a systemic inflammation. For example, the
4-Oxadiazolyl-piperidine Compounds can be used to inhibit, treat, or prevent pain
associated with inflammatory diseases including, but not limited to: organ transplant
rejection; reoxygenation injury resulting from organ transplantation (see Grupp et al.

15 J. Mol Cell Cardiol. 31:297 303 (1999)) including, but not limited to, transplantation
of the heart, lung, liver, or kidney; chronic 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

20  diseases, such as asthma, adult respiratory distress syndrome, and chronic obstructive
airway disease; inflammatory diseases of the eye, including corneal 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

25  complications, glomerulonephritis and nephrosis; inflammatory diseases of the skin,
including sclerodermatitis, psoriasis and eczema; inflammatory diseases of the
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,

30 amyotrophic lateral sclerosis, and viral or autoimmune encephalitis; autoimmune
diseases, including Type I and Type II diabetes mellitus; diabetic complications,

including, but not limited to, diabetic cataract, glaucoma, retinopathy, nephropathy
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BG& -CH2C2CH3 0 -GN \--- BCE -CH2CO2CH2CH3 O i ir---- -CN\----- BGF
-(CH2)2CA2CH3 0 -GN \------ WO 2007/ 057229PCT/ EP2006/ 011150 Conpound
Nurber : COYORPOT/BTRZY - (CH2) 2CCRCH2CH3 0 i i 7---- -C N\ - - PCT/EBH)6/011150
-(CH2)3CC1-13 0 li/---- -GN '"\---- BGA -(CH2)3CRCH2CH3 0 -CN\----

10

15

20

25

30

(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 spot, a candidal infection or necrobiosis
lipoidica diabeticorum); immune-complex vasculitis, systemic lupus erythematosus
(SLE); inflammatory diseases of the heart, such as cardiomyopathy, ischemic heart
disease hypercholesterolemia, and atherosclerosis; as well as various other diseases
that can have significant inflammatory components, including preeclampsia, chronic
liver failure, brain and spinal cord trauma, and cancer. The 4-Oxadiazolyl-piperidine
Compounds can also be used for inhibiting, treating, or preventing pain associated
with inflammatory disease that can, for example, be a systemic inflammation of the
body, exemplified by gram-positive or gram negative shock, hemorrhagic or
anaphylactic shock, or shock induced by cancer chemotherapy in response to
pro-inflammatory cytokines, e.g., shock associated with pro-inflammatory cytokines.
Such shock can be induced, e.g., by a chemotherapeutic agent that is adminstered as

a treatment for cancer.

[00277] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds are
administered to an animal, in one embodiment a mammal, in another embodiment a
human, for the treatment or prevention of diarrhea. The 4-Oxadiazolyl-piperidine
Compounds can be used to treat or prevent acute or chronic diarrhea. For example,
the 4-Oxadiazolyl-piperidine Compounds can be used for, but are not limited to,
treating or preventing acute diarrhea caused by a virus, such as but not limited to
Norwalk-virus, Norwalk-like virus, Rotavirus, and Cytomegaloviurs: protozoa, such
as but not limited to Girardia lamlia, Crpytosporidium and Entamoeba histolytica;
and bacteria, including but not limited to Stapylococcus aureus, Bacillus cereus,
Clostridium perfringens, enterotoxigenic E. coli, Vibrio cholera,
enterohemmorrhagic E. coli O157:H5, Vibrio parahaemolyticus, Clostridium
difficile, Campylobacter jejuni, Salmonella, enteroinvasive E. coli, Aeromonas,
Plesiomonas, Yersinia enterocolitica, Chlamydia, Nisseria gonorrhoeae, and Listeria
monocytogenes. For example, the 4-Oxadiazolyl-piperidine Compounds can be used

for treating or preventing chronic diarrhea classified as including, but not limited to,
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BG) - (CH2) 40C0R2CH3 0 -C-N \----- BGK - (CH2) 4CORCH2CH3 0 -C-N \---- BGL

~CH2S02NH2 0 ii7---- -GN \----- BUM - CH2S02N(CH3)2 0 -C-N \--- BUN
- (CH2) 2NHBOZB) S22 7---- -C-N \--- 360 - (Cl 2) 2NHSO2CH3 POT/EPR§064011156 C- N
\---- BGP -H O

10

15

20

25

30

osmotic diarrhea, secretory diarrhea, or resulting from an inflammatory condition, a

malabsorption syndrome, a motility disorder, and a chronic infection.

[00278] The present inventor believes that unlike traditional opioid agonists
and nonsteroidal anti-inflammatory agents, the 4-Oxadiazolyl-piperidine Compounds
do not significantly cross the blood-brain barrier. Accordingly, the administration of
an effective amount of a 4-Oxadiazolyl-piperidine Compound to an animal should
result in fewer side effects, including, for example, respiratory depression, unwanted
euphoria, sedation, increased drug tolerance, and increased drug dependence, that can
result from the administration of traditional opioid agonists or nonsteroidal
anti-inflammatory agents. In one embodiment, the administration of an effective
amount of a 4-Oxadiazolyl-piperidine Compound to an animal results in none of the
aforementioned side effects. Therefore, in certain embodiments, the present methods
encompass treating or preventing pain, while reducing or eliminating one or more of

the aforementioned side effects.

[00279] Without wishing to be bound by theoryi, it is believed that the
4-Oxadiazolyl-piperidine Compounds are agonists for and, accordingly, are capable
of stimulating an opioid receptor. In one embodiment, the opiod receptorisa p
receptor. In another embodiment, the opioid receptor is an ORL-1 receptor. Ina

further embodiment, the opioid receptor is a d-opioid receptor.

[00280] The invention also relates to methods for stimulating opioid-receptor
function in a cell comprising contacting a cell capable of expressing an opioid
receptor with an effective amount of a 4-Oxadiazolyl-piperidine Compound. The
method is also useful for stimulating opioid receptor function in a cell in vivo, in an
animal, in one embodiment a human, by contacting a cell capable of expressing an
opioid receptor, in an animal, with an effective amount of a 4-Oxadiazolyl-piperidine
Compound. In one embodiment, the method is useful for treating or preventing pain
or diarrhea in an animal. Brain tissue, spinal chord tissue, immune cells, cells of the
gastrointestinal tract, and primary afferent nerve cells are examples of tissues and/or
cells that are capable of expressing an opioid receptor. This method can be used in

vitro, for example, as an assay to select cells that express an opioid receptor.
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4.4.1 Therapeutic/Prophylactic Administration and Compositions of the

Invention

100281] Due to their activity, the 4-Oxadiazolyl-piperidine Compounds are
advantageously useful in veterinary and human medicine. As described above, the
5  4-Oxadiazolyl-piperidine Compounds are useful for treating or preventing pain or

diarrhea in an animal in need thereof.

[00282] When administered to an animal, the 4-Oxadiazolyl-piperidine
Compounds can be administered as a component of a pharmaceutical composition
that comprises a pharmaceutically acceptable carrier or excipient. The present

10 compositions, which comprise a 4-Oxadiazolyl-piperidine Compound, are in one
embodiment administered orally. The compositions of the invention can also be
adapted for and administered by any other convenient route, for example, by infusion
or bolus injection, by absorption through epithelial or mucocutaneous linings (e.g.,
oral mucosa, rectal, and intestinal mucosa, etc.) and can be administered alone or

15  together with another therapeutic agent. Administration can be systemic or local.
Various delivery systems are known, e.g., encapsulation in liposomes,
microparticles, microcapsules, capsules, etc., and can be used to administer the

4-Oxadiazolyl-piperidine Compounds.

[00283] Methods of administration include but are not limited to intradermal,

20  intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, oral,
sublingual, intracerebral, intravaginal, transdermal, rectal, by inhalation, or topical,
particularly to the ears, nose, eyes, or skin. The mode of administration is left to the
discretion of the practitioner. In most instances, administration will result in the
release of a therapeutically effective amount of the 4-Oxadiazolyl-piperidine

25  Compounds into the bloodstream.

[00284] In specific embodiments, it may be desirable to administer the
4-Oxadiazolyl-piperidine Compounds locally. This may be achieved, for example,
by local infusion during surgery, topical application, e.g., in conjunction with a
wound dressing after surgery, by injection, by means of a catheter, by means of a
30  suppository, 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.
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[00285] 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
fluorocarbon or synthetic pulmonary surfactant. In certain embodiments, the

4-Oxadiazolyl-piperidine Compounds can be formulated as a suppository, with

5  traditional binders and excipients such as triglycerides.

[00286] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds can
be delivered in a vesicle, in particular a liposome (see Langer, Science
249:1527-1533 (1990) and Treat et al., Liposomes in the Therapy of Infectious
Disease and Cancer 317-327 and 353-365 (1989).

10  [00287] In yet another embodiment, the 4-Oxadiazolyl-piperidine Compounds
can be delivered in a controlled-release system (see, e.g., Goodson, in Medical
Applications of Controlled Release, supra, vol. 2, pp. 115-138 (1984)). Other
controlled release systems discussed in the review by Langer, Science
249:1527-1533 (1990) may be used. In one embodiment, a pump may be used

15  (Langer, Science 249:1527-1533 (1990); Sefton, CRC Crit. Ref- Biomed. Eng. 14:201
(1987); Buchwald et al., Surgery 88:507 (1980); and Saudek et al., N. Engl. J. Med.
321:574 (1989)). In another embodiment, polymeric materials can be used (see
Medical Applications of Controlled Release (Langer and Wise eds., 1974);
Controlled Drug Bioavailability, Drug Product Design and Performance (Smolen

20  and Ball eds., 1984); Ranger and Peppas, J. Macromol. Sci. Rev. Macromol. Chem.
23:61 (1983); Levy et al., Science 228:190 (1985); During et al., Ann. Neurol.
25:351 (1989); and Howard et al., J. Neurosurg. 71:105 (1989)). In yet another
embodiment, a controlled release system can be placed in proximity of a target of a
4-Oxadiazolyl-piperidine Compound thus requiring only a fraction of the systemic

25  dose. In further embodiments, the 4-Oxadiazolyl-piperidine Compounds can be
administered by controlled-release means or by delivery devices that are well known
to those of ordinary skill in the art. Examples include, but are not limited to, those
described in U.S. Patent Nos.: 3,845,770; 3,916,899; 3,536,809; 3,598,123;
4,008,719; 5,674,533; 5,059,595, 5,591,767, 5,120,548; 5,073,543; 5,639,476;

30  5,354,556; and 5,733,566, each of which is incorporated herein by reference. Such
dosage forms can be used to provide slow or controlled release of one or more active

ingredients using, for example, hydropropylmethyl cellulose, other polymer matrices,
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gels, permeable membranes, osmotic systems, multilayer coatings, microparticles,
liposomes, microspheres, or a combination thereof to provide the desired release
profile in varying proportions. Suitable controlled release formulations known to
those of ordinary skill in the art, including those described herein, can be readily
selected for use with the 4-Oxadiazolyl-piperidine Compounds. 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

release.

[00288] The present compositions can optionally comprise a suitable amount
of a 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 saline, gum acacia, gelatin, starch paste, talc,
keratin, colloidal silica, urea, and the like. In addition, auxiliary, stabilizing,
thickening, lubricating, and coloring agents may be used. When administered to an
animal, the pharmaceutically acceptable excipients are preferably sterile. Water is a
particularly useful excipient when the 4-Oxadiazolyl-piperidine Compound is
administered intravenously. Saline solutions and aqueous dextrose and glycerol
solutions can also be employed as liquid excipients, particularly for injectable
solutions. Suitable pharmaceutical excipients also include starch, glucose, lactose,
sucrose, gelatin, malt, rice, flour, chalk, silica gel, sodium stearate, glycerol
monostearate, talc, sodium chloride, dried skim milk, glycerol, propylene glycol,
water, ethanol, and the like. The present compositions, if desired, can also contain

minor amounts of wetting or emulsifying agents, or pH buffering agents.

[00289] Suitable pharmaceutically acceptable carriers or excipients for
intravenous administration of the 4-Oxadiazolyl-piperidine Compounds include, but
are not limited to, normal (about 0.9%) saline, about 25 to about 30% polyethylene
glycol (“PEG”) diluted with saline or water, and about 2 to about 30%
hydroxypropyl B-cyclodextrin diluted with water. In one embodiment, compositions
for intravenous administration comprise the compound dissolved in sterile isotonic

aqueous buffer. Where necessary, the compositions may also include a solubilizing
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agent. Compositions for intravenous administration can optionally include a local

anesthetic such as lignocaine to lessen pain at the site of the injection. Generally, the

ingredients are supplied either separately or mixed together in unit dosage form, for

example, as a dry lyophilized powder or water-free concentrate in a hermetically

5  sealed container such as an ampoule or sachette indicating the quantity of active

agent. Where the 4-Oxadiazolyl-piperidine Compounds are to be administered by

infusion, they can be dispensed, for example, from an infusion bottle containing

sterile pharmaceutical grade water or saline. Where the 4-Oxadiazolyl-piperidine

Compounds are administered by injection, an ampoule of sterile water for injection

10 or saline can be provided so that the ingredients may be mixed prior to

administration.

[00290] Suitable pharmaceutically acceptable carriers or excipients for
intraperitoneal administration of the 4-Oxadiazolyl-piperidine Compounds include,
but are not limited to, normal (about 0.9%) saline, about 25 to about 30% PEG

15  diluted with saline or water, about 25 to about 30% propylene glycol (PG) diluted
with saline or water, and about 2 to about 30% hydroxypropyl B-cyclodextrin diluted

with water.

[00291] Suitable pharmaceutically acceptable carriers or excipients for
subcutaneous and intramuscular administration of the 4-Oxadiazolyl-piperidine

20 Compounds include, but are not limited to, water, normal (about 0.9%) saline, about
25 to about 30% PEG diluted with saline or water, and about 25 to about 30% PG

diluted with saline or water.

[00292] Suitable pharmaceutically acceptable carriers or excipients for oral
administration of the 4-Oxadiazolyl-piperidine Compounds include, but are not

25  limited to, water, normal (about 0.9%) saline, about 25 to about 30% polyethylene
glycol PEG diluted with saline or water, about 2 to about 30% hydroxypropyl
B-cyclodextrin diluted with water, about 25 to about 30% PG diluted with saline or

water, and about 1 to about 5% methylcellulose diluted with water.

[00293] Suitable pharmaceutically acceptable carriers or excipients for

30 intracerebroventricular and intrathecal administration of the
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4-Oxadiazolyl-piperidine Compounds include, but are not limited to, normal (about

0.9%) saline.

[00294] The present compositions can take the form of solutions, suspensions,
emulsion, tablets, pills, pellets, capsules, capsules containing liquids, powders,

5  sustained release formulations, suppositories, aerosols, sprays, suspensions, or any
other form suitable for use. In one embodiment, the composition is in the form of a
capsule (see e.g., U.S. Patent No. 5,698,155). Other examples of suitable
pharmaceutical excipients are described in Remington’s Pharmaceutical Sciences
1447-1676 (Alfonso R. Gennaro ed., 19th ed. 1995), incorporated herein by

10  reference.

[00295] In one embodiment, the 4-Oxadiazolyl-piperidine Compounds are
formulated in accordance with routine procedures as a composition adapted for oral
administration to an animal, particularly a human being. Compositions for oral
delivery may be in the form of tablets, lozenges, aqueous or oily suspensions,

15  granules, powders, emulsions, capsules, syrups, or elixirs, for example. Orally
administered compositions can contain preserving agents, coloring agents, and one or
more agents, for example, sweetening agents such as fructose, aspartame or
saccharin and flavoring agents such as peppermint, oil of wintergreen, or cherry, to
provide a pharmaceutically palatable preparation. Moreover, where in tablet or pill

20  form, the compositions can be coated or otherwise formulated 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 compound are also suitable for orally administered
compositions. In these later platforms, fluid from the environment surrounding the

25  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 such as glycerol
monostearate or glycerol stearate may also be used. Oral compositions can include

30  standard excipients such as mannitol, lactose, starch, magnesium stearate, sodium
saccharin, cellulose and magnesium carbonate. In one embodiment, such excipients

are of pharmaceutical grade.
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[00296] Controlled release pharmaceutical compositions can have a common

goal of improving drug therapy over that achieved by their non-controlled
counterparts. In one embodiment a controlled-release composition comprises a
minimal amount of a 4-Oxadiazolyl-piperidine Compound to cure or control the

S condition in a minimum amount of time. Advantages of controlled release
compositions include extended activity of the drug, reduced dosage frequency, and
increased patient compliance. In addition, controlled release compositions can
favorably affect the time of onset of action or other characteristics, such as blood
levels of the 4-Oxadiazolyl-piperidine Compound, and can thus reduce the

10  occurrence of adverse side effects.

(00297] In one embodiment, controlled release compositions can initially
release an amount of a 4-Oxadiazolyl-piperidine Compound that promptly treats or
prevents pain or diarrhea, and then gradually and continually release another amount
of the 4-Oxadiazolyl-piperidine Compound to maintain this level of therapeutic or

15  prophylactic effect over an extended period of time. To maintain this constant level
of the 4-Oxadiazolyl-piperidine Compound in the body, the 4-Oxadiazolyl-piperidine
Compound can be released from the dosage form at a rate that will replace the
amount of 4-Oxadiazolyl-piperidine Compound being metabolized and excreted
from the body. Controlled release of an active ingredient can be stimulated by

20  various conditions including, but not limited to, changes in pH, changes in
temperature, concentration or availability of enzymes, concentration or availability of

water, or other physiological conditions or compounds.

[00298] The amount of the 4-Oxadiazolyl-piperidine Compounds that is
effective in the treatment or prevention of pain or diarrhea can depend on the nature

25  or severity of the disorder or condition causing the pain and can be determined by
standard clinical techniques. In addition, in vitro or in vivo assays can optionally be
employed to help identify optimal effective dosage amounts. The precise dose to be
employed can also depend on the intended route of administration, and the degree or
severity of the pain or diarrhea and can be determined according to the judgment of

30  the medical practitioner in view of each patient’s circumstances and published
clinical studies. Suitable effective dosage amounts can range from about 10

micrograms to about 2500 milligrams about every 4 h, although typically about 100
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mg or less. In one embodiment, the effective dosage amount ranges from about 0.01
milligrams to about 100 milligrams of a 4-Oxadiazolyl-piperidine Compound about
every 4 h, in another embodiment about 0.020 milligrams to about 50 milligrams
about every 4 h, and in another embodiment about 0.025 milligrams to about 20
milligrams about every 4 h. The dosage amounts described herein refer to total
amounts administered; that is, if more than one 4-Oxadiazolyl-piperidine Compound
is administered, the effective dosage amounts correspond to the total amount

administered.

[00299] Where a cell capable of expressing an opioid receptor is contacted
with a 4-Oxadiazolyl-piperidine Compound in vitro, the effective amount for opioid
receptor function stimulation will typically range from about 0.01 mg to about 100
mg/L, in one embodiment from about 0.1 mg to about 50 mg/L, and in another
embodiment from about 1 mg to about 20 mg/L, of a solution or suspension of a
pharmaceutically acceptable carrier or excipient. In one embodiment, the opiod
receptor is a p receptor. In another embodiment, the opiod receptor is an ORL-1

receptor. In a further embodiment, the opioid receptor is a 5-opioid receptor.

[00300] Where a cell capable of expressing an opioid receptor is contacted
with a 4-Oxadiazolyl-piperidine Compound in vivo, the effective amount for opioid
receptor function stimulation will typically range from about 0.01 mg to about 100
mg/kg of body weight per day, in one embodiment from about 0.1 mg to about 50
mg/kg body weight per day, and in another embodiment from about 1 mg to about 20
mg/kg of body weight per day. In one embodiment, the opiod receptor is a

p receptor. In another embodiment, the opiod receptor is an ORL-1 receptor. In a

further embodiment, the opioid receptor is a d-opioid receptor.

[00301] The 4-Oxadiazolyl-piperidine Compounds can be assayed in vitro or
in vivo for their ability to treat or prevent pain or diarrhea prior to use in humans.
Animal model systems can be used to demonstrate the 4-Oxadiazolyl-piperidine

Compounds’ safety or efficacy.

[00302] The present methods for treating or preventing pain or diarrhea in an

animal can further comprise administering to the animal an effective amount a
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4-Oxadiazolyl-piperidine Compound in combination with an effective amount of

another therapeutic agent.

{00303] The present methods for stimulating opioid-receptor function in a cell
can further comprise contacting the cell with an effective amount of another

5 therapeutic agent.

[00304] Examples of other therapeutic agents include, but are not limited to,

an opioid agonist, a non-opioid analgesic, a non-steroid antiinflammatory agent, an

antimigraine agent, a Cox-II inhibitor, an antiemetic, a B-adrenergic blocker, an

anticonvulsant, an antidepressant, a Ca** -channel blocker, an anticancer agent, an
10  anti-anxiety agent, an agent for treating or preventing an addictive disorder and

mixtures thereof.

[00305] Effective amounts of the other therapeutic agents are well known to
those skilled in the art. However, it is well within the skilled artisan’s purview to
determine the other therapeutic agent’s optimal effective-amount range. In one

15 embodiment of the invention, where another therapeutic agent is administered to an
animal, the effective amount of the 4-Oxadiazolyl-piperidine Compound is less than
its effective amount would be where the other therapeutic agent is not administered.
In this case, without being bound by theory, it is believed that the
4-Oxadiazolyl-piperidine Compound and the other therapeutic agent act

20  synergistically to treat or prevent pain or diarrhea.

[003006] Examples of useful opioid agonists include, but are not limited to,
alfentanil, allylprodine, alphaprodine, anileridine, benzylmorphine, bezitramide,
buprenorphine, butorphanol, clonitazene, codeine, desomorphine, dextromoramide,
dezocine, diampromide, diamorphone, dihydrocodeine, dihydromorphine,

25  dimenoxadol, dimepheptanol, dimethylthiambutene, dioxaphetyl butyrate,
dipipanone, eptazocine, ethoheptazine, ethylmethylthiambutene, ethylmorphine,
etonitazene fentanyl, heroin, hydrocodone, hydromorphone, hydroxypethidine,
isomethadone, ketobemidone, levorphanol, levophenacylmorphan, lofentanil,
meperidine, meptazinol, metazocine, methadone, metopon, morphine, myrophine,

30  nalbuphine, narceine, nicomorphine, norlevorphanol, normethadone, nalorphine,

normorphine, norpipanone, opium, oxycodone, oxymorphone, papaveretum,
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pentazocine, phenadoxone, phenomorphan, phenazocine, phenoperidine, piminodine,
piritramide, proheptazine, promedol, properidine, propiram, propoxyphene,
sufentanil, tilidine, tramadol, pharmaceutically acceptable salts thereof, and mixtures

thereof.

5  [00307] 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,

[00308] Examples of useful non-opioid analgesics include non steroidal

10  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,

15 mefenamic acid, meclofenamic acid, flufenamic acid, niflumic acid, tolfenamic acid,
diflurisal, flufenisal, piroxicam, sudoxicam, isoxicam, and pharmaceutically
acceptable salts thereof, and mixtures thereof. Examples of other suitable non-opioid
analgesics include the following, non limiting, chemical classes of analgesic,
antipyretic, nonsteroidal antiinflammatory drugs: salicylic acid derivatives, including

20 aspirin, sodium salicylate, choline magnesium trisalicylate, salsalate, diflunisal,
salicylsalicylic acid, sulfasalazine, and olsalazin; para aminophennol derivatives
including acetaminophen and phenacetin; indole and indene acetic acids, including
indomethacin, sulindac, and etodolac; heteroaryl acetic acids, including tolmetin,
diclofenac, and ketorolac; anthranilic acids (fenamates), including mefenamic acid,

25  and meclofenamic acid; enolic acids, including oxicams (piroxicam, tenoxicam), and
pyrazolidinediones (phenylbutazone, oxyphenthartazone); and alkanones, including
nabumetone. For a more detailed description of the NSAIDs, see Paul A. Insel,
Analgesic Antipyretic and Antiinflammatory Agents and Drugs Employed in the
Treatment of Gout, in Goodman & Gilman’s The Pharmacological Basis of

30 Therapeutics 617-57 (Perry B. Molinhoff and Raymond W. Ruddon eds., 9th ed
1996) and Glen R. Hanson, Analgesic, Antipyretic and Anti Inflammatory Drugs in
Remington: The Science and Practice of Pharmacy Vol 11 1196-1221 (A.R. Gennaro
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ed. 19th ed. 1995) which are hereby incorporated by reference in their entireties.
Suitable Cox-II inhibitors and 5-lipoxygenase inhibitors, as well as combinations
thereof, are described, among other places, in U.S. Patent No. 6,136,839. Cox I1

inhibitors include, but are not limited to, rofecoxib and celecoxib.

[00309] Examples of useful antimigraine agents include, but are not limited to,
alpiropride, dihydroergotamine, dolasetron, ergocornine, ergocorninine,
ergocryptine, ergot, ergotamine, flumedroxone acetate, fonazine, lisuride, lomerizine,

methysergide oxetorone, pizotyline, and mixtures thereof.

[00310] The other therapeutic agent can alternatively be an antiemetic agent.
Useful antiemetic agents include, but are not limited to, metoclopromide,
domperidone, prochlorperazine, promethazine, chlorpromazine, trimethobenzamide,
ondansetron, granisetron, hydroxyzine, acetylleucine monoethanolamine, alizapride,
azasetron, benzquinamide, bietanautine, bromopride, buclizine, clebopride, cyclizine,
dimenhydrinate, diphenidol, dolasetron, meclizine, methallatal, metopimazine,
nabilone, oxyperndyl, pipamazine, scopolamine, sulpiride, tetrahydrocannabinol,

thiethylperazine, thioproperazine, tropisetron, and mixtures thereof.

[00311] Examples of useful B-adrenergic blockers include, but are not limited
to, acebutolol, alprenolol, amosulabol, arotinolol, atenolol, befunolol, betaxolol,
bevantolol, bisoprolol, bopindolol, bucumolol, bufetolol, bufuralol, bunitrolol,
bupranolol, butidrine hydrochloride, butofilolol, carazolol, carteolol, carvedilol,
celiprolol, cetamolol, cloranolol, dilevalol, epanolol, esmolol, indenolol, labetalol,
levobunolol, mepindolol, metipranolol, metoprolol, moprolol, nadolol, nadoxolol,
nebivalol, nifenalol, nipradilol, oxprenolol, penbutolol, pindolol, practolol,
pronethalol, propranolol, sotalol, sulfinalol, talinolol, tertatolol, tilisolol, timolol,

toliprolol, and xibenolol.

[00312] Examples of useful anticonvulsants include, but are not limited to,
acetylpheneturide, albutoin, aloxidone, aminoglutethimide,
4-amino-3-hydroxybutyric acid, atrolactamide, beclamide, buramate, calcium
bromide, carbamazepine, cinromide, clomethiazole, clonazepam, decimemide,
diethadione, dimethadione, doxenitroin, eterobarb, ethadione, ethosuximide,

ethotoin, felbamate, fluoresone, gabapentin, 5-hydroxytryptophan, lamotrigine,
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magnesium bromide, magnesium sulfate, mephenytoin, mephobarbital, metharbital,
methetoin, methsuximide, 5-methyl-5-(3-phenanthryl)-hydantoin,
3-methyl-5-phenylhydantoin, narcobarbital, nimetazepam, nitrazepam,
oxcarbazepine, paramethadione, phenacemide, phenetharbital, pheneturide,

5  phenobarbital, phensuximide, phenylmethylbarbituric acid, phenytoin, phethenylate
sodium, potassium bromide, pregabaline, primidone, progabide, sodium bromide,
solanum, strontium bromide, suclofenide, sulthiame, tetrantoin, tiagabine,

topiramate, trimethadione, valproic acid, valpromide, vigabatrin, and zonisamide.

[00313] Examples of useful antidepressants include, but are not limited to,

10  binedaline, caroxazone, citalopram, (S)-citalopram, dimethazan, fencamine,
indalpine, indeloxazine hydrocholoride, nefopam, nomifensine, oxitriptan,
oxypertine, paroxetine, sertraline, thiazesim, trazodone, benmoxine, iproclozide,
iproniazid, isocarboxazid, nialamide, octamoxin, phenelzine, cotinine, rolicyprine,
rolipram, maprotiline, metralindole, mianserin, mirtazepine, adinazolam,

15  amitriptyline, amitriptylinoxide, amoxapine, butriptyline, clomipramine,
demexiptiline, desipramine, dibenzepin, dimetacrine, dothiepin, doxepin, fluacizine,
imipramine, imipramine N-oxide, iprindole, lofepramine, melitracen, metapramine,
nortriptyline, noxiptilin, opipramol, pizotyline, propizepine, protriptyline,
quinupramine, tianeptine, trimipramine, adrafinil, benactyzine, bupropion, butacetin,

20  dioxadrol, duloxetine, etoperidone, febarbamate, femoxetine, fenpentadiol,
fluoxetine, fluvoxamine, hematoporphyrin, hypericin, levophacetoperane,
medifoxamine, milnacipran, minaprine, moclobemide, nefazodone, oxaflozane,
piberaline, prolintane, pyrisuccideanol, ritanserin, roxindole, rubidium chloride,
sulpiride, tandospirone, thozalinone, tofenacin, toloxatone, tranylcypromine,

25  L-tryptophan, venlafaxine, viloxazine, and zimeldine.

[00314] Examples of useful Ca?*-channel blockers include, but are not limited
to, bepridil, clentiazem, diltiazem, fendiline, gallopamil, mibefradil, prenylamine,
semotiadil, terodiline, verapamil, amlodipine, aranidipine, barnidipine, benidipine,
cilnidipine, efonidipine, elgodipine, felodipine, isradipine, lacidipine, lercanidipine,
30 manidipine, nicardipine, nifedipine, nilvadipine, nimodipine, nisoldipine,
nitrendipine, cinnarizine, flunarizine, lidoflazine, lomerizine, bencyclane, etafenone,

fantofarone, and perhexiline.
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[00315] Examples of useful anticancer agents include, but are not limited to,

acivicin, aclarubicin, acodazole hydrochloride, acronine, adozelesin, aldesleukin,
altretamine, ambomycin, ametantrone acetate, aminoglutethimide, amsacrine,
anastrozole, anthramycin, asparaginase, asperlin, azacitidine, azetepa, azotomycin,

5 Dbatimastat, benzodepa, bicalutamide, bisantrene hydrochloride, bisnafide dimesylate,
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,

10 dactinomycin, daunorubicin 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

15  hydrochloride, estramustine, estramustine phosphate sodium, etanidazole, 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

20  interleukin II or rIL2), interferon alfa-2a, interferon alfa-2b, interferon alfa-nt,
interferon alfa-n3, interferon beta-I a, interferon gamma-1 b, iproplatin, irinotecan
hydrochloride, lanreotide acetate, letrozole, leuprolide acetate, liarozole
hydrochloride, lometrexol sodium, lomustine, losoxantrone hydrochloride,
masoprocol, maytansine, mechlorethamine hydrochloride, megestrol acetate,

25  melengestrol acetate, melphalan, menogaril, mercaptopurine, methotrexate,
methotrexate sodium, metoprine, meturedepa, mitindomide, mitocarcin, mitocromin,
mitogillin, mitomalcin, mitomycin, mitosper, mitotane, mitoxantrone hydrochloride,
mycophenolic acid, nocodazole, nogalamycin, ormaplatin, oxisuran, paclitaxel,
pegaspargase, peliomycin, pentamustine, peplomycin sulfate, perfosfamide,

30  pipobroman, piposulfan, piroxantrone hydrochloride, plicamycin, plomestane,
porfimer sodium, porfiromycin, prednimustine, procarbazine hydrochloride,
puromycin, puromycin hydrochloride, pyrazofurin, riboprine, rogletimide, safingol,

safingol hydrochloride, semustine, simtrazene, sparfosate sodium, sparsomycin,
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spirogermanium hydrochloride, spiromustine, spiroplatin, streptonigrin, streptozocin,
sulofenur, talisomycin, tecogalan sodium, tegafur, teloxantrone hydrochloride,
temoporfin, teniposide, teroxirone, testolactone, thiamiprine, thioguanine, thiotepa,
tiazofurin, tirapazamine, toremifene citrate, trestolone acetate, triciribine phosphate,
trimetrexate, trimetrexate glucuronate, triptorelin, tubulozole hydrochloride, uracil
mustard, uredepa, vapreotide, verteporfin, vinblastine sulfate, vincristine sulfate,
vindesine, vindesine sulfate, vinepidine sulfate, vinglycinate sulfate, vinleurosine
sulfate, vinorelbine tartrate, vinrosidine sulfate, vinzolidine sulfate, vorozole,

zeniplatin, zinostatin, zorubicin hydrochloride.

[00316] Examples of other 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; 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 deaminase; asulacrine; atamestane; atrimustine;
axinastatin 1; axinastatin 2; axinastatin 3; azasetron; azatoxin; azatyrosine; baccatin
1T 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; budotitane; buthionine
sulfoximine; calcipotriol; calphostin C; camptothecin derivatives; canarypox IL-2;
capecitabine; carboxamide-amino-triazole; carboxyamidotriazole; CaRest M3;
CARN 700; cartilage derived inhibitor; carzelesin; casein kinase inhibitors (ICOS);
castanospermine; cecropin B; cetrorelix; chlorlns; chloroquinoxaline sulfonamide;
cicaprost; cis porphyrin; cladribine; clomifene analogues; clotrimazole; collismycin
A; collismycin B; combretastatin A4; combretastatin analogue; conagenin,;
crambescidin 816; crisnatol; cryptophycin 8; cryptophycin A derivatives; curacin A;
cyclopentanthraquinones; cycloplatam; cypemycin; cytarabine ocfosfate; cytolytic

factor; cytostatin; dacliximab; decitabine; dehydrodidemnin B; deslorelin;
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dexamethasone; dexifosfamide; dexrazoxane; dexverapamil; diaziquone; didemnin
B; didox; diethylnorspermine; dihydro-5-azacytidine; dihydrotaxol; 9-dioxamycin;
diphenyl spiromustine; docetaxel; docosanol; dolasetron; doxifluridine; droloxifene;
dronabinol; duocarmycin SA; ebselen; ecomustine; edelfosine; edrecolomab;

5 eflornithine; elemene; emitefur; epirubicin; epristeride; estramustine analogue;
estrogen agonists; estrogen antagonists; etanidazole; etoposide phosphate;
exemestane; fadrozole; fazarabine; fenretinide; filgrastim; finasteride; flavopiridol;
flezelastine; fluasterone; fludarabine; fluorodaunorunicin hydrochloride; forfenimex;
formestane; fostriecin; fotemustine; gadolinium texaphyrin; gallium nitrate;

10  galocitabine; ganirelix; gelatinase inhibitors; gemcitabine; glutathione inhibitors;
hepsulfam; heregulin; hexamethylene bisacetamide; hypericin; ibandronic acid;
idarubicin; idoxifene; idramantone; ilmofosine; ilomastat; imidazoacridones;
imiquimod; immunostimulant peptides; insulin-like growth factor-1 receptor
inhibitor; interferon agonists; interferons; interleukins; iobenguane; iododoxorubicin;

15  4-ipomeanol; iroplact; irsogladine; isobengazole; isohomohalicondrin B; itasetron;
jasplakinolide; kahalalide F; lamellarin-N triacetate; lanreotide; leinamycin;
lenograstim; lentinan sulfate; leptolstatin; letrozole; leukemia inhibiting factor;
leukocyte alpha interferon; leuprolide+estrogen+progesterone; leuprorelin;
levamisole; liarozole; linear polyamine analogue; lipophilic disaccharide peptide;

20 lipophilic platinum compounds; lissoclinamide 7; lobaplatin; lombricine; lometrexol;
lonidamine; losoxantrone; lovastatin; loxoribine; lurtotecan; lutetium texaphyrin;
lysofylline; lytic peptides; maitansine; mannostatin A; marimastat; masoprocol;
maspin; matrilysin inhibitors; matrix metalloproteinase inhibitors; menogaril,;
merbarone; meterelin; methioninase; metoclopramide; MIF inhibitor; mifepristone;

25  miltefosine; mirimostim; mismatched double stranded RNA; mitoguazone;
mitolactol; mitomycin analogues; mitonafide; mitotoxin fibroblast growth factor
saporin; mitoxantrone; mofarotene; molgramostim; monoclonal antibody, human
chorionic gonadotrophin; monophosphoryl lipid A+myobacterium cell wall sk;
mopidamol; multiple drug resistance gene inhibitor; multiple tumor suppressor-1

30  based therapy; mustard anticancer agent; mycaperoxide B; mycobacterial cell wall
extract; myriaporone; N-acetyldinaline; N-substituted benzamides; nafarelin;
nagrestip; naloxonet+pentazocine; napavin; naphterpin; nartograstim; nedaplatin;

nemorubicin; neridronic acid; neutral endopeptidase; nilutamide; nisamycin; nitric
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oxide modulators; nitroxide antioxidant; nitrullyn; O6-benzylguanine; octreotide;
okicenone; oligonucleotides; onapristone; ondansetron; ondansetron; oracin; oral
cytokine inducer; ormaplatin; osaterone; oxaliplatin; oxaunomycin; paclitaxel;
paclitaxel analogues; paclitaxel derivatives; palauamine; palmitoylrhizoxin;
pamidronic acid; panaxytriol; panomifene; parabactin; pazelliptine; pegaspargase;
peldesine; pentosan polysulfate sodium; pentostatin; pentrozole; perflubron;
perfosfamide; perillyl alcohol; phenazinomycin; phenylacetate; phosphatase
inhibitors; picibanil; pilocarpine hydrochloride; pirarubicin; piritrexim; placetin A;
placetin B; plasminogen activator inhibitor; platinum complex; platinum compounds;
platinum-triamine complex; porfimer sodium; porfiromycin; prednisone; propyl
bis-acridone; prostaglandin J2; proteasome inhibitors; protein A-based immune
modulator; protein kinase C inhibitor; protein kinase C inhibitors, microalgal; protein
tyrosine phosphatase inhibitors; purine nucleoside phosphorylase inhibitors;
purpurins; pyrazoloacridine; pyridoxylated hemoglobin polyoxyethylene conjugate;
raf antagonists; raltitrexed; ramosetron; ras farnesyl protein transferase inhibitors; ras
inhibitors; ras-GAP inhibitor; retelliptine demethylated; rhenium Re 186 etidronate;
rhizoxin; ribozymes; RII retinamide; rogletimide; rohitukine; romurtide; roquinimex;
rubiginone B1; ruboxyl; safingol; saintopin; SarCNU; sarcophytol A; sargramostim;
Sdi 1 mimetics; semustine; senescence derived inhibitor 1; sense oligonucleotides;
signal transduction inhibitors; signal transduction modulators; single chain antigen
binding protein; sizofiran; sobuzoxane; sodium borocaptate; sodium phenylacetate;
solverol; somatomedin binding protein; sonermin; sparfosic acid; spicamycin D;
spiromustine; splenopentin; spongistatin 1; squalamine; stem cell inhibitor; stem cell
division 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; thrombopoietin; thrombopoietin mimetic; thymalfasin; thymopoietin
receptor agonist; thymotrinan; thyroid stimulating hormone; tin ethyl etiopurpurin;
tirapazamine; titanocene bichloride; topsentin; toremifene; totipotent stem cell factor;
translation inhibitors; tretinoin; triacetyluridine; triciribine; trimetrexate; triptorelin;

tropisetron; turosteride; tyrosine kinase inhibitors; tyrphostins; UBC inhibitors;
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ubenimex; urogenital sinus derived growth inhibitory factor; urokinase receptor
antagonists; vapreotide; variolin B; vector system, erythrocyte gene therapy;
velaresol; veramine; verdins; verteporfin; vinorelbine; vinxaltine; vitaxin; vorozole;

zanoterone; zeniplatin; zilascorb; and zinostatin stimalamer.

[00317] Therapeutic agents useful for treating or preventing an addictive
disorder include, but are not limited to, methadone, desipramine, amantadine,
fluoxetine, buprenorphine, an opiate agonist, 3-phenoxypyridine, or a serotonin

antagonist.

[00318] Examples of useful anti-anxiety agents include, but are not limited to,
benzodiazepines, such as alprazolam, chlordiazepoxide, clonazepam, clorazepate,
diazepam, halazepam, lorazepam, oxazepam, and prazepam; non-benzodiazepine

agents, such as buspirone; and tranquilizers, such as barbituates.

[00319] Examples of other useful anti-diarrheal agents include, but are not
limited to, loperamide, diphenoxylate with atropine, clonidine, octreotide, and

cholestyramine.

[00320] A 4-Oxadiazolyl-piperidine Compound and the other therapeutic
agent can act additively or, in one embodiment, synergistically. In one embodiment,
a 4-Oxadiazolyl-piperidine Compound s administered concurrently with another
therapeutic agent; for example, a composition comprising both an effective amount
of a 4-Oxadiazolyl-piperidine Compound and an effective amount of another
therapeutic agent can be administered. Alternatively, a composition comprising an
effective amount of a 4-Oxadiazolyl-piperidine Compound and a different
composition comprising an effective amount of another therapeutic agent can be
concurrently administered. In another embodiment, an effective amount of a
4-Oxadiazolyl-piperidine Compound is administered prior or subsequent to
administration of an effective amount of another therapeutic agent so that the benefit
of the combination is achieved. In this embodiment, the 4-Oxadiazolyl-piperidine
Compound is administered while the other therapeutic agent exerts its therapeutic
effect, or the other therapeutic agent is administered while the
4-Oxadiazolyl-piperidine Compound exerts its preventive or therapeutic effect for

treating or preventing pain or diarrhea.
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[00321] A composition of the invention is prepared by a method comprising
admixing a 4-Oxadiazolyl-piperidine Compound or a pharmaceutically acceptable
salt thereof with a pharmaceutically acceptable carrier or excipient. Admixing can
be accomplished using methods known for admixing a compound (or salt) and a

5 pharmaceutically acceptable carrier or excipient. In one embodiment the
composition is prepared such that the 4-Oxadiazolyl-piperidine Compound is present

in the composition in an effective amount.

[00322] The usefulness of the compounds according to the invention in the
treatment of the conditions can be demonstrated by binding to the u, ORL-1, 6 and k-

10 receptors.

[00323] In one embodiment of the invention, the 4-Oxadiazoylyl-piperidine
Compounds will have a Ki (nM) of about 300 or less, for binding to the p-opioid
receptors. In another embodiment the compounds will have a Ki (nM) of about 100
or less. In still another embodiment the compounds will have a Ki (nM) of about 10
15  orless. In yet another embodiment the 4-Oxadiazoylyl-piperidine Compounds will
have a Ki (nM) of about 6 or less. In a further embodiment the compounds will have
a Ki (nM) of about 2 or less. In still another embodiment the compounds will have a
Ki (nM) of about 1 or less. In yet another embodiment the 4-Oxadiazoylyl-piperidine

Compounds will have a Ki (nM) of about 0,1 or less.

20 [00324] u GTP ECs is the concentration of a compound providing 50% of the
maximal response for the compound at a p receptor. 4-Oxadiazolyl-piperidine
Compounds typically having a p GTP ECs (nM) of about 5000 or less stimulate p
opioid receptor function. In one embodiment, the 4-Oxadiazolyl-piperidine
Compounds will have a p GTP ECsy (nM) of about 1000 or less. In still another

25  embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a p GTP ECso (nM)
of about 100 or less. In still another embodiment, the 4-Oxadiazolyl-piperidine
Compounds will have a p GTP ECsy (nM) of about 20 or less. In still another
embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a p GTP ECs, (nM)
of about 10 or less. In still another embodiment, the 4-Oxadiazolyl-piperidine

30  Compounds will have a p GTP ECsy (nM) of about 8 or less. In still another
embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a p GTP ECsy (nM)
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of about 2 or less. In still another embodiment, the 4-Oxadiazolyl-piperidine

Compounds will have a un GTP ECso (nM) of about 1 or less. In still another

embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a p GTP ECsy (nM)

of about 0.1 or less.

5 [00325] u GTP Emax % is the maximal effect elicited by a compound relative

to the effect elicited by [D-Ala2, N-methyl-Phe4, Gly-ol5]-enkephalin (“DAMGO”),
a standard p agonist. Generally, the p GTP Emax (%) value measures the efficacy of
a compound to treat or prevent pain or diarrhea. Typically the
4-Oxadiazolyl-piperidine Compounds will have a p GTP Emax (%) of greater than

10  50%. In one embodiment the 4-Oxadiazolyl-piperidine Compounds will have a p
GTP Emax (%) of greater than 75%. In one embodiment the
4-Oxadiazolyl-piperidine Compounds will have a p GTP Emax (%) of greater than
88%. In still another embodiment the 4-Oxadiazolyl-piperidine Compounds will
have a u GTP Emax (%) of greater than 100%. In still another embodiment the

15  4-Oxadiazolyl-piperidine Compounds will have a p GTP Emax (%) of greater than
110%. In one embodiment the 4-Oxadiazolyl-piperidine Compounds will have a p

GTP Emax (%) of greater than 115%.

[00326] Typically, the 4-Oxadiazolyl-piperidine Compounds will have a Ki
(nM) of about 10,000 or less for ORL-1 receptors. In one embodiment, the

20 4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of about 2000 or less. In
one embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of
about 1500 or less. In another embodiment, the 4-Oxadiazolyl-piperidine
Compounds will have a Ki (nM) of about 1000 or less. In one embodiment, the
4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of about 700 or less. In

25  still another embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a Ki
(nM) of about 100 or less. In still another embodiment, the 4-Oxadiazolyl-piperidine

Compounds will have a Ki (nM) of about 10 or less.

[00327] ORL-1 GTP ECsy is the concentration of a compound providing 50%
of the maximal response for the compound at an ORL-1 receptor.
30  4-Oxadiazolyl-piperidine Compounds having an ORL-1 GTP ECsy (nM) of about

10,000 or less stimulate ORL-1 opioid-receptor function. In one embodiment, the
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4- Oxadi azol yl - pi peri di ne Conpounds [00262] The 4- Oxadi azol yl - pi peri di ne
Conpounds of the present invention can be made using conventional organic

synt heses as4\WaliadslyhyipbR&int @onungs Wil HlelaBIONE-1NGTPELS, () S about
Synt hesi s of Conpounds of Structure 3 [00263] Schene 1 depicts mnethods for
maki ng i nt er i caatless. s etillipngtherembodymerticibi 4-@fadiazolydaipeziding Cohpaunddi ne

Compounds of _f,pr.nul a rrnul .l in ich 111 .is,.5 NZI Z2, where Z1
and Z2 are evé/gﬁhﬁvﬁc?gp%%ggg?ie E?SQ ?néfd @fbngojord?%uén Stl’” %&éﬁd Z2 and the
ni trogen at ogmbedimeh thetOxadibol At pipedidife @bmlpba;kﬁnmm{aog@ﬁ ORL-t Gfrorm
N-(4-R4)-N -|-piperazinyl, aziri d}/l , .azetidyl, pyrrolidyl, piperidyl,
5 ECso (nM) of about 50 or less. In still another embodiment, the
4-Oxadiazolyl-piperidine Compounds will have an ORL-1 GTP ECsy (nM) of about

10 or less.

[00328] ORL-1 GTP Emax % is the maximal effect elicited by a compound
relative to the effect elicited by nociceptin, a standard ORL-1 agonist. Generally, the

10  ORL-1 GTP Emax (%) value measures the efficacy of a compound to treat or
prevent pain or diarrhea. Typically the 4-Oxadiazolyl-piperidine Compounds have
an ORL-1 GTP Emax (%) of greater than 50%. In one embodiment the
4-Oxadiazolyl-piperidine Compounds will have an ORL-1 GTP Emax (%) of greater
than 75%. In still another embodiment the 4-Oxadiazolyl-piperidine Compounds

15  will have an ORL-1 GTP Emax (%) of greater than 88%. In still another
embodiment the 4-Oxadiazolyl-piperidine Compounds will have an ORL-1 GTP
Emax (%) of greater than 100%.

[00329] Typically, the 4-Oxadiazolyl-piperidine Compounds will have a Ki
(nM) of about 10,000 or less for 6 receptors. In one embodiment, the

20  4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of about 4000 or less. In
one embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of
about 2500 or less. In another embodiment, the 4-Oxadiazolyl-piperidine
Compounds will have a Ki (nM) of about 1000 or less. In one embodiment, the
4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of about 500 or less. In

25  still another embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a Ki
(nM) of about 350 or less. In still another embodiment, the 4-Oxadiazolyl-piperidine
Compounds will have a Ki (nM) of about 250 or less. In still another embodiment,
the 4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of about 100 or less.
In still another embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a Ki

30  (nM) of about 10 or less.
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homopi peridyl, pyrrolyl or norpholinyl. [00264] Bronpacids 1 are converted
to bronmpacid chlorides 2 using thionylchloride (J.S. Pizey, Synthetic
React i onsW2:20695122974)), or, as depicted, using oxalyl ERIEPRE/O1BSONDAaci d
chlorides 2 are reacted with ZI Z2NH, optionally in the 15presence of base
such as Na2CC3, to provide reactive internediates 3. SCHEME 1 Br(CH2)-W

“COOH m+1 CHRig33o) ( CDO i Y. e -
CC(Art) (Ar2)- %@'-&k{)%ﬁ%#%%ﬁe\%@m , o g?gé%“&p%‘%% providiniRppor i |2

above. 4. 3. daSymi haporseddr Gorpmpooisd afanSt reogtton: et-ORadi LA frarhine 2
depi cts nethods for neking internediates useful in the synt hesi s

4- Oxadi azol yFomppuids banagep Rde LR &8 sofnMbetabort 10,8040 lesshtinilate d i n which G

is, f o - D). . Cl- . . . Ard
56t i ned- aboddo T GERERRI T o o ghBoBfal e PhaaolErigREl 0 o1 S he

hydr ochl @ i deopeurdetval $ialidrhic &KDIENBL S, (W& faBsut] 000 9r Fds PRNSillGMother Sti rred
at roomtenperature and then at reflux tenperature to provide the am doxine
product 5. Témebadvingotx theelsOBadinzolylepiperadineComprandsnyill ket on PdETRIECswvat es 6

t ide t t. 10 N-b L= pi i di,nyl 7. The. ...
N bbnzyl - i pORT AP B et SL PR e RBe o radlisg M anecidins
nol ecul ar  si g¥@polmisRFiA \Hatlark & T p@%pm@f@smmwheg@i Regthifhddgngonpounds

8, which are reacted with 1-chl oroet chloroformate 9 to renove the
benzyl noi et gmbotimpntythedieOkidiazitglepiperidipé Cpmpennddi widlshai® an SGHENECY, 0 (C

H2 )nC H3, O: - CH3 0- (CH2) nCH3 4. 3.3 Synt hesis of Conpounds of
Structurk 12(n§\83§)@$9§c?9e9f§e%- d%aﬁgﬁggtﬁgtml%% %@é-@#@%@lgwmm%

4- Oxadi azol yf:pi Qi w:lq;s f I r i.n which R1
is, for 5exa¢r% Egﬁ{d&%yﬁ?%%pg ergefl(ilgﬁgy fgogr%%géécsg' W%}g}o@n eérrlt ly a

-(Q -G al kyémbgtimem, the 4Z0xadigzol-gipetidihe CopbagRnviltane bo SWETEACthey are
attached are taken together to formN-(4-R4)-N -1-piperazinyl, aziridyl,

azetidyl, pyt' efbput’ ) esdessdyl , homopi peridyl, pyrrolyl or norpholinyl;
and in which Gis, for exanple, -CH2C(0)(CH2),,CH3; where -W is

~C(Ar ) (Ar2) Ié)ggﬁa ;)\%H) § &P Emax 3 the niBkinkl eftbleelibQEY gy a 'ggl’ﬁpoxﬁ’fdd‘relaﬁog R3

are as defin
15  to the effect elicited by met-enkephalin. In one embodiment the

4-Oxadiazolyl-piperidine Compounds have an 8 GTP Emax (%) of greater than 50%.
In one embodiment the 4-Oxadiazolyl-piperidine Compounds will have an & GTP
Emax (%) of greater than 75%. In still another embodiment the
4-Oxadiazolyl-piperidine Compounds will have an 8 GTP Emax (%) of greater than

20 90%. In still another embodiment the 4-Oxadiazolyl-piperidine Compounds will
have an 6 GTP Emax (%) of greater than 100%. In still another embodiment the
4-Oxadiazolyl-piperidine Compounds will have an 8 GTP Emax (%) of greater than
110%.

[{00332] In one embodiment the 4-Oxadiazolyl-piperidine Compounds will
25  have a Ki (nM) of about 10,000 or less for k receptors. In one embodiment, the
4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of about 5000 or less. In
one embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of
about 1000 or less. In another embodiment, the 4-Oxadiazolyl-piperidine
Compounds will have a Ki (nM) of about 500 or less. In one embodiment, the
30  4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of about 400 or less. In

still another embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a Ki
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1002681Reacti ve internedi ates 3 and oxadi azol yl pi peri di nes 10 are conbi ned
and stirred, initially at 0 'V, and then at roomtenperature to provide

4- Oxadi a2¥PRPOHISpRPI di ne conmpounds 11. The 4- Oxadi azol yPCpiER2¢06Hi HE0
conmpounds 11, may be dissolved in ammonia in nmethanol (e.g. 7N, Al drich)
and stirred at reflux 15tenperature to provide the corresponding am des 12.

SCHEME 3 Ar 4n{V3Hd)abb G0N 1&s. Oh 5t 4rb2Bor@mbodirtentOthe 4-Oxadlakof erid{ad2) , N O
12 4.3.4 Synthesis of Conpounds of Structure 14 1002691Schene depicts

met hods for Qelep@lrndtswelléym h&s (sMpaf dyoadil 83 er VB& plrﬂrﬁelilrftﬂpﬁler thf?}blmdts of

f Cc)lr_|r2rucl( 8) I( CIG-IE (Brr:ljdﬁae%pbl pwerrdme @rﬂ%ﬂ&% 5\518 ave a K d?nl\gl:') bf abou?io ﬁxﬁeg?zle Ar 3,
Ar4, and R3 ﬁﬂBar@ﬁle@l%ﬁibB@ﬂm@bQM@4 d:@@&mwpmeﬁaﬁrect@Mdmudesu RaveSchene 1)
are reacted W th RACH, optronal in the presence of a base such as

pyri di ne,5 4- @M frappaim higgwsi dn ﬁ@ll apgtheramodiment, de 41QxpdigaolylPipraine t o
provide bfo”@&ﬁb&ﬁﬁﬂﬁnﬁ@%ﬁiﬁﬁ gé&u@ﬁ%r'ie%éﬁ ed with

oxadi azol yl prpefri rovi de 4-oxadi azol yl - pi peri di nes
14. SCHEME 4 Br -(CH2)-W-C(0)Cl m+1R4OHBr- (CH2) 71W C(0) OR4 213 Ar4
(CH2) - (CH2) , [DB333]0 Kk GTP ECs is the concentration of a compound providing 50% of the

maximal response for the compound at an «k receptor. In one embodiment the
4-Oxadiazolyl-piperidine Compounds will have a k GTP ECsy (nM) of about 10,000

10 orless. In one embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a
GTP ECso (nM) of about 5000 or less. In one embodiment, the
4-Oxadiazolyl-piperidine Compounds will have a k GTP ECsy (nM) of about 2000 or
less.In one embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a
GTP ECso (nM) of about 1000 or less. In still another embodiment, the

15  4-Oxadiazolyl-piperidine Compounds will have a k GTP ECsy (nM) of about 100 or
less. In still another embodiment, the 4-Oxadiazolyl-piperidine Compounds will
have a k GTP ECsy (nM) of about 50 or less. In still another embodiment, the
4-Oxadiazolyl-piperidine Compounds will have a k GTP ECsy (nM) of about 25 or
less. In still another embodiment, the 4-Oxadiazolyl-piperidine Compounds will

20 have a k GTP ECsy (nM) of about 10 or less.

[00334] k GTP Emax % is the maximal effect elicited by a compound relative
to the effect elicited by U69,593. In one embodiment the 4-Oxadiazolyl-piperidine
Compounds have an k GTP Emax (%) of greater than 50%. In one embodiment the
4-Oxadiazolyl-piperidine Compounds will have an k GTP Emax (%) of greater than

25  75%. In still another embodiment the 4-Oxadiazolyl-piperidine Compounds will
have an k GTP Emax (%) of greater than 90%. In still another embodiment the
4-Oxadiazolyl-piperidine Compounds will have an k GTP Emax (%) of greater than
100%.
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C=0 13 + 10 (CH2)" CH3 14 4.3.5 Synthesis of Conpounds of Structure 4
[00271] I n certain enbodi nents, conpounds according to structure 4 (e.g.

5t hose | #wolerIsitzere p is 0), which can be used in thePSYAPRESI0$1166

4- Oxadi azol yl - pi peri di ne Conmpounds of the invention, are prepared according
to Schenme 5. [00272] Conmerci al |l y-available (A drich) benzyl conpounds 25,
where X is -C or, -Br, are reacted whh bkt 2- chl oroet hyl )am ne 26
(Aldrich) in DVF in the 10presence of triethylam ne at a tenperature within
the range of roomtenperature to 80 'V to provide the benzyl-protected

ani ne 27. 10897333lsubst Thetegnbeetustict encoapases Hitsthet cadimplifiHbe s first

beney - prot &t syt FhobS9TAPRBL A HRIAC ISR A 011 e 1 e

nitrile 4, which can be used, for exanple, in the 15synthesis depicted in
Scheme 2, ab@#836] WO 200ypi2sl/id28REE IisRROQELEMAIEE a SGHEHbEade foim of & 27
2) React wth 274 where. p .= 0 1002741Each strucfure depicted herein is

i ntended to %‘ﬁ%’@ﬁﬁ\é\g@{'alﬂer‘gt@r@qﬂ%ﬁér Tt ‘Wﬁ’étr et‘%?_étr‘g’é?g,e HEHS of
whi ch i's undglsiRash hRoRGineR ¢h YACEMbAiERAt PEESRYonlaENMohRihinyst her
specifically disclosed or not, and whether or not the S5Sstereolsoner or

t aut omer depeifeative hmosintoireepOxedinraybpigerdiso Componndand aphamaceutivadxcess
relative to any ot her stereoi.soner.ir, .taut r thereof  Accordi y, the
vent i on ol o i 28 S5 B it | PRI MRS Ca AR TR t nei
uses as descinskegiongimimciif thieisé of he at Ok i o1y ppetidiaCompSIRIAL 3RATEr OF
tautoners. In addition, one or nore hydrogen, carbon or other atons of a
4- Oxadi albl yprepeseaingertbartiieacdis ditrran elsa faeherspmpeisela it dasdgedempel of t he
hydr ogen, ca r ctivaly: . n which are
enconpassed %Igoq@%gﬁeﬁ%ge%gﬁtag%rﬁ%ﬁf %%ﬁ@g’aéljgvﬁg%}nufg(g@alggrg%%?aéﬁﬁgralla di agnostic
tool s in net affaltive aploant sfabekihketherapshtitigest. alnthnie Rmbodihhéig, the RAYS.

4. ATher apeuti c Uses of the 4-Oxadi azolyi-pi peridine Conpounds 15[ 00275]1n
accor dance WPRAPEIFE 2{CAVBHET 6PNtaHIE W_cesdy aBPynt ob R e refizreldurpaises are
admi ni st er edchoBin AT offdellvO BRI AhSREL theraPBIE gend. TEARAASSF oth

enbodi nent a huf?‘an, for tehect F/eat ﬁent or prever(il I on (%?npai nWT%:J omet

4- Oxadi alfol ythepippetid aients iGdnpo butisregahlitmgted s thase listedabowy. prevent acute or
chronic pain. For exanple, the 4-Oxadi azol yl -pi peridi ne Conpounds can be

used for, bu not Limted .to, .ftreati.ng or preventing ca [ pain,
central pai ntOO?é@or pakﬁt,s Ohﬁjoec‘g\r/%}ngf’ Cf"ﬁf“é%c?f ¥ rﬁp%saﬁ ah(?ev %n%sfglg??rc pain,
colic pain, pafinist@Ricaht Vit @addse fHeadBEHE] RS Msuck AbGEdsEngal&.bud @ di N
associated wi.th intensive care. [002761The 4- Oxadi azol yl - pi peri di ne
Conpounds calimied &, seringes ddfbagsnpateiesi sigmapagsu st imylerdr treating pain
associated with inflammation or with an inflamatory di sease in an ani nal

Th int Bguhi bi t t ; j Lth
e pain to RRssd bt ¢ (ifosAhe RhplB! SYSKIBAN IRARPIASRAA AL, i

i nfl ammati on associ ated w a anmat ory di sease, canh arise
wher e t h#f e inyestron anfdl shomidtriogrof @bursh e elrodstruadsis wpgcifacudl ydhmicihg ¢clen be a | ocal

i nfl ammat ory. response and/or, a.system c inflammation., For exanpl e, .the

47 Ocad azol yIM BT HET AP B TIRAE DGR G SBER s bR et ha e e
prevent pai niRSEEGIt@IRC It Ruivaildndd MRt RrowbSBaS avdlssddy ihig, whHl bBot
limted to: organ transplant rejection; reoxygenation injury resulting from

or gan tr anspwahinghg parvieye ef Goepgkiked il the art, and changes in formulation or minor

changes in experimental design, are to be considered to fall within the scope of the

25  invention incorporated herein.

5. Examples
[00339] The following examples relate to the synthesis of illustrative
4-Oxadiazolyl-piperidine Compounds of the present invention as well as to the
synthesis of intermediates useful in the synthesis of illustrative

30  4-Oxadiazolyl-piperidine Compounds of the present invention.
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15J. Mol. Cell Cardiol. 31:297 303 (1999)) including, but not limted to,
transplantation of the heart, lung, liver, or kidney; chronic inflamatory
di seases WP 20005723Pnt s, including arthritis, rheunatoi dPET{ERRN6/0$1150
osteoarthritis and bone di seases associated with increased bone resorption;
i nfl ammat ory bowel diseases, such as ileitis, ulcerative colitis, Barrett's

syndrone, and Crohn's di ggase;;xiamg]@@ Mh¥sid ymogl%%ﬁgqges, such as
asthma, adult respiratory disfress syndrome, and chronic obstructive airway

di sease; inflammtory di seases of the e g i ncl udi ng corneal dystrophy,
trachoma, onchocerciasis, uveitis, sy®p emhedi c ophthal mtis and

endophthal mtis; chronic |nflannatory di seases of the gum including
gingivitis ang jodontitis; tuberculosis; |eprosy; anmat ¢y di seases
of the kidney udi ng uremc 2500npllcat|ons gl ome nephr[tls and
nephrosis; in gEseases of the skin, includg s« ermatitis,
psori asis and ecze nfl ammat ory di seases of the centfal nRe vou§Hsysten]

i nfectious nmeningitis”~ encephal onyelitis, ParéLpson's di seasg; Huntington's
di sease, 30 amyotrophic lateral sclerosis, and vira

encephal itis; autoi mme-dhgeases, including Type | and Type
mel litus; diabetic conp ons, including, but not limted tg
cataract, glaucoma, ret pat hy, nephropathy (such as m croal
progressi ve di abeti c nephropat hy), pol yneuropathy, nononeuropat hte%,
aut onom ¢ neuropat hyis gangrene of the feet, atherosclerotic goronary
arterial disease, peripheral arterial dlsease nonketoti c hyperglycenlc
hyper osnol ar coma, foot ulcers, joint problens, and a skin or nucous

menbrane 5 clfBlcati oho ew&mnagn ahso a3t Y ommal) @ﬁhxﬁlr@%qmma candi dal
fect t
ot on or Ogea RS ES] G6n, TOPEY LR RO SARA A

t he hearts SUGQSasmﬁabdfpmyﬁmahhwbohaehqhb&mh&m@BUQKﬁaaﬁ&mssnnedatO°C
hyper chol est erol em a, and at heroscl ero wel | as vari ous ot her

di seases t halor LAMIpAYE 4 0gAf 7 mmphp éhﬁ\‘ﬁ% F 9> EOFFRD MERnEcs, MaETitidi ng
preecl anpsi ap|,GRMQR \QaslaQildbd’eThé @sm%g redigh Hnﬁnﬂ: Wi g@@%ed%w&rﬁ rauma, and

cancer. The 4-Xadi‘azol yl - pi peri di ne”Conpounds can al so be used for
i nhi biting, mmaltatmg,ford}S braeddlmmn@um for a%hoafm s péridd, thefreastivat or y
di sease that _can, for n?l ? %§tenlc i nflammati on of the body,
exenpl i fi 6d By e EHEER Sca SRt FEETeS a§ﬂ6‘?§k‘“°‘i¥8%ﬁ? SYFE or

anaphyl aat i cfike€ KThOfilteROGks EdidusededWith A6RFy SRPOREIIQNAMYE leBidiespONSE tO
15 pro-inflammatory cytokines, e.g., shock associated with pro-inflanmmatory

cyt oki nes. se}mﬁesimycﬂ@stmhrom@wg&ram«e@ln&a gradlebyO%etbﬂWWérl@p@mas@wént

t hat d t t r eat nent
enbodi ment - i ol B TROBT R /e d M FORHCE 8aR0ThEia (o an
ani mal , in ong7enmzqei, Terd +6Cfm@mmﬂz3 nz Hr)OJ hemerbod senUcam2 Rl - f or

the treatment or prevention of diarr The 4- Ckadlazolyl plperldlne
Conpounds cah3®&nu3 &g, Q%AQHédﬁléﬂ{brevent acute or chronic diarrhea. For
exanpl e, the 4-Oxadi azol yl - pi peri di ne Conpounds can be used for, but are
not |imied to, treating or preventing acute di arrhea caused by a virus,
such as but not Iimted to Norwal k-virus, Norwal k-1ike virus, Rotavirus,
and Cytonegal oviurs: protozoa, such 25as but not limted to Grardia

| am ia, Crpytosporidiumand Entanoeba histolytica; and bacteria, including
but not limted to Stapyl ococcus aureus, Bacillus cereus, Costridium
perfringens, enterotoxigenic E. coli, Vibrio cholera, enterohenmorrhagic E
coli 0157:H5, Vibrio parahaenmolyticus, Costridiumdifficile, Canpyl obacter
jejuni, Salnonella, enteroinvasive E. colt, Aerononas, 30 Pl esiononas,
Yersinia enterocolitica, Chlatnydia, N sseria gonorrhoeae, and Listeria
nonocyt ogenes. For exanple, the 4-Oxadi azol yl - pi peri di ne Conpounds can be
used for treating or preventing chronic diarrhea classified as including,
but not limted to, osnotic diarrhea, secretory diarrhea, or resulting
froman inflamatory condition, a malabsorption syndronme, a notility

di sorder, and a chronic infection. 1002781The present inventor believes
that unlike traditional opioid agonists and nonsteroidal anti-inflanmtory
agents, the 4-Oxadi azolyl - pi peridine Congounds 5do not significantly cross
the bl ood-brain barrier. Accordingly, the admnistration of an effective
anount of a 4- Oxadi azol yl - pi peri di ne Conpound to an animal should result in
fewer side effects, including, for exanple, respiratory depression,
unwant ed euphoria, sedation, |ncreased drug tolerance and |ncreased drug
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1002821When adm ni stered to an aninmal, the 4-Oxadi azol yl -pi peridi ne
Conmpounds can be adm ni stered as a conponent of a pharmaceuti cal

conposi t iR 200AS788npri ses a pharnaceutical |y accept abl @CEdPR06{011350

exci pient. The present 10conpositions, which conprise a

4- Oxadi azol yl - pi peri di ne Conpound, are in one enbodi nent adm ni stered
orally. The conpositions of the invention can al so be adapted for and

adm ni stered by any otsier converEgithpleQutSynth&is S@smpeundyY8i nf usi on or
bolus injection, by absorption through epithelial or nucocutaneous |inings
(e.g., oral nucosa, rectal, and |ntest|nal mucosa, etc.) and can be
adni ni stered al one or 15together wi t hSshemedr t her apeutic agent.

Adm ni stration can be systemc or local. Various delivery systens are
known, e.g., encapsul ation in |iposones, mcropartigles, mcrocapsules,
capsul es, et 2 tan be used o adginister the O«adia:o | - pi peridine

Compounds. [ 8Q283 2 895 of ad ni stpation inclu imted to
i ntradermal , i yruscéul ar, rap tq/eq\ intr s, ™ubc ous,
i ntranasal , i oral | ® I|n , ontraceg ebral ,| intfravagional ,

transdennal , al~ by inhal ation, or toplcal particularly to thgcears
nose, eyes, or ski The node of adnﬂﬁlstratlon IS Ieft“&o the discretion
of the practitioner DSt instances, adginistration w esult in the
rel ease of a therape ally effective anbunt of the
4- Oxadi azol yl - pi peri 23Cdoipwlandeyes /MiMF Q47€ bl oodst r eam pP284] I n
speci fic enbodi nenfs, it nmay be desirable to adm nister theg
4- Oxadi azol yl - pikpgacd] ne Conpounds |ocally. This may be achieved, for
exanpl e, by local infusion during surgery, topical application, e.g., in
conjunction with a wound dressing after surgery, by injection, by neans of
a catheter, by neans of 30supposit or or by neans of an |¢Plant sai d

i npl ant bei n§0341]a porBhl%amhi@ﬁl%}Q)(ﬂsl 81?0% %éﬁnm@wdﬁéﬁ@@a( 58 acl8Mi ng

menbr ane

20071057?29#@?@@388%%@%%‘“%@{6@) r‘#%?\%‘fr‘wg i \sgg’ TS o B YRS 0 be
enpl oyed, e.@as cdoyedus® f andirethyl mad] exiyl @hlonidb ul7i(Addrichjnds hodadudrapwisa owert h an
aerosolizing _agent, or via perfusion in a fluorocarbon_or synthetic

pul monary sutd Bt 6t MLy G4 erd2al hmaibb i hegisdting FracueroREIEAASHITSH 860 i di ne
Conpounds cair: Re 3b AiHUhAt&ThixRS & BN pR‘Pt%} Ih‘?J yeno\ﬁ' R reddiBinlikQp@lvapi nders and
exci pients such as triglycerides. [00286]1n anot her enbodi nent, the

4- Oxadi azol yalkmepeo icdolric r@ompanpmistusaandibe dmlrgane;r ks werafiltersd clTbse in

t | S 249: 7-1533 d Treat
b ol B poeshBa TR At i e L Bl el e a1 7. 327
and 353- 365 fed 9899 solﬁ@cﬂ@@azﬁ&]dc@nt‘/&ﬁéd ﬂl'ilﬁtrbl@ @ﬁ?@ﬂtdfe Mhe rédMue was

4- Oxadi azol yl - plperldlne Conmpounds can elivered in a controll ed-rel ease

syst em ( see, regisgplved3nd b1 09 miMengt wad h%mﬁll th Q81" Cdhs 1¢f intbapres¢nce ®f R ease,
supra, vol 9

dlgCUSSGd |n§ ggfgé%g%%gﬁeﬁéngé%}e ﬁ?ﬁﬁ%g&§9§§§§£§95@335?§§5§§%§§§Egg
used. In onev&mﬁeﬁwmn%moaemmrmcm;o fiee usadlekahbRnpetrwasgtirdied ®y flash

249: 1527 1533 (1990);  Sefton, Crit. Ref Biomed. Eng. 14:201 %1987)
Buchwal dl et afhromajgegphy ualegB@acthrg@éfthyaw%ah@wnéﬁs %JPent tREVERG? 805, Med.

321:574 (19 h t Iy sed
(see Medi cal t%i%)) (#lgzao??g%s%éfﬁgg WP (gD%ﬂf Egzéi ?Lla € 102#13 ((Y;}\?eép%déj

1974); Contr| Ved Dy, QQHBB@a\(B,IZ H;nlsl 41-9.430myQ HY 086@75&&5&%) am-Penf or mance
(Snol en 20and Bal | eds. %@ ? r and Pepg . Macronol . Sci. Rev.
Macr onol . Chi@n2 B3: 2@(‘2_[%9)1 42 8(t 4F. 7.05 Rhce 228: 190 (1985); During
etal., Ann. Neurol. 25:351 (1989); and Howard et al., J. Neurosurg. 71:105
(1989)). In yet another enbodinent, a controlled rel ease system can be
placed in proximty of a target of a 4-Oxadi azol yl - pi peridi ne Conpound t hus
requiring only a fraction of the system c 25dose. In further enbodi nents,

t he 4- Oxadi azol yl - pi peri di ne Conpounds can be adm ni stered by

control |2d-rel ease neans or by delivery devices that are well known to
those of ordinary skill in the art. Exanples include, but are not limted
to, those described in U S. Patent Nos.: 3,845,770; 3,916, 899; 3,536, 809;
3,598, 123; 4,008, 719; 5,674,533; 5,059, 595; 5,591, 767; 5,120, 548;

5,073, 543; 5,639,476; 305, 354,556; and 5, 733,566, each of which is
incorporated herein by reference. Such dgsage forns can be used to provide
slow or controlled release of one or nore active ingredients using, for
exanpl e, hydropropyl methyl cellul ose, other polymer matrices, gels,

per neabl e nmenbranes, osnotic systens, nultilayer coatings, nicroparticles
Ilposones nicrospheres or a conblnatlon thereof to prOV|de the desired




10of a pharnaceutically acceptabl e excipient so as to provide the formfor
proper adm nistration to the animl. Such pharnaceutical excipients can be
| i qui ds, WOCh7A572%84t er and oil s, including those of pet POT&RAG06AMIIANAI

veget abl e, or synthetic origin, such as peanut oil, soybean oil, mneral
oil, sesanme oil and the |ike. The pharmaceutical excipients can be sali ne,
gum acacia, gelatin, stasgh pgshmpld & Syntheki€ofTompouldl 2@ dal silica, urea,
and the like. In addition, auxiTrary, stabiTirzing, thirckening, |ubricating,
and col ori ng agents may be used. When administered to an animal, the

phar maceuti cal Iy acceptabl e exci pi ent Scheme8ref erably sterile. V\at er is a
particularly useful excipient when the 4-Oxadi azolyl - pi peridine Conpound is
adm ni stered

gl ycerol 20sq| uki n al so be enpl oyed asi|li qui d excipient s
particularly f | e sol uti ons, ASuit e phar mace cql }%}Lpi ents
e
0

al so include st , |l actidge, sufrose,Clgel atin, ~wrige, flour,
chal k, silica gels sodi tiimn stearate, glycerol nonostearate, /talc, § ium
chloride, dried $skimnilk, glycerol, prdBylene glycol, wat a et hang) , and
the Iike. The presgnt conpositions, if desirgd, can aI so cogtain 25m nor
anounts of wetting enul sifying agents, or pH buffering agénts.

[ 00289] Sui t abl e phagmaceuti cal |y acce?pMa‘bi"@l carriers or excipfents for

i ntravenous adnini $iration of the 4-Oxadi azol yl - pi peri di ne Conpounds
i nclude, but are not limted to, normal (about 0.9% sallne about 25 to

about 30% po yl ene_gl ycol. (" PEG!) e or and
about 2 to a@ég%ﬂ 30% 36&%&9 ?ﬂb?f’g ?/‘Iha%og &%‘?M&ﬁ%ﬁ h‘f"éﬂd\ﬁﬁ‘{l}ﬁe%\ﬁter I n
one enbodi mengop mpmemb;de@me hRd 0'3%f@vﬂlﬁ%l)mah§ltaﬁﬁﬁé @8s SRIALUNAE t he
conmpound di ssolved in sterile isotonic aqueous ffer. Where necessary, the
conposi t iSonsnifrageradtgwsphece. ubllee reseltingbolution vag COQalgém 0 Q:@mcbb@htqr@mbylf or

0ty avenous SATSTIBLLER O0R RRARFI LAk Ruul PRl < RUERA P ot
i ngredi ents abausuwR!stigdd at@i”(elforslmﬂfrﬂdrﬂryﬂ@(edrfb?(&d tAﬁ@ett}lnerpexhéu Wké t dosage
form for exanple, as a dry lyophilized powder or water-free concentrate in
a herneti cal chlat@%yp@cre@@mfhwﬁéra e e R OB ARE Shgnethe Fesylbrgaesidug was cat i ng
the quantity ounds
are to be adrERe E . R e R p e P e,

from an inf us hehtheobtdtidescvert a¢moveg ustrgra ﬂomrpbaapmentT}maiemgnaMs wat er or
saline. Were . th zo] yl - di ne Conpounds are adm ni stered by
hi ecti on, i & D VEE el daabroy F B EVOIP 00 WaF Prict LAl be

provi ded so ,Tnykaj]& he ingredients may be m xed prior to adm nistration.

[ 00290] Sui t abl e pharnmaceutically acceptable carriers or excipients for

intraperitoneal admnistggti opQfoidf Ak 3F Potuodin@ers di ne Conpounds
i nclude, but are not linmted T&Fﬁ%ﬂf%‘l‘ne, about 25 to
about 30% PEG 15diluted wth saline oSchanep, about 25 to about 30%
propyl ene glycol (PG diluted with saline or water, and about gHto about
30% hydr oxypropyl 13-cyclodextrin diluted with water. 10029118E i’t abl e

pharmaceutically a lIpt able carriers or excipients for sub,q@L% e@us and

i ntranuscul ar ad ration of theq 4Q@di@aoly! - pi peridi ne 20SamrpRunds
i nclude, but are imted to, watep.cnohgglk (about 0. °- el ine,
25 to about 30% PES.diluted with saline or water, and ab 5ta_about 30%

PG diluted w sal ifne or water. [00292}Surtat®e pharnace
accept abl e cg ) Qr_exci pi ent's of Qg c@f,2lagARNLBl stration ©

4- Oxadi azol yI\-p idi'rne G’Orrpounds I n(;gh;ég@,y put are not 25lim

wat er, nor nal (abom&ﬁo%' 999 saline, about 25 to about 30% pol yet hyl
glycol PEG diluted With saline or water, about 2 to about 30% hdrexypropyl
| 3-cyclodextrin diluted with water, about 25 to about 30% PG dij uted with
saline or water, and about 1 to about 5% et hyl cel l ul ose diluted with

wat er. [00293] Sui tabl e pharmaceutically acceptable carriers or excipients

for 30i nty ac n8ip3jovent i %udé)@rsﬁamlmontﬂo%mm -BasHb 2 B Ak A BuBfrictRRI 21

4- CXadlazon pi peridi ne ounds include, but are not limted to, norma
(about 0. 99 (Addri¢hevas[soandy ighlerarathanetdysinli.o Pxakyhphlptife (Hremior m of
sol utions, suspensions, enulsion, tablets, pills, pellets, capsules,
capsul es containing | i qui ds, powders, 5sustained rel ease formulations,
supposi tories, aerosols, sprays, suspensons, or any other formsuitable
for use. In one enbodinent, the conposition is in the formof a capsule
(see e.g., U S Patent No. 5,698, 155). O her exanples of suitable
pharmaceutical excipients are described in Rem ngton 's Pharnmaceuti cal
SC|ences 1447 1676 (Alfonso R GEnnaro ed. 19th ed. 1995), incorporated

1 e T AN AN T™ A1 o o J___I. o, M




15granul es, powders, enul sions, capsules, syrups, or elixirs, for exanple.
Orally adm ni stered conpositions can contain preserving agents, coloring
agents, WO 2007@058229nore agents, for exanpl e, sweeteni ngPaFERRAHUTR0 as
fructose, aspartane or saccharin and flavoring agents such as pepperm nt,
oil of wintergreen, or cherry, to provide a pharmaceutically pal atable
preparati on. M08 BRYARY wayRle ahd thehl@lireMeatell bhdFQEMEUnde 8rgef TOOH. tTIRNS can
be coated or otherwise fornul ated to delay disintegration and absorption in
t he gastroi nteagianmaixture aws copled eboopt BuIRgratycand yelatliaseera den semeveaskinan
extended perjod of tine. Selectiyvel. [ e [ an syrroundi ng an
oarot 1 cal |y et Jbeik T srie i SR RENEF 88 SRR aniey” ShaRiy

adm ni st er edcagleuaas(1vi900)9 88108 riMeD evdsaissolved &t Watef200fth) shdfthesdlutien

envi ronment surroundi ng the 25capsul e is_inbibed the driving conmpound,

b
whi ch swel | scaoleddp syl Gdécerasstongh i qusous dapgthy 0% oiwt 73 Mgt ek,
aperture. Th | f i e | . o order
delivery pro |’épgékﬁﬁ%%gﬁﬁﬁﬁﬁgpﬁgeggyEgga%#g§9ﬁgg'g?g?%#gﬁké¥%?éelease
f or mul at i onstoludnt (269 dE) ays addedrdval 1 Stimkesping the e¢roperanrdsd@a0dCaluwping
gl ycerol stearate may also be used. Oral coppositjons. can include
30standard ¢ Eiaﬁi%é‘ﬁ’t"sa"gd’_c‘,%reé‘él“ﬁﬁHH?‘E“B‘F §tlrreé1cfgggré?f5 el b rdiResi um
stearate, Solglal?g}a%ec haE b&anfc%iré%}v@a%%eﬁé?ﬁ'temg&%lléa%Q%Wﬁtile@ 41d¢€

enbodi nment , h exci pi ents are” of pharnaceuti cal grade.

200710571229 PG¥ AGR20S &7ye1 Xt 5:@t{d00RI9 dicBone methhs Sre @hme ), phizd iEsSl) aal

conpositions,can have a co n goal ,of inprovin rug thera over that
achl eved by PRGN ORGERURAGY Pado s i e ar eI s oHEm e BeaTaresh T
control | ed- r @kR38@afeRsTBOKI 301 °0Nfof QURih S The 8ol WhiBiturafBauiith &hyldacetate

4- Oxadi azol yl - pt peri di ne Conmpound to cure or control the 5condition in a

mi ni mum anou@s0 efL)tto give 2203 Ark @ §8=1%) ascowhitosdlidd ' HONMR€CRChpd 3iS0r b

i ncl ude exte ct Lyl (o] d ced age f d

i ncr eased pdﬁﬂggysﬁ%h%FﬁiﬁchgpﬁHéggggﬁéﬁegkgﬁﬂ&gﬁrgg_?%ﬁggigf%%ﬁﬁg§?tions
can favorably affect the tine of onset of action or other characteristics,
such as 13 ood | evel s of se 4EQAGEZ0RKyhthiekie oFf W ug@dppound, and can thus
reduce the 10occurrence of adverse side effects. i00297|ln one enbodi nent,
controlled rel ease conpositions can initially release an anount of a

4- Oxadi azol yl - pi peri di ne Conpound thé%mﬁFﬁnb ly treats or prevents pain or

di arrhea, and then gradually and continually rel ease anot her_anount of the
4- Oxadi azol yl - pi per idi ne Conmpound to maintain this |evel OK thrrqgeutic or

15prophyl actic eff over an extend [ f time. To i phaih this

constant |evel of 4-CXadiazonp$§%&§?E |Qgﬁﬁbnpound i e Dedy\ t he

4- Oxadi azol yl - pi pexidl ne Conpound can b 'fePeased from thf R iiéFn1at ?

rate that wl gpl ace the amount of—4-Oxadiaael yl - pi peri\ Compotind

bei ng net abol ahd excreted fr t he . bod troll ed refeas f an
canvbe Btinulatgg%g§$2§§ﬁi%%%§ﬂbonditions inEf??ﬂng, but

active ingred
not limted to, chaff¥es in pH, changes I n’tenperature, concent~@gi n or
avai l ability of enAlmes, concentration or availability of wate,>or other
physi ol ogi cal conditions or conpounds. [00298] The anount of th

4- Oxadi azol y| -l peri di he Conpounds t 1 fective. in the treat nent or
prevention o@og%ﬂn or P3??%%8“888f3@%&ﬁ%ﬁ%ﬁg%WH“%%?E%@“E%BFbéﬁsﬁ?W y of
t he di sor derp@yrie 8adnl i(AMriAY§i dighlohgndiRane (300In1 9 W RadERE Glaljfl RBIbridy
standard clinical techniques. In addition, in vitro or in vivo assays can

optional |y b@28M3B ayeel iteo 16kiHmieéaiM golypen iedickiprasathans (4l adount s.
The precjse dogG.hQ P%t&f‘lﬂl&)’%flu%%daj a%g?.%’?o?@l@ .thetljé?ctfoﬁ%@&ﬂﬁ?\»fag’“t e of
adm ni stration, and e degree or severrty of the pain or diantea and can
be det er m neg¢bodarctorrdomgerhperatuee andigpimiles akredPéhenedd ealadpo ac piveitner in
view of each patient's circunstances and published clinical studies.

Bt anl o of { Bt ved GHOHTE HEEE rEuoMER A4 BBl L 0 SHERFARETT o

about 2500 mJ | A« 3 i ng or
Tess. i onc CrOMRIRETAYRTSYT pindh vl LA MR B8 SodRRE el 0. 01
mlligrans t@9adaqyB7100 mribl)jthe aeseltof salioxadicaalet yo —pf éce-deetendfonpound
about every h, .in anqt her enbodj mept abo 0.020 m.l|igrans to about 50
milligr aﬁ%%%m%s%lpp ﬁ%tfﬂ%?ﬂa?‘?d? BhbrAe R R la%e%mg €025
mlligranms to about 20 5m I ligrans about every 4 h. The dosage anounts
described herein refer to total amounts_ggmi nistered; that is, if nore than
one 4- Oxadi azol yl - pi peri di ne Conpound is adm nistered, the effective dosage
anounts correspond to the total anmount adm ni stered. 1002991Were a cel
capabl e of expressing an opioid receptor is contacted 10with a

4- Oxadi azol yl - pi peri di ne Conmpound in vitro, the effective anount for opioid

e - - o r N o ~ o~ A



p receptor. In another enbodi nent, the opiod receptor is an ORL-1 receptor.
In a further enbodi nent, the opioid receptor is a 8-opioid receptor.
25100301 1wheoer/osg24di azol yl - pi peri di ne Conpounds can be &€3I&pPaeoioni1sétro or
invivo for their ability to treat or prevent pain or diarrhea prior to use
in humans. Ani mal nodel systens can be used to denonstrate the

4- Oxadi azol ylenpep@irt Bl CaRaHAE e aftRhya thetdsufRGymixhie 3@2dd e aRr esent
met hods for treating or preventing pain or diarrhea in an 30ani mal can
further conptddiiéonalifihrt dtietemmgraterer Hdicangansg lager wis desantod anthihgraguepus

4- Oxadi azol y|_- pi peri dine ound i n i~pation .w ef f i nmount
of anot her tﬂrﬁlé?raeg{grﬁftlegw a]ea{mo'fm%%gtg p())rIa erréfé)l’lgi n\rér\éetlﬂgsgsﬂ“)f%lp %fs%% f(ﬁng?ngt i ng
opi oi d- r ecepé@pofatddchvfud td 18av@elnl off-white 3slid Whidhevasdefiphitserogant acti ng t he
cell with an effective anmount of another 5t herapeutic agent

1003041 Exanpregoforst ArCordbpiut ke sydmnas trineatadwithisiyl apetate 6250 Mt ed
Lo, an obi ol & BG0M Sl § (1 9L Al ANRLISPARR ICERTDS PP Gy 4 1),

antiinflannao&?y a an a m'grai-ne ‘agent, I nhiDi
antienmetic, @a48l7:40me MY i40204 86 k@I 2 HBN4.a9ui 10wy, IRBLSS-3A7 amt 2 ¢ppz.essant ,
a Ca2+ -channel bl ocker, an anticancer agent, an 10anti-anxi ety agent, an

agent for tr283i{mg2&h, pi et (hg Bh 2d¥dl -2¢ (Wwe2 d)sor der and mi xt ures t her eof

1003051Ef fective anpunts of the other therapeutic agents are well known to

those skilled in the art,6 Holixample bt Systhesis|ofGampourtdAFEki || ed arti san's
purview to determ ne the other therapeutic agent's optinmal effective-anount
range. |} one 15enbodi nent of the iny q}ion wher e anot her therapeutic

. Co h che 11"
agent is admnistered to an aninmal, the e1% ective anount of the
4- Oxadi azol yl - pi peri dine Conmpound is less than its effecti amoynt woul d

4- Oxadi azol yl peli di ne Conpound and t

JO/ eat or prevep omn—dirar rhea. [ 003Q6)1Exa

(ggri st s hnel ude, @ |

al I yl prodi ne, aprodf ng, anil erindire, 2yl nor phi ne,
di hydr onor phi ne, 2&di nenoxadol , di nephept anol ., di net hyl t hiranfwr ene,
hydr ocodone, hydronor phone, hydroxypet hi di ne, isonmethadone, ketFnbeni done,
nar cei ne, ni O3#FIphi neA hdnllé4.36 phraold portivorafeti¢thdoméne wad aldetiitne,
propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically acceptable
oxycodone, di rocodei ne, phi'ne,
steroi dal 10ethyl acetetd /dreranorselagnd i sive it obAFhs pi/z Phl, HONMIRo((dPOD) &

be where the other therapeutic agent is pQt adm nistered. thi g case,
wi t hout being Qound by theory, it is be ed that the 7 o

i ) ﬁ@g t her apeuti c dgent Act
20syner gi sti ( es of
useful opi oi d\a pmted to, al fentanil
bupr enor phi ne, mrph&nol, cl oni tazene, todei ne, desonov e, Nt
dext ronor ani de, \dezoci ney di anpr om de, diZnor phone, dihy oqie
di oxaphetyl butyratyg, dipipanone, eptazoci ne, ethoheptazine
et hyl net hyl t hi anbut ene, et hyl nor bifitkhéamiae/dighlergstdme f ent anyl ,
| evor phanol , | evophenacyl norphan, |ofentanil, neperidine, rneptazinol,
net azoci ne, net hadone, netopon, norphine, nyrophi ne, 30nal buphi ne,
nor nor phi ne, . QOJ.QRi,pangne i um . oxyc ne, .0X rphone, papaveretum
pent azoct ne. | riRERE (DRl RN R AR SR PR Rt
pi m nodi ne, idek hftﬂiﬁbﬁlﬁam&?ﬁé}%pﬁ% Ir&R1tidY PIRH as BHRA’S DACNAd 2B1(ORk kam
sal t s ther eo?. 18 adobnwas adéasl. { Herreadtion3niaoge Was pticed atdl & onBddindgae®, t he
opi oid agoni st_is . selected,f .codeli hydronmor phon r ocodone,

%) Peﬁqygratur% OL é E Aé{eﬁgﬂd% g%rbq’%ﬁ'llenvg{a }lrgsrw R0 mSY?(Q%grd)gqr,y

oxynor phone, ewparai@cadtherkidic acs pptifibd By SasH chrofetogeiphy asitg @i gtddie D
t hereof 1003081Exanpl es of useful non-opioid anal gesics include non
di cl of enac, r 0 r roLpr n, 5f f uf en,
ket opr of en, ?%gégﬁg é&gqg}éggfﬁpgﬁ?’%a ﬁ?%@éﬁﬁ%gk%6?g§?ﬁ?§§$gﬂﬁéﬁ§ren

mur opr of en, p LUOXBPMOI7EN), 256302 45 €, 4 MY DOROFEM, YHAA! G- €0D ¢masiH],

fl uprof en, bucloxic acid, indonethacin, sulindac, tolnmetin, zomepirac,

ti opi nac, zidonetacin, acenetacin, fentiazac, clidanac, oxpinac,

15nmef enam ¢ acid, mecl ofenam c acid, flufenamic acid, niflum c acid,

tol fenantt acid, diflurisal, flufenisal, pi roxi cam sudoxi cam i soxicam
and pharmaceutically acceptable salts thereof, and m xtures thereof
Exanpl es of other suitable non-opioid anal gesics include the follow ng, non
limting, chemi cal classes of anal gesic, antipyretic, nonsteroidal
antiinflamuatory drugs: salicylic acid derivatives, including 20aspirin,
sodi um salicylate, choline nmagnesiumtrigglicylate, salsalate, diflunisal,
salicylsalicylic acid, sulfasal azine, and ol sal azi n; para am nophennol
derivatives including acetam nophen and phenacetin; indole and indene
acetic acids, including indomethacin, sulindac, and etodol ac; heteroaryl
acetic acids, including tolnetin, diclofenac, and ketorolac; anthranilic
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ed. 19th ed. 1995) which are hereby incorporated by reference in their
entireties. Suitable Cox-11 inhibitors and 5-1i poxygenase inhibitors, as
wel | as YAWASTBAs t hereof, are described, anpbng ot hePCHER2&S§/0111/0 U, S,
Patent No. 6,136,839. Cox Il inhibitors include, but are not limted to,

rof ecoxi b and cel ecoxi b. 51003091Exanpl es of useful antim graine agents
include, but are not |iRi7t edpkamphé Pi SORtHeSE of Toishud@r HgEam ne,

dol asetron, ergocornine, ergocorninine, ergocryptine, ergot, ergotam ne, 11
umedr oxone acetate, fonazine, lisuride, |onerizine, methyscrgidc oxetorone,
pi zotyline, and mixtures thereof. 1003P¢™Fhd2 ot her therapeutic agent can
alternatively be an antienet ¢ agent. 10Useful antienetic agents include,
but are not limted to, nttoclopromde, d ri done, proc perazi ne,
pronet hazi ne, chlorpronazine, trinetholsanzam/de, ondansetrlQ Jr Anksetron
hydr oxyzi ne, et ylleuci ne nonoet hangPagfne’_al i zapri de, azas®tron >
zi ne

benzqui nam d i efa autlne br omopr \de, i ne, clebopride, cy%l'

di menhydri na oI dol aset r ol i ne, nethall ataw, e

met opi mazi ne, bWIo oxypendyl, ipalezi ne, scopol anine, piride,

t et r ahydr ocannapi nol , ?hie hyl per azi ne i opr oper azi ne, efron, and
m xtures thereo 0311] gkanpl es of use 0- adrenergic kef's |nclude,
but are not limitlgd to, acebutolol, al predolol, anosul ab arpt i nol ol

at enol ol , befunol olyy betaxol ol, bevantol ol, blsoprolol ynhyol ol ,
bucunol ol , bufetolol, bufuralol, bunitrolol, f’bupranolol [
hydr ochl ori de, butofilolol, carabmﬁmmmmudwtwgmghmwcarved|IoI ¢gl iprolol,
cetanolol, cloranolol, dilevalol, epanolol, esnolol, |ndenoIoP | abet al ol ,

| evobunol ol , neplndolol netlpranolol netoprolol nDproIoI nadol ol ,
nadoxol ol , nk9346ll ol , AiZ.8hail 620. 721nm<dhp¢r@bn %m@hmm wq@@d@@d ©laol ,
pi ndol ol , pragt ronget-hal\ol ot al sul fina
talinol ol , tggfpgﬁ? SFHAE 1 nl)%ﬂun no?g?ﬁbggto PBP%ﬁoimmanﬁn¥mB§ﬁglol
[00312] B&thﬁﬁ:r ﬂftrdgsleﬁmhos@mfecqm wéssiBiteSolutioh Wi coblell t@0 eCraad 2Bi(rtged to,
acetyl pheneturide, albutoin, aloxidone, am noglutethin de

4- ani no- 3- hy@PxPBb tXAs jadde | The rspetionaBixaHE das Stiaed Al ‘Gefor By adeoem cal ci um
brom de, car i Qr t I eci nem de,
30d|ethad|one |netE@Hggngﬂgggggﬂ??¥§?%‘Q%?gggggfg&ﬂggﬁggione?

et hosuxi m degvapbiatdiraind thed ekidae nat purifiediby ﬂssh’ré],rorgatbgl;aphy using a gradient of

5- hydr oxyt rypt ophan anDtrlglne magnesi um brom de nesi um sul f at e,
nephenyt oi n, efﬁé‘rﬂ?ﬁ@ ke /diexane asrfé??i‘éﬂ%g‘tvﬁll 2 %Fﬁ&%l w/z §0dy nglﬁ‘i(@@om%

5-rnet hy Qhﬁﬂ%9t I h ant

nar cobar |ta? nlrneta? pan1 ???2?%Q%n?3§§@§¥B%gégYﬁ£¥bb§?hﬁéﬁ aglone

phenaceni de, 2 pﬁ@me# kBr hb7-a139 (oheinid), 2rded2 09 Sphe kiobh bl t4al (m, 2Hén 3wt hi2@le,

phenyl met hyl parpjturic a yt oi n, phet henyl ate sodi um potassi um

brom de, pregﬁﬁghsﬂéﬁ rr q&@ S%Bprogabide sodi um brom de, sol anum

strontium brom de, suclofenlde, sulthlane tetrantoin, tiagabine,

t opi ramat e, trlmathadloné8 vakgas ¥a Anf'~-~ 2 -“?"'-wbatrln and

zoni sam de. 1003131Exanpl es of useful antldepressants i ncl ude, but are not

limted to, 10binedaline, caroxazone, ggidndd pPram (S)-cital opram

di mret hazan, fencam ne, indal pi ne, indel oxazine hydrochol oride, nefopam

nom f ensi ne, itriptan, oxypertine, paroxetine, sertralisne, tbbaze5|n]
d

trazodone, b XI# i procl ozide, iproniazid, isocarbox Ianlde
i otinine, rolicyprine, rolipram -t |n
eri i ne,

octanoxin, p

metralindole, m rtazepine, adlnazolan1 15am tri pt

am triptylinoxi annxap e, butri ptH JN@taBWonlpranlne :X|pt|I|ne
desi pram ne, di Darfzepin, ’%lnetacrine, dothleg%n, doxepin, f
i m pram ne, imprlam ne N-oxide, iprindole, |ofepramne, neli
met apram ne, nortmnyptyline, noxiptilin, opipranol, pizotyliney
protriptyline, qui amne, tianeptine, trimpramne, adrafi

benactyzi ne, bupropion, butacetin, 20di oxadrol, dul oxetine, etogeridone,

f ebar bamat e, fernox@étine, fenpentadim, fl uoxctine, fluvoxam n#
hemat opor phyrin, hypericin, |evophacetoperane, nedifoxam ne, ml nacipran,
m napri ne, nocl obem de, nefazodone, oxafl ozane, piberaline, prolintane,
pyri succi deanol, ritanserin, roxindole, rubidiumchloride, sulpiride,

t andospi rone, thozalinone, tofenacin, tol oxatone, tranylcyprom ne,
25L-tryptophan, venl af axi ne, vil oxazine,qgpnd zinel dine. 1003141Exanpl es of
useful Ca2+-channel bl ockers include, but are not limted to, bepridil,
clentiazem diltiazem fendiline, gallopam |, mbefradil, prenylam ne,
senotiadil, terodiline, verapam |, am odipine, aranidipine, bam dipine,
benldlplne C|In|d|p|ne efonldlplne elgodipine felodlplne |sradipine,
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opi zepi ne,




dezaguani ne nesyl ate, diazi quone, docetaxel, doxorubicin, doxorubicin
hydr ochl ori de, drol oxi fene, droloxifene citrate, dronopstanol one propionate,
duazonyciWO 28457 8at e, efl om t hi ne hydrochl ori de, el saRCTHERZI0G/011150
enl oplatin, enpromate, epipropidine, epirubicin hydrochloride, erbulozole,
esor ubi ci n 15hydrochl ori de, estranustine, estranustine phosphate sodi um
et ani dazol e, [0eBgTOsi deA et QRO aemplh esRplelof 18 tae@isstiRed fraglo aalfe
hydrochl ori de, fazarabi ne, fenretinide, floxuridine, fludarabinc phosphate,
f 1 uor our aci | ammppiade MedAnab(7N, dyducilordde ressdiing solytionswasistirred geredliuk 406 ne,
gencti t abi ne f ori r rea, i i Gl r |
i fosfam de, Wﬁ’ﬁfg@en%?afdrﬁ’gw%%@aﬁ "WG? it%gqroﬁiend)%%%rgﬁg? %gfr%gdeg&yeﬁ? erl eukin
11 or r1L2), themte@ndvedan vaddoato 2ave d cru@e §aigle. Thé arudb wak puefiéebpn al fa-nl,
interferon alfa-n3, interferon beta-1 a, interferon gamma-1 b, iproplatin,
i rinotecan hRMEPHERYGFLEasingZnYoanethano! i DM & 2ivesPndric24 assipicotdlider/z
acetate, lia lof bde, t, I AU i
| osoxant ronegﬁéﬂd)%[g%@%g%?%nggzgf{)ég ’,loxat%ﬁngghe?'or?e@ﬁg%t%ﬁ% brsl’el
hydr ochl or i db), 3n&0@s2 H)) 3.46 é8sab &), 2568 B@e Hpl2. Bceb2(®, 2 i) nhebars,
menogaril, nercaptopurine, nethotrexate, nethotrexate sodi um netoprine,
nmet ur edepa, @-t4 Hlloni de, mitocarcin, nitocromn, mtogillin, rnitomalcin,
mtomycin, mtosper, mtotane, mtoxantrone hydrochl ori de, mycophenolic
aci d, nocodazol e, nogal &fci Examplep! Syhthesisof {iompoundAFEt axel ,
pegaspar gase, pelionycin, pentanustine, peplonycin sulfate, perfosfam de,
30pipoerﬁan, pi posul f an, piroxantroqﬁmgxgggghloride, plicanycin,
pl onest ane, porfimer sodium porfironycin, predninustine, procarbazine
hydr ochl ori de, pu cin, purornycin hydrochloride, pyr azri n,, ri boprine,
n
é

.. 0 ! . ? N

rogl etimde, ml \ _safingol hydrochloride, senustine, axene,
spar fosate soaiN a%ﬁ?ggycin, spi roger mani um hydr ochl o

spi ronusti ne, spiro-Iat'né>streptonigrin, strept ozoci n, sul of enur,;
talisomycin, tecagal an sqgf um tegafur, tel oxantrone hydrochl{oride,
tenmoporfin, tenipdside, teroxirone, testolactone, thiarnipring
thi oguani ne, thioyepa, tiazofurin, t INyMetenele, toremni fene
trestol one aaisate,wtmiciribine phosphate_  5tgi metrexate

gl ucuronat e, grel in, tubul ozol e hydrochl oride, urac
uredepa, vapreotjde, verteporfin, vinblastine sulfate, v
vi ndesi ne, vi ndg e sulfate, vinepidine sulfate, vinglyci
vi nl eurosi ne sulfate, vinorelbine tartrate, vinrosidine sul¥g
vi nzol i di ne sul f at @FLvor ozol e, zeniplatin, zinostatin, zorubi aFg

hydr ochl ori de. 101003161Exanpl es of other anti cancer drugs include, but
are not limted to, 20-epi-1,25 di hydroxyvitam n D3; 5-ethynyluracil;

abi r at er one; [0A848r ubi cAr).3 g Y0.bbimiesie saragle of pdiolas didatwdddai2n;o al desl euki n

ALL- TK antagoni sts;. altretanm ne; anbhamustine; am dox; am fostin
ani nol evul i nfBMaRIadN Mhamgt £ith _;Alaﬁgl_§c hggcs Hs%gw@ftméfy%éﬂggﬁ Pb@ﬂé for
andr ogr aphol ¢lgyin aPRl RAENESI S thidM 1 b8l to AV &AM Pesdtuldand I8RLAIANST G

antarelix; anti dorsalizing norphogenetic protein-1; antiandrogen,
prostatic cathen noneyedantviesttoeyery crade savegpl Abe omide avas ipsehekby flash

i ti.des; hi di col i yci ; ' | at :
apopt osi b 1 cipRRsREP K e ot ! 5L BRSSP PR & REA Rase
asul acrine; gt RFRSEARGiteXolil M5 5L HARMRAGIFEE 6 34681 D@L BLI R @HCLy),

axi nastatin 3; azasetron; azatoxin; azatyrosine;, baccatin 20111
deri vati ves; 6.83llzmdlH), b&Di(bwdtid), 3.98CR%, ABM), drfitay 6 it 2 H) b2H GoshB &) 291-

B; bt ul i ni 2 RRNH: DBRGEOP A bt P APt S de; bl sant rones

bi saziri di nyl sperm ne; bisnafide; bistratene A, bizelesin; breflate;
bropi ri m ne; budotitane; buthionine sulfoximne; calcipotriol; cal phostin
C, canptothecin derivatives; canarypox |L-2; 25capecitabine;

car boxam de-am no-triazol e; carboxyam dotriazol e; CaRest M3; CARN 700;
cartilage derived inhibitor; carzelesin; casein kinase inhibitors (1COS);
cast anospenni ne; cecropin B; cetrorelix; chlorins; chloroquinoxaline

sul fonam de; cicaprost; cis porphyrin; cladribine; clomfene anal ogues;
clotrimzole; collismcin A, collismcin B, conbretastatin A4;
cornbretastatin anal ogue; conageni n; 30cranbesci din 816; crisnatol;
cryptophycin 8; cryptophycin A derivatives. curacin A

cycl opent ant hr aqui nones; cycl opl atam cypenycin; cytarabi ne ocfosfate;
cytolytic factor; cytostatin; dacliximb; decitabine; dehydrodi demmin B;
deslorelin; dexanethasone; dexifosfam de; dexrazoxane; dexverapaml;

di azi quone; didemin B; didox; diethylnorsperm ne; dihydro-5-azacytidine;

I L T ~ N [ 1 T . T 1

i ne sul fate,
sul f at e,



extract; myriaporone; N-acetyldinaline; Nsubstituted benzam des;
nafarel in; nagrestip; nal oxonet+pentazoci ne; napavin; naphterpin;

nart ogr asWPRPOB@RPl at i n; nenorubi cin; neridronic acid; PREFPREN6/011150
endopepti dase; nilutam de; nisanycin; nitric oxide nodul ators; nitroxide
antioxidant; nitrullyn; 06-benzyl guani ne; octreotide; okicenone;

ol i gonucl eoti des; onapri stone; ondansetrgn; ondansetron; oracin; oral

cyt oki ne i nducer; orﬁéBIatin; AU G OXDINESIS 0L LOMDOYRG, (54

paclitaxel; paclitaxel anal ogues; paclitaxel derivatives; pal auan ne;

pal m toyl rhi zoxi n; 5pam droni c acid; panaxytriol; panom fene; parabactin;
pazel |'i pti ne; pegaspar gase; peldesiné&hﬁﬁﬁtﬁ%an pol ysul fate sodi um
pentostatin; pentrozole; perflubron; perfosfamde; perillyl alcohol;

phenazi nonyci bhepy| acet at e; phosphat ase inhibitors; pig
, d}tge

pi | ocarpine h ; pirarubicin; piritrexim place
pl asm nogen acti i phikbi tor; plati num conpl ex; platinumeg
10pl ati numtriam ne CoﬁpléX; porfimer sodium porfiromycin; {prednisone;
propyl bis-acridoné; proStaglandin J2; proteasone inhibitorsw [

A-based i rmune nogu or; protein ki hdgaviehandli bitor; protein ase C
inhibitors, m ] , protein tyrosine phosphatase inhibjt puri ne

nucl eosi de pt
pyri doxyl at ed

yI ase inhibitors; purpurins; pyrazol o@ ine;

g | obi n pol yoxyet hyl ene conjugate; 15 ra&E/ antlagoni sts;
raltitrexed; rafngsetron; ras farnesyl protein transferase {fnhibi
inhibitors; ras~GAP inhibitor; retelliptine denethylated; rigehium Re 186
etidronate; rhizoxAGE ribozynes; Rh | retinam de; rogletim deygpgohitukine;
romurtide; roquininmex; rubiginone Bl; ruboxyl; safingol; saintopin; SarCNU;
sarcophytol A, sargranostim Sdi 1 mnetics; senustine; senescence derived
i nhibitor 1;[08845€e ol i @B ER30 ARTS]) 918 BAAAE s 8idsdIianini 2000 Bil bOr S;
signal transduction nodul ators; single chain antigen binding protein;
si zofi ran; stpuoBRanaethnodl (N, b‘dd@@gp%@é@w&msalﬁtwnmlsaaég atsflusdorver ol ;
somat omedi n b At gy YO ol A0 HicDo1c8 RABPlcfBEk e AR GATNE LD
spi ronust’i ne;” spl'enopentin; spongiStatin 1, squal'am ne; stem cel
i nhi bitor; sthemrenedveddi vasioan giveha drido@sasnplet The amideleas pturifiedkby ash
i nhi bitors; éﬁlfinosiﬂe;,superactiVE égyasoac jve intestinal peptide
ant agoni st ; SViPAYCSERNY BEpgAigRAdIEQ REYhRIFEAL shaERe AT &0 grride ghiedbe Mcans;
tallinmustine; i, f B ol gy 1R S T1:H ar X al an
sodi um tega?fuéwgalvﬁ{r}tae%?bg] ?ﬁémg%f’e oner a@}pmi %??%)?sﬁ@g%p%)??%%

t enozol om de(bsi2Hi),30%3-8187 (ingt HHchoo208le@ackHY e, 6&-2154 #noait)e2.3912al i (h, alst | ne;

t hi ocoral jne; thro oi etin; thraonpopoietin mnetic; thymal fasin;
thynnpoi%&ihHédr ng?gp’%%Bnyé%ﬂ‘pﬁghﬁﬂﬁ}nan; thyroid stinulating hornone;
tin ethyl etiopurpurin; tirapazam ne; titanocene bichloride; topsentin;
torenifene; totipdlenkxay 2 d QRE-1-Regg Bipging Afinity AAssavst r et i noi n;
triacetyluridine; triciribine; trinmetrexate; triptorelin; tropisetron
turosteride; Si ne Aq Enhibi : i:AS; UBC inhibitors;

ubeni nex; urwggﬂ@tal é?%ﬂ§§§3¢| é%hggiﬁwhh%ﬁﬁ?@?%gﬁé factor; urokinase
recept or antafuadisrdyl-pipprdiot Cdeipounds whd o B: on@R L drresgrsommnder yt hr ocyt e

gene therapy; vel aresol; ram ne; verdins; vertepaorfin; vinorelbine;

vi nxal ti ne; %??%Hﬁ@ﬁ”%%?%%@ﬁgf“?gﬁﬁfﬁPHH@?“%%WPBPE?WH%eéiIascorb; and
zinostatin stimalaner. 51003171Therapeutic agents useful for treating or
preventilRg an addictive disordetli M&E%@M&n limted to,

nmet hadone, desi pram ne, amantadi ne, fluoxetine, buprenorphine, an opiate
agoni st, 3-phenoxypyridine, or a serotonin antagonist. [00318] Exanpl es of
useful anti-anxiety agents incluggy.-pPplecédisr MetbldndiPr&hritn 10

benzodi azepi nes, such as al prazol am chlordi azepoxi de, clonazepam

clorazepate, diazepam halazepam |orazepam oxazepam and prazepam
non- benzodi alP€pfHe agehtigcagsuichirasbtbinspiioonsigmandt. thoaisg Q) urdess notedch as

bar bi tuates. [00319] | es-of other. u tindiarrheal, agents include,
but are ot e N ABRES i iR Gk AT LN LI PRGN

cl oni di ne, osgisidatiederr-1x@4ORIC holeesstyn @eikie Elh&0B3RbA MA) are prepared by

4- Oxadi azol yl - pi peri dine Conpound and the other therapeutic agent can act
addi ti velly oysing geldnia iggrerldihyeotenicdypdisr -3 MmN AgGlz, 3GmbhBEEESoBieht , a

4- Oxadi azol yl - pi peri di ne Conmpound is adm ni stered concurrently wi th anot her
t herapeutic agent; for exanple, a conmposyiion conprising both an effective
anount 20 of a 4- Oxadi azol yl - pi peri di ne npound and an effective anmount of
anot her therapeutic agent can be adm nistered. Alternatively, a conposition
conprising an effective anount of a 4-Oxadi azol yl - pi peri di ne Conpound and a
di fferent conposition conprising an effective anount of another therapeutic
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150r less. In yet another enbodi nent the 4-Oxadi azoyl yl - pi peridi ne
Compounds will have a Ki (nM of about 6 or less. In a further enbodi nent
t he conpdOR80MISF329have a Ki (nM of about 2 or | ess. | RCEEPRIARISher
enbodi mrent the conpounds will have a Ki (nM of about 1 or less. In yet
anot her enbodi nent the 4- Oxadi azoyl yl - pi peri di ne Conpounds wi |l have a Ki
(nM of abouti0uLl/10%kn] @8l9), folRHRABIhbindgtM Ei&0witE atitgueoRitenienohipsiof a

conmpound providing 50% of the maxi mal response for the conmpound at a n

receptor. 4-MrEgraespig cofegied bricenri fpapouaic 980t &4n 45 mmdtdg'Caand GTP ECso

(nM of abo 0 [ 4 e {0l e funet i0 n one
enbodi nment , u}%%%%f?ﬁ%gg%p%ﬁ%ﬁ@lﬁl_h?# %@%ic I rl?g:ptfoénggélncg)ggéwn?{afmﬁ8\¥/l<ia'3argg//&1‘ LGTP ECso
(nM of aboulrofédd Gorientr&imhs ateddedéridihedauniridde B2SR &hfiiediures)CA)tpr6tein assay

4- Oxadi azol yl - pi peri di ne Conpounds will have a R GIP EC50 (nM of about 100
or |ess. 3 n $aggnt Wathdromie serd aibhast as ptaadad oRdigrets of we-%)gelrﬁea‘?m‘ér
Conpounds w E (nM of about 20 or less. In still another
enbodi nment , #h@ﬁ%‘ﬁ%(%g{%g)% S‘/ﬂ g;é)ie%eri di ne Conpounds will have a n GIP ECso
(nM of about 10 or less. In still another enbodi nent, the
4- Oxadi azol yl - pi peri dine 30 i | - EVERSd of about 8
or less. In still another e ) i ne
Compounds will have a IA GIP ECso (nM of about 2 or less. In still

anot her enbo@As2]it , t hRadieladidezedisplaperpeitibindieg Soapoion R Iwi lahd have a u
GIP EC50 (nM of about | or;less. In still a her enbodi ment, the

4- Oxadi azol y‘ie-ciﬂt?)fér”?%lbﬁe“ (HHGRASSPUR PT O-Ha{%?ﬁhrﬁ@m@%sﬁﬁﬁ% Bastoyout 0. 1
or 1 €551l 00N dehiTelith X3 Sl WertBh ol 18R i GlEInS] {161 S0 fiPOUNd
relative to the effect elicited by [D- A a2, N nethyl-Phe4,

d y- 015] - enkepiagibofter OAMBD' YlgCh, $ mavd&dp 8A LS GdaMiSEr, SOBaMdIBPES, pH Ad)j .t GTP

E 0 | t ffi f dto .t t t i
o di a1+ hea, RRFPRTE oried it b AESRRS p P RRRT ol el Bsb SoirelraiE Rave o p
GIP Emax (% uhbddEaictdeptih eAmEASAPephide WaehRAPinA®RIe L&) or naloxone, for

4- Oxadi azol yl -ggoeri di ne Compounds wi ||l have a GIP Enmax (/o0) of greater
than 75% | nOBhel atbodesnsativalheAll-regciianagigiopndysitesein; - ¢rsp Gspounds wi | |

have a P 9 f t 0 Ste:| b odi nent the
4- Oxadi glzsgrylf %gﬁ/lg%? ﬁlgt %&nﬁog% tstp(\?\nd?f‘ ?&F{ﬁeﬁ%ﬁgu B&@gg&;@%ﬁg}o greater

t han 100% | tensinated byrrapid diltratidnoditore6iwd INénififteAGEX A ditazsihtgs (Rickax di ne
Conmpounds wi | | ,Have a p GIP Emax_ (% of greater than 110%. In one

embodi ment  t MErgettadirasorkad g G ipal Tt YEHR SIS 99-WRH Jiesue harspisT Ermx
(% of areal Gral R hRMonkORABPATIY RS BY hiee Hiteartbn QLAALAERA ¥ho RLRET | di ne
Compounds will have a Ki (n of about 10,000 or less for ORL-1 receptors.
| n one enbodiceentd bindieg Boffdr Gileti pates yie-spbypgnédiynrie@otrp0dtider 2x31H. have a Ki

n of o] 2000 or less. In. o odi nent., .t he. 4- i azol yl.- pi peri di ne
Compound wi Prienaiesanaditen ekl Gy a1 u EmdndZs Stk bR Delisba ronc.
the 4- Oxadi aglaley hrefdoRfict sing aGRIRRAMMD-Cburt fhav@idwkil. (AMiaRfarafiRized 000 or
| ess. In one enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds will have a

Ki (nM of atrorg thz@oesite pempetition cppe fitting dynstiney indptspbiP ISM ye3.0

4- Oxadi azol y(: -agilﬁgé(%@&e Compounds will have a Ki (nM of about 100 or

| ess. In sti % an er ‘enbodi ment, the 4-Oxadi azol yl - pi peri di ne Conpounds
wll have a Ki (nM of about 10 or less. [00327] ORL-1 GIP EC50 is the

concentration of a conpound pro i(gi.g r‘réO%té)rf Lhe gls%séi mralce(rigrsponse for the
conmpound at an ORL-1 receptor. ée—g—%;ra%%pﬂoq%#&w—éo - ' npounds havi ng
an ORL-1 GIP EC50 (nM of about 10,000 or less stinmulate ORL-1

opi oi d- rEceppooBs3junct i Radioligandnidsealpricemait, asiaye user X adi BE)INAItrpidpRr | di ne
Compounds wi |l _have an n of about 1000 or less. In still

n ORL-1 GTP EC50 ( . .
anot her enbo@YEN3-0 Cyameleyih 4920me prmarangpriciadrgsombentidia apigid an

ORL-1 GIP E e - N e igent, the
4- Oxadi azol ﬁ% g%étpeﬁpggsrs]égr*ﬁ Htr?p%dag%géevl\,!sl F&hg}v@ngetﬁj 1&%@%%%@(% of
about 50 or biadmg buffes(s thM ipoilh&fo BMRO, J0emM Ttilnaa bagag pHi 7ag)oNph- pi peri di ne
Conpounds wi Il have an ORL-1 GIP ECso (nM of out 10 or |ess.
1003281CRL- 18%@30%@1%@% e e PéqSF%"@tOngi tugg]bsﬁ?déza@aﬁ%tmh
relativ o] - ef f | ol i J t - goni st.
A A S Gl X L B O S TR b s
conpound to treat or prevent pain or diarrhea. Typically the

4- Oxadi azol yl - pi peri di ne Conpounds have gn. ORL-1 GIP Emax (9% of greater
than 50% In one enbodi nent the 4-Oxadi azol yl - pi peri di ne Conpounds w ||
have an ORL-1 GIP Emax (% of greater than 75% In still another enbodi nent
t he 4- Oxadi azol yl - pi peri di ne Conpounds 15wi Il have an ORL-1 GIP Emax (% of
greater than 88% In still another enbodi nent the 4-Oxadi azol yl - pi peri di ne
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WO 2007/ 057229PCT/ EP2006/ 011150 10033016 GIP EC50 is the concentration of a
conpound providing 50% of the maxi mal response for the conpound at an 6
recept or . Wa2@xd372220l! yl - pi peri di ne Conpounds havi ng an S8CEEP2BEHOIIEMMN) of
about 10,000 or less stinulate 6 opioid-receptor function. In one

enbodi nent, the 4-Oxadi azol yl -pi peridi ne 5Conpounds wi |l have an 8 GIP EC50

(nM of abOUtemb@&%rerBina&%Jew]o‘ﬁt Wete @t@ihifdd Wrtagtti fileation bR 96-well
4- Oxadi azol yl - pi peri di ne ounds will have an GTP EC50 (nM of about

100 or | ess. UnHiligr GF/C fitter hletes éRasbaidprsoakedan §-50k pdliyathslepimipe §Sigimd) ne

Conmpounds wi |4l ve an 8 n s

anot her enbo ?rr}}e%%tngw?tsepeﬂ RS P%?%F’@M%ap%srst‘ gwgiq:on@))mka&@ ttRAhPYV é}g?;e an 6
GTP EC50 10( fiM fikfatiah dabhdsOvieti SO®ESice- k:old&imdlhg aﬁiﬂtmenteeﬁhmélmat t he

4- Oxadi azol yl - pi peri di ne. Conpounds will have an 8 0 (nM_ of about 25

or less. An stbsequentinered ate??odafortén% hOltrﬁé:lﬂyw(a’@ila?E’@FIWU%t ¢nskiadi ne
Conpounds w a GIP
o % 15 1 O sEera Packpll] o e s ORI oukRq S o pEBSna HIREIRE

ef fect elicifoed rhiyywat.- enkephal i n. I n one enbodi nent the

4- Oxadi azol yl - pi peri di ne Conmpounds have an 8 GIP Emax (% of greater than
50% In one enbodi nent the 4-Oxadi azol yl -pi peridi ne Conpounds wi Il have an
8 GIP Enax (% of greater than #59pioldrestptdl biatiaphesayemedurent the

4- Oxadi azol yl - pi peri di ne Conmpounds will have an 6 GIP Emax (% of greater
than 2090% jop3s4y ! | awﬂlﬂﬁn&'IMtémﬁbnﬁahﬁHﬂK%@ﬂéeﬂéQk% esd%%)ﬂﬁ"elh@hﬁﬁ
Compounds will have an 6 GIP Emax (% of greater than 100% 1n still

anot her Ehbokanpe wpiaideecaptox Gadppadciphedinfmuise)i wiere @lﬁmmdr’m’slymg cellaipacan 6

4 Ocath azol y75 B RRPHEREER SN SIS YEP B AT BE 958) 000 or

less for K rRtiepldby homgameatﬁtmodlh Ha@:tue gtrifheeﬂteﬂ%ﬂﬂts?ﬂléOWtrrb@ar&@M% ne
Compounds wi || have a or less. In one enbodi ment, the

4- Oxadi azol yfellsets érbwmeﬂefwxsa@hagow r< g fﬁat/%man 4 (G ryd pellespisauspentsgd o

nave a Ki (i B ARG Ehe S oo M RALE Y ARl EpBataES W }

304- Oxadi sz ovgte-detqueninedi usmg@berﬁmkaﬂisprmﬁelri assgweeageriwithriovine s@furalaltmtneﬁoo or

l ess. In still ot her errb iment, the 4- Oéadl azol yl erj di ne Conpounds
Wil have a RSN AKOBRGU RO ecrP T dBETORRESy et Rl Enbodi ment & he
4- Oxadi azol yl - pi peri di ne Conpounds will have a Ki (nM of about 100 or
less. In stijdo3ssot her RambBRGiNIEIse disPRcdnéMtadiagz abadl 0. piorEiNMAPHEUGOFPOUNS
will have a Ki of about 50 or less. In still another errbodl nment, the
4- Oxadi azol y(N@T(Jp‘gg Crfmmeol oo (a9 nei membrave peotedn ( Egoempbinst kimpatopi@d or

Wil have a Keemonpiafss SpAERR et R AMDRE whapl@fheDr gy P mPouns
concent rat i obindingduéfen(iu MMPOOFO diMi Jriabfobate, phle7 ApNomedpetitis pontieg fvas t he

compound at an |l c receptor. In gne enbodj nent the 4-Oxadi azal yl - pi peridi ne
Conpounds Wi 3‘? tenmiped in tﬁ‘“’ 10wy uBlebelgdnaloxenegtid abot- IAég@aC Y9Sone
enbodi nent, gi ¥en A AE FREPRYA 4 GIP EC50
(nM of about 5 0@3? gﬁ? %ﬁg’ de[ﬁjt]) prreélgt)@ tﬁ‘?t\ﬁwwé%‘?%f%t?ﬁ pi peri di ne
Conpounds wi Bindi@neaetldﬁs GER &tﬁtﬂxi()mwy cﬂplcaﬂbnatloﬂooﬁ or wEld Sl fil Irer F&EC

(nny of - aboultGaeFarBed) beidbd in O o e arp Bt sema forestife Was ==
154- Oxad} Az opettorieR @5ingial - VOIMASHRAEroktet (FARNAdRIKoGER bEERR fitMorPf about

100 or less. In still another enbodi ment, the 4-Oxadi azolyl -piperidine
Conpounds wi Whsheawétha209 (bire-guts binding busfer alfibier plaes wierd wbsequentl s diied atanot her

enbodi nent iaz i di Wi a GIP EC50
TR e N

4- Oxadi azol yhddet pad bitdievdése dpatedis WP AdkardiOTdpageud f¥r Ghin/MEeH0 (nM of about
10 or less. [00334]K GIP Emax %is the nmaxi mal effect elicited by a
conmpound relative to the effect elicited by U69,593. In one enbodi mnent the
4- Oxadi azol yl - pi peri di ne Conmpounds have an tc. GIP Emax (% of greater than
50% I n one enbodi ment the 4-Oxadi azol yl - pi peridine Conpounds wi Il have an

|l c GIP Emax (% of greater than 2575% In still another enbodi nent the
4- Oxadi azol yl - pi peri di ne Conmpounds will have an ic GIP Emax (% of greater
than 90% In still another enbodi ment the 4-Oxadi azol yl - pi peri di ne

Conpounds wi |l have an K GIP Emax (% ofggreater than 100% 4.4.2 Kits
1003351The i nvention further enconpasses kits that can sinplify the

adm ni stration of a 4-Oxadi azol yl - pi peri di ne Conpound to an ani mal .

1003361A typical kit of the invention conprises a unit dosage formof a

54- Oxadi azol yI p| peri di ne Corrpound I n one enbodi rrent the uni t dosage form

T ] I Y L o o, .



anot her therapeutic agent, for exanple, provided in a container containing
an effective anount of the other therapeutic agent. In one enbodi nent, the
Kit conprwee80795¢23At ai ner contai ni ng an effective amuntPCEEP2006/011150

4- Oxadi azol yl - pi peri di ne Conpound and an effective anpbunt of another

t herapeuti c agent. Exanples of other 15therapeutic agents include, but are
not limted to, those |isted 3heweu-RARB&indn®Datahe i nvention can
further conprise a device useful for admnistering the unit dosage form

Exanpl es of such devices include, but are not limted to, syringes, drip
bags, patchel038femn bagecralhndhe loner diesKi vades e aitsclivaihey exanpl es are
set forth to LSE . | I i ot, of
course, be c%-ns ?%%%&ngﬁgﬁ@%lg@%(ﬁ%gd% ?]ﬁ]l E%ltgyet%ﬂ];elé ?ﬁ@%gg}t%%%g&e@%l?l bed and
cl ai med her ediacrh&u Chypi@il liyathie anOx axfiaohgd-pi pariitie Oompomelsudilngvé B&i (nM)
substitution of all equival ents now known or |ater devel oped, which would
be wit hi r t hef 3993 Qerdessitapliadiagite HaRpi9id regeatoss ¢ In Aigemhidppery: the
formul ati on @K1 > h; i [y i t ngi der ed
o fal | with e L e o B L B L el e
1003391The f alotleniembodmaamp| ths 4 1@t adiazolyd-pifeadserfdmesiundobf ihelpusstntat | ve

4- Oxadi azol yl - pi peri di.ne ound f the present.jnventio s well as to
the oyt nos) evBrtey & HEe AR eV ST ot o RS Pt s o e etbs v
304- Oxadi azohYixaBiaP&lYi-FipREdire ReadPHvill Hﬁ/erhrléﬁgnmo) dMBERt I Sess. In tENanpl e

1: Synthesis of Conpound 16 Schene 6 1516 1003401To a suspension of 50 ¢
(719. 53 thol ynodifer wyndpdinydntrthe d-Onedrazohil-omeddineAlanpainds @till havad Ki (M) i n

h | 500 0 dded, 9 7 53 ). o i
e bonnt o oplRebull 1 Br festaCo ARG KD AGH Ak W TR} L8R 40 0 4

(144. 73 ol }-OxadfabslyRpipetidlide Compdunes, Khvgarksctivilr 4 Ks (BNpbNE1, N)5.9as
added. The resulting reaction mxture was stirred at roomtenperature for
0.5 h and t httdl 4-2feripieding & n-pPigid resepters- t hi s peri od, the reaction mixture
was allowed to cool to roomtenperature and the inorganic salts were
10filtered. The filtrate wa8.1dén it Bingi a evaporator and the
residue was purified by flash chromatography using a gradi ent of ethyl

scet ol e (s NEYRRBIES, €1 ¥oakul Yk B EILABI TP i P10, 1
3.46 (m 2 HnMpofaBed: WE0A0Nr 1dssHpr ORIAL recp(3ts. (Imong epoditncdd-tBe 11 (m 2 H).
L e Lo 5 AR S 8 ok BB 1,
NaHCOB (6. 58, fhthef 8nthbdindHiRthe 4@%@66@%&%@1&&5%&&59Q«ilﬁfhévéld‘ﬁ?(nh@j trogen

at nosphere. The m xture was cooled to"0 C an mal onyl chloride 17

(Al drich) waef sddetD0frapedss é&n etléan@errrmbodinétnthe 480xatliagolydpifkTidinenl ) . The
resul ti reaction m xt.yre tirred for, 30,.mn.and refluxed for 2
oAt ter 2 ComRPReR T AR (T ok gl 00 RElesS AP RE Beb St b om
tenperat ure @ed-ORA1iAAO) GAPETiSACHBpYRIAR Willlhhes & (IS ok (€ e6 Br AGE.d
chloride in the filtrate was quenched with 50 m of nethanol and the
resulting sol ution was concentr atseglo M 1. BiRdid vaporator. The residue was
redi ssolved in DVF (100 m ) and \ms_ec\%—{gbre‘d_%ﬁgé%% for 10h in the presence
of 2.0 g of 4 A nolecul ar sieves. The reaction m xture was cooled to room
t enper at ur e H35R1ol at | Tescalby, cher £ 0xadidzolpl-pipeudine Cogipoends willideesdapl e t hat
was purified by flash 15 chrqmatography using a gradient of ethyl acetate /
hexane as el @éﬁkof{agogﬁ \Peooé).%‘lﬁssofPr%ﬁ%?eBSQéHilai’GFGmPS.gWﬁ“i’ thos, 1H NVR
(CDC13) 7. 4 : &61}) / 4  KIm™MY e ? , 21{s, 2
H, 3. 47-%3. 43b(‘ E’qd‘]"g(’l ,‘p%’g%‘g? Lo %bs bA ?&%54(-“54)6%% ﬁ%’%ddpoo,r $ezs?.3g§ 2,17
(m 4 H, 1.88 dhodimen, 02 4-Qxfiazad2d-pip@DidRGOCHOPIRRBRGT/HERR 0 66 /(6) D50

about 2500 or less. In another embodiment, the 4-Oxadiazolyl-piperidine

Compounds will have a Ki (nM) of about 1000 or less. In one embodiment, the
4-Oxadiazolyl-piperidine Compounds will have a Ki (nM) of about 500 or less. In
30  still another embodiment, the 4-Oxadiazolyl-piperidine Compounds will have a Ki

(nM) of about 350 or less. In still another embodiment, the 4-Oxadiazolyl-piperidine
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18 1003421The pi peri di nyl oxadi azole 18 (0.735 g, 1.82 nmol) was di ssol ved
in 100 mM of dichloroethane and 0.3 m (2.18 mol) of triethylam ne was
added und¥P 28¢/a57B8en at nosphere. The resulting sol uti oRCREP260IEA t 0 OC
and 1-chl oroethyl chlorofornmate 19 (Al drich) was added (0.24 m, 2.18
mol ). The resulting reaction mxture was stirred at OC for 10 mn and
refl uxed forCémbourfistvall halid § KREiNMPAf aidue 250@balekd. €ln stiradothemenibsdimicht) a
rotary evaporator and then the resulting residue was redissolved in 100 mi

of met hanol . thHeOxakanolylmipesising CHRPYS 41|l hargia Ki (3 plisbopp 0@onlsps-and t he
vol atil es : ' - tar ;. ' - -

Fod; ssol ved Iy iR feaetBodheft, 1Y AOKMUANDL AhBlidind CEMREhA SRR a L o 5
g of 20: ni z(nBLpof dbodtEesrikss. 4. Synt hesi s of Conpound 22 Schene 9 22
151003431A 50 g(156.7 nmmol) portion of 4-Brono-2,2-di phenyl butyric acid 21
(Al drich)s was suspended in di chl grpegbiamendiapdatal) . Oxalyl chloride (14.4
nil, 164.5 nmmol) was added and the m xture heated under refl ux under argon
for 2h. The reaction m xture was cooled to roomtenperature and vol atiles

were then rel®938¥ i n vaeniealhy thsi 4-@xediezddypipeading Cohlperndievillkivelr Kias used

i redi atel y. di car at .9 g, 188.04 mml ) .was djssol ved in water
(200 ) - andPRerBP i BRE Jetite reepsr 1 onE PRobe ey iqueous

di et hyl am ng.cAQHbab -Fip8ridnt EhniPound SR i1PHa ) (nWBSo fag 8@ 000 @k 1Qweth by
toluene (200 nL). The acid chloride in toluene (25 nL% was added over 15
m n keepi ng envecmbadpaenit thed-Qradiszolyl @iprrrdimgCompowniigiviildaye akd (nldg of

resul ti m xt u irred.for an additiona at. thi.s.tenperature. The
or gani o Tayer bR rtra: an2bfe IR e OeRings R 10 (e

aqueous | ayeCogpbliraBtvill haié b Kdi(e¥h of strit Bamer lebs. Xinafe effibbdintkinit &tle ( MySO4)
and the sol vent evaporated in vacuo to | eave an off-white solid which was

left on the #&¥adipzedyhppeadise Compoonds Wil hag aflinMpf abewnti 490\gsdessy {1t ur at ed

MR (oncts) oA Sl W Gt BLpReAu LRl Rulhis B TG 11

3.47 (2H, t,(nM)yoflabOutr0,or2es86 If §H] armjther nthodEnanythe 450 x &yarbhégiseraine

Conmpound, 23 Schene 10 . 23 [00344 a ension of 10 13.293 mol)
of 8- B k- 2COMGP BV hati KT G Pebst THE B feeh, IhhllaneRiens bhatiek. (300
) was addeghe@X@kydiao PipSRIikSCEn P dITM hav&a K1 @ivi48f MouP50 8r M S@ ution
in dichloronethane (Al drich)) and 20 the m xture heated under reflux under
argon for 18stHl arpifeer eobediment, tha 4 4hadwasybogeadine anepnwntdewpéhavex i and

vol atil es mec§6§Qe% reﬂpqu in vacuo to give the crude acid chloride, which
was redi ssol Ved §'eq80 he"

g, 375.95 nngl in
375. 95 mol ) 7 t"he =€ Ji-Ad BRI A E Py o3 Livity'
25The acid chloride in toluene (400 nL) was added over 40 min keeping the
t enper atay e mbe%ydo C e fondwimeeaseilé Wan dedbktiabethhesul ting m xture

a

stirred for an additional | h at this tenperature. The organic |ayer was
decant ed and4t{hadiggelsbpiperidipe Comporpdt Etnylateh- oF O Lol spgepiadenqtienas500 nl) ,

dried (MgSO4 nd«t he sol vent. evaporated in vacuo .to | e.an.off-white
S0l 1 which el apP ST ruRPh %l A5sl dhalP R SO RTEF BRuRk i “The
solid was trbku&rﬂﬁ?q)am(ﬁrmim}mﬁ! acetate (250 nL) to give 23 (74.5 g, 63 A
as a white solid: IH NWR (CDC13) 7.57-7.50 (m 4 H), 7.48-7.42 (m 6 H),
4.92-4.85 (m 2 H), 4.39-4.32 £9 12vferidds 3Rd Méhodm 2 14), 2.91- 2.83 (m
2 H, 2.19-2.08 (m 2 H, 2.06-1.94(m Z H). 5.6
Exampl e 6: Synthesis of Conpound AFL 10Scheme 11 .

25 [00361] [*’S]JGTPyS functional assays are conducted using freshly thawed

ORL-1 or p-receptor membranes, as appropriate. Assay reactions are prepared by

sequentially adding the following reagents to binding buffer (100 mM NaCl, 10 mM

MgCl,, 20 mM HEPES, pH 7.4) on ice (final concentrations indicated): membrane

protein (0.066 mg/mL for ORL-1 receptor and 0.026 mg/mL for p-receptor), saponin
30 (10 mg/ml), GDP (3 mM) and [>>S]GTPyS (0.20 nM; NEN). Aliquots of the
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AFL [00345]A 0.3 m (4.36 mvol) portion of triethylam ne was added to a

1, 2-di chl oroethane (50 m) solution of 20 (0.63 g, 1.82 mml) at room

t enper at WO 200¥d5722fi t r ogen at nosphere. The resul ti ng solPGTFERRIMAAE116G0] ed tO
0 Cand 22 (0.75 g, 2.18 nmol) was added. The reaction m xture was stirred
at 0OC for 2 h and room 15tenperature for 8 h. After this period, the

vol ati | es wegrepdredmiéabrate soRitidhY | BV AW afe tehdfetiea t6 osisHMRWWSIIpuri fied by
flash chronmat ography using a gradient of ethyl acetate / hexane as el uent

to give 0.7 RplairopAEne piates sgtaining NNFLetmowncentwt%hstvclqwhetmnsmthq)

Rp
4 11-4.02 94 4 (m 7
T2 63 2(% ﬁlsm%lgﬁp?%é):?%?ef( Epéi %et‘ﬁ'&/]‘__’s o§1c%?( ]é]%/ﬁ&gg %’lal_QSSarEdncuE%teZ (

2007/ 057229HGIBEHQQQSJ&M&E@e&:&EMﬂ@h@kmg Ryendtims iafe tefmicaep byiapidGE Schene
12 [00346A288rr1 (20 6# on of triethylamne was added to a
1, 2- di chlPPor frﬁﬁ%mcts(%mll Blalfumr /gfﬁltzop'@g?sf%afgards erigiets §Thesingdm
terrperat ure t h I cool ed
to 0 C and Z%HJ? ﬁ Sme Hé%gm'ﬁmagsegﬁ’f Eﬁ?grﬁ\gﬁygcg%o{&%gﬁ@&y%eg?g%s stirred
at 0 "C for \QasﬂlesawuithOOmH(ﬁcnp@Cdtilbumhrﬁg)bufBerl(l0 Afl\tléfaHzliOs lrihnI\/DNazHIP@4,

| atil d t t d fied b
{lash chr ondSaraphy e Ay 4 SHNETERT BReatgl Caerst bl HEXSRE as. el uent 1o
give 1.2 g o;c,rmﬁnom@ck@mgwmc%k@cm@m &amz%@gu%us o gk o, 90 (@

7= 7.23, 2 H),
2.57-2. 31@ (nqounteﬂ-uxyn,g &P@Ba@m Cmntzforlllynm/weaﬁmt%e(amlyzedl-\l)smthhd,S 1. 29

Schiom 15 SBONAT e S0P Ko BT EVB00E) NTERH O A g (0. 25

mol ) sanple of 18 was dissolved in 8.0 mM of amonia in net hanol (7N,

Al drich). Theosegul ti nghsrhhd bOpioMFecshtbf fiRdtidtal [ djam@yfscmn&ﬁg AisAys The
reaction mxture was cooled to roomtenperature and volatiles were then

renoved in M@Q@Oﬂ@cg@d@ fallwmd%ap@aﬂpd@lta m@dcﬁwwrmﬂﬂpy@m faletgbroyas

t TLC I DCM whi t
ot a2y o ot b el AR fi0 R bt 8% B finciibafi ML € )
H), 5.535( bsproteit{kappa: 815h(>ﬁse deltd) PekidtBIngdr$,1021d7n] sapolfir, 3 u_Nf dDP ad H) ,
2.73-2.62 ( 2 Il\_/? 35.2.39-2. 15 gm 4 H). 5. 9Exa£I e 9: Synthesis of Conpound
AFE 103chemr=,B 30n /SQQKEES 1obizd@esubfesq] 0§ iyl X MmMé\éaﬁélzeZ(me\FL was
di | ved ia | th h | t
sijisz'?i \(;ﬁ vv:arhgﬁl rred 72{) 0r g%pﬂkgpteﬁka% mm%]nlgjaﬁg%téég{cabb% /)\n¥6>1<1 ur er\(/avzg cloglged

t o room t enpedndferfed tand-skgll it Meﬂsaomr@yﬂémrplartamﬁdmmg 1034166200 give a
crude sanple. The crude was purified by flash 15chromat ography usi n%Ea
gradi ent of %’Pﬁ?}traé@e%t‘é‘ike”}m}?é‘ﬁ&ﬁég%tQFFpéTqﬂ‘éHt MgOgPlptesovers igubptehie a5 a

white s d 93 (bs, 1
H. 5. 8820'( bs3d%ﬁkéﬁgom%§)%%k§ghﬁg%% Reheth (m(s Vg‘éézt l_élnihjll. Zg%rglp%)& g H
2.91- 2.64 (fmfraBondpntoDo66RelPtigkrie @aqveﬂeﬂ-{)PaleerDar(dUbllo@ed—lpy thrCfiltration

20071057229FC14 EPZOR S8 1R % ota BRTE TR 1 M RERSFOS, P8 B WBIYPE, AFX
pH 7.4). Filter plates were subsequently dried at 50 °C for 2-3 hours. Fifty ul/well
scintillation cocktail (MicroScint20, Packard) was added and plates were counted in

25  aPackard Top-Count for 1 min/well.

5.12.2 p-Receptor Function Data

[00363] pn GTP ECs is the concentration of a compound providing 50% of the

maximal response for the compound at a i receptor. 4-Oxadiazolyl-piperidine

Compounds typically having a p GTP ECso (nM) of about 5000 or less stimulate p
30  opioid receptor function. In one embodiment, the 4-Oxadiazolyl-piperidine

Compounds will have a p GTP ECsy (nM) of about 1000 or less. In still another
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Schenme 15 ACEAFX 1003491A 0.30 g (0.50 mmol ) sanple of AGE was dissol ved
in 20.0 mM of amonia in nethanol (7N, Aldrich). The resulting solution was
stirred awor84703x22Por 540 mm The reaction m xture was E€6HERAN6H1TISOM
tenperature and volatiles were then renoved in vacuo to give a crude
sanple. The crude was purified by flash chromatography using a gradient of
et hyl acet at@n%odﬁ@éﬁnﬂleaﬁomﬁidlgnﬁl péradigé E@n@o&&ﬂs@wﬂfha%Xpa@TBB@%g polid:
nmz 578, 1H NVR (CD30D) 67. 44 (m 15 96 : 37 (m
4 H, 2.99- 20f81i>0(1trd004or+l§ss n s@u zn@her(qmbmilmsnt the g0 padiazo yhpnwnﬁm
1.67-1.57 (ny

ORL- 1- Recept or- gl ﬂélsr%lﬁﬁfa}/ (é/ é& NPO%%%BWHS?I ér\}msﬁlglga@é}gﬁrpl e wll

denonstrat e éhigddishefdX ﬂﬂléla@thd hzmylgﬁpéﬁuinecﬁﬂm&mwnmané atlu0GTP EQY (nM)
ORL- 1-receptors and, accordingly, are useful for treating or (g)reventi ng
1

pain or di ar¢fipbaut hesless Imstillanather embodiareAb iy CRradiarl¥epipeidingnbr ane
Prepar ati on h (St. Louis, M)
unl ess not edégl%ﬁot erwv{/lnglgg‘gg/gggﬁg Oﬁon(?fagg%{ Fnr?glﬁ?yﬁEK- 293 cells
expressing the human opioid receptor-like (ORL-1) receptor (Perkin El ner,
Bost on, MA) 0864ir epar g GTHYER@x Py &5 thgmaelnha effiecti atiettedbyla bypobwnd eldbvef er

homogeni zat i BHMGPER 816t g e ety redoafiradl-ekibhafiel MM oot e

by centri fuggatihaiird a@QleOQSéheﬁllf)the@G'TPrErﬁéx éAﬁal@é‘ﬂe&%MsQB@eﬁ%@cy of
resuspended in hypotonic buffer to a final concentration of 1-3

Pr ot ei n Bbnceempaundns trapteorgetvenhpriedr deimhga.t RepigilbRhd (Her cul es, CA)

PrOVEL 2SR CRLSAUSLaeh RaR b IRRE! U AL RJEE B RO el TS
ORL- 1- Recept 80% Burndmmnwcﬁmynﬁh@aadwd@&omwlhmcﬂhbmﬂa will have a p

dose-di spl acenent bi ndi n says for ORL-1 and u receptors use 0.1 nM
[ 311] - noci cegEP Emx Goko mﬂ}:afﬂ%ﬁeﬁwtﬂhﬁlﬂféh‘{rWOdB@@ﬁé@ 10 MY,

respectivel y, 2 0 f 500
M bi nding b erﬁ%ﬁéﬁﬁﬁgﬁgﬁ?@W%%#i?Wg@ﬁMTﬁfﬁs{ CRTVEBLEEal) )
React i onsS ar &%aln i;tddamxﬂlﬁeriemb:oldenem$lm1ft®xadiamlgspipe@diné Conpioeads wil
concentrations of ﬁikﬁel e ceptin ﬁ' ri can Peptide Conpany,

Sunnyval e, d?i)"eé‘r“ BHe! Jox. L than, 4 respectively. Al reactions
are conducted in 96-deep well 150Iyropy| ene pl ates for 1-2 h at room

t enperature. Binding reactidhs3d2BL-bRecpptosFupotionBagafi|tration onto
96-well Unifilter G-/ C filter pl at es (Packard Meriden, CT) presoaked in
0. 5% pol yet hypgesm ne @i 10 A PHECYES theldoRSdiEralias MP§E&ﬁp&1ﬁH%9ﬁhm 50% /

Gai t hersburg, M) followed by three filtration washes Wth §

i ce-col d bi nefi thgmaxinha respPinse for thel @ngwuad et mUOBEgUBNEtyr.dr i ed at 50 'V for

2-3 h. t il (W , Einland) i dded
(50 ui 1l 1) Tt gt Boen B omaatuat vt o PalRard S el © 20
mn/wel | . They 0@ é 18¢sestidiiAdty THAL- llliil&ﬂﬁdlré&g%wurﬁﬂnbﬁ W@i’&b%rhl&d&xﬂeﬁtufh‘ée
flttlngfunctlons in GaphPad PRI S San Di ego, i@)e |0|d recept or
bi ndi ng assa‘irQ%@é@é‘dM}-Elp%ql%Mmad%Wllbm @&%Ldl(éﬁ’ o) efsibays used
0.2 nM [ 3HL- th

pr ot gi n[(reco i néér}sg Oaﬁe ftflglgbo%ttll%%g%ogicré otjpg)gxd\%aéjéaszéggi pn&ggﬁr%m%%%s

Per ki n El merili Kave ahiORl.- I\EOTBrE@;Zs@(nI\Z}J@f abloubl(mibrrlgssbllﬁ &6l ag&@hedM MgCLl2, 5%
DVBSO, 50 niv Tr| zma base, 5 Nonspeci fi c bi ndi ngnvvas deternmined in the

presence?df gmbumgR Hiset- oo BHGRB A Coviega e e Perf dhfed in
96 deep el | gpgly %@Xﬁ&g%owr%ﬁ? il Q01 dndiytlenfo@imgITRET At ur e Bi ndi ng

reactions were rmn r api tration onto 96-well Unifilter GF/C
filter plat e%Qdemkdprxppmdmeé]omboiunds()wﬂ%lmlayne@lhlﬁldﬂ"f?riﬂ@so (rBil poegbout

Har vesti ng vv?(?glperfor med using a 96-well tissue harvester (Packard)

fol |l owed by ¥ I tration washes with 500 pl ice-cold binding buffer.
Filter plates were 5subsequently dried at 50 C for 1-2 hours. Fifty pl/well
scintillatiomogeskt ai | ORM £ GaPeEmhx 9PRGKSAXinR Sffesldpdit@nsly Ptahpsunder e
counted in a Packard Top-Count for 1 min/well. ic Opioid recept or bi ndi ng
assay priﬁbedﬁ@iaél\’[?@DQ@&}%@MW&Q@@Yﬁm@lnﬁmm;éﬁﬁndmdtoﬂrlla{ azoBist ebenerabpthessi ng

by 1 ysing el Rt Tdaneol 8 Rorsh BBl plfRRS6 (alpRgtRds b G Lepes, o

7.4) (10 mM /10 cmdish) foll ovved by hom)genl zation vvlth a tissue
grinder/tefion pestle. Menbranes were cobd ected by centrifugation at 30, 000
x g for 15 mn at 4 C and pellets resuspended in hypotonic buffer to a
final concentration of 1-3 ng/m . Protein concentrations 15were determ ned
using the Bi oRad protein assay reagent w th bovine serum al bunen




as standard. Aliquots of kappa receptor menbranes were stored at -80 C
100355] Radi ol i gand dose di spl acenent assays used 0.4-0.8 nM|[3H] -U69, 593
(NEN; 40 Wo2007m0158229wi t h 10- 20 pg nenbrane protein ( rec®GhiERac/OkEHPpa

opi oi d receptor expressed in HEK 293 cells; in-house prep) in a final

vol une of 200 pl 20 binding buffer (5% DMSO, 50 mM Trizma base, pH 7.4).
Non- speci fi CplaléiflipRl oMartlRh € Tyhieally the ibﬁacﬂﬁﬁﬁﬂgﬁﬁerﬂiné@o tidsafaek ed

nal oxone or U69,593. All reactions were perforned in 96-wel | pol ypropyl ene
pl ates for 1amORL-t 63 EreapEhhofigreateBihan SOY. rleaot emhsdiwentthget er m ned by

rapid filtragion onto 96-well Unifilter. G/ C fi r s (Packard
presoaked i nji_ .%%aﬁ%lwgltpﬁ%@ﬁi&rﬁnwgu(’éﬁ éveﬁgré/%g‘tli(ﬁtﬁ %ﬁéaxz‘g@eoﬁ?%ﬂd
using a 96- wahh 75%.S IHEtiNarMast @hbddRaskane)-Gxaldl2vra phéritiineeCdnhpdundé i on
washes with 200 pl ice-cold binding buffer. Filter plates were subsequently

dried at B0cvilbhaveap Qilurl SGTREmax (Fa/aferdate dha 3% aln il ensdharai |

(McroScint; r.d) < | | .at Hn I.n P, rd

Top- Count fo?lﬁﬁ&}r?n ﬁ%@%%ﬁ%@%l@%&:eﬁgﬁlgﬁ%&%ﬁqg%léﬁq%\ge[%{1 Qgé‘sggﬁ‘gener al ly,
the | ower thEmkk (%qbfigreatehthafimneyef f ective the 4- Oxadi azol yl - pi peri di ne
Conpounds will be at treating or preventing pain or diarrhea. Typically,

t he 4- Oxadi azgl yl - pi peri di ne Co unds will have a Ki (n s0f about 300 or
less for bi n@i%ﬁéﬂto p- sﬂab#eelrc@%%rt © I§SROHE Pé%?rﬁéﬁ\%TPﬁ@ 84

4- Oxadi azol y [ i gl peyn i j or

| ess. In ano{iﬁgrﬂqg%%hpﬁé%t, tEﬁ%n&&cg%éﬁo‘é%ﬁsdﬁn&@%@&tﬁitl%%%pl%%pg%@% of the

present InveAFEQAFIM AFXhadeA@EKI (nM of about 10 or less. In still another
enbodi ment, the 4-Oxadi azol yl -pi peridi ne Conpounds will have a Ki (nM of
about 1 or less. In still 10 anot her elrl[bﬁdi ment, the

4- Oxadi azol yl - pi peri di ne Conpounds wi | '3

sl a ki (nM of about 0.1 or

| ess. Conpounds—AFEL, —AGE—AEFE—and -AEX (le {}lustrative

4- Oxadi azol yl - pi gtodthe Conpounds) ., have, respectiveP¥Lla Ki (nM |of 1.1,
1.3, 5.9, and 4.8 for bjndi;ng|teTh-ppioid receggtors. & 11} 3
ORL- 1- Recept or - |Bi ndi na Dag,gr) 15[60 57]%@51“&’%1 | vyt he ECS0 | GTP Emax
4- Oxadi azol yl - piperidin Corrpau(ﬁj?fé MH—have aKi (nW)of abeut—10] 000 or

|l ess for ORL-1 receptors. In one enpodinent| the 4-Oxadiagzolyl-piperidine
Conpounds wi || havefRa K| (kR | ofi6.Abput 12000| 6¥40/7€$s. | n anot her enbodi nent,
t he 4- Oxadi azollyl - pi per| di ne Conpounds will|have a Ki (nM of about 1000 or
less. In still @anofker enbeg] rent g4 [ he AgOxadioaz®] YT R REF T di neg gPonmpounds
will have a Ki W —of—about—t00oritess—t—stiti—another—enbodiment, the
4- Oxadi azol yl - pi-peri-dinp—Comppunds—iH—have—aKi{rM—ef—abeout—10{ or | ess.
8- Recept or - Bi nd[: ngidat a [0@&4{\2] Y cal 1 ¥0-0¢ h&2949adi azol yl - pi peri di ne
Compounds will have a Ki (nM |[of abput 10,000 or less for|{8 receptors. In
I
0
h

one enbodi ment,| t hecR54+ Oxadd azob.yd t pi pessd| peeCompounds Wi || have|a Ki
(nM of about 4000 or Tgss. I'n one enbodi ment, the 4-0Okadi azolyl-piperidine

Compounds wi | | hkave—aK—(nAM—of—about—2500+rer+—tess—tn—anether—enbodi nent,
t he 4- Oxadi azol y+2%8 di ne Compdunds will|have Ki_(nM of about 1000 or
| ess. In one enpodi nent| tdhie #-OkBad| azol yl - pi pgri di n€TConpounds wi |1 have a
Ki (nM of about 500 or|l@ss. || 5§OSFinFm%tht@m emtdddl mentC Thiwex

4- Oxadi azol yl - pfperdinp—Conppunas—mH—have—aK—n of—abeut—350 or

l ess. In still janother pnbaodi hent he 4- Oxadi azolyl - pi peri dine npounds

will have a Ki |(nMFof aboe#7 P50 or|less. I n stic?| arééérer enbadehent, the
4- Oxadi azol yl - pj peri di ne Conmppunds wm Il have a Ki [(nM of| about 100 or

l ess. In still [anothrer—engodiment e 4= Oxadi ryt=piperidrme;Cofrpounds
w Il have a Ki @nwi\ﬂgi_ab%gﬂ 10%?4 #ssﬁﬂe%éﬁt z\rmg'.gd ng dg’rtz_'éw_ v
1003591Typi cal Iy, the 4 Oxadi azol yl+ pi peri dine Comrpounds w |l havela Ki
(nM of about 10, 00X or | bxess8 for k [eceptors$.36bns onesserpodi ments).61 he

4- Oxadi azol yl - piperiding Conmppunds W I have a Ki [(nM of| about 5000 or
| ess. | n one enpoedirenti—the—#OxadlazobyH-—ptperithneConpounds—wd | have a
Ki (nM of 10about®400| c¥9fbss?!ph| anclfhét | edbdHi merf3>% he 36.00

4- Oxadi azol yl - pi peri di ne Conmppunds will have a Ki |(nM of| about 500 or

| ess. I n one enmbodi ment| the #4-Oxad|azol yl-pi peri di ne Conpounds w || have a

U

Ki (nM of about—200 orjtess. [t stytt—anotirer—eniodiment;—the

4- xadi azol yl - pi-peridine Conpounds—wi !l have a Kil{nM ofl about 200 or

l ess. In still another enbodi nent, the 4-Oxadi azol yl - pi peridi ne 15Conpounds
will have a Ki (nM of about 100 or |essggl.n still another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds will have a Ki (nM of about 50 or |ess.
In still another enbodi ment, the 4-Oxadi azol yl - pi peri di ne Conmpounds wi | |

have a Ki (nM of about 10 or less. 5.12 Exanple 12: p- and ORL-1-Opioid
Receptor | CTP7S Functional Activity 201 003601The follow ng exanple w |l

1 g, o, 2 1. A ~ 1 I 1 - ~ N 1 I



prepared nenbrane solution (190 pL/well) are transferred to 96-shall ow well
pol ypropyl ene plates containing 10 pL of 20x concentrated stock sol utions
of the ag¥i28Q7/0382Pceptin prepared in di methyl sulfoxi dECI'HDRBEO)11SP| at es
are incubated for 30 mn at roomtenperature with shaking. Reactions are
termnated by rapid 5filtration onto 96-well Unifilter GF/B filter plates

(Packard, Menpsies], CT) ThpreSen? ifint6n s dok ESbEliMAed R5dcBhe Bﬁt gtific
Gai t hersburg, MD) followed by three filtration washes with 200 pL of

i ce-col d bi rembayiments disclosed vhpgHapees whishme Wiendedas iljustrations of gifew er

pl ates are s tly dr.i 0 or 2-3 h. Lot scintillation
cockt ai | (V\ﬁ#?gcg,gg%? l%%\fen Pﬁ?%cg%ﬂ;?né&)a%%grgg(%gbﬁ_t%ﬁéﬁ%%h r?agl%fllgbie%%are
10count ed uswhlinahPawlpabdthlopvemivit Thoded| various waldificdiahaofihe iaveatiyd @l usi ng
t he signoi dal dose-response curve fitting functions in G aphPad PRISM v.

3.0. [00362]ardeiqnctodheseshown anddessaibpd berempridlihesorar appmatay those skifad Hy
assays were ; OMVE -+ 1.QL e pt or nmenbrane
sol ution mst%grgggg?E% @f;entsig%toent |ﬂﬁﬁ$&%dsg§%eg@4tl}lﬁg gg%(gglﬁﬁlﬁgti onsof 0.026
pg/ ul nmenbrane 15protein (kappa: in-house, delta: Perkin Elmer), 10 ug/nl
saponi n, 3 pl0OBBR and A.rdhbteibf BHSEEERPTISvd eebicrtdd,rihe butirk @isc{ob0s o NaCl, 10
mM MgCl2, 20 Er.NhHEPES, EH 7.1{91% .on ic§. The prepared nenbrane sol ution (190
pl/wel 1) was“PiFB AL BFeRarates Resei@ PYITFISTE™GR1 | pol ypr opyl ene pl ates contai ni ng
10 pi of 20x concentrated stock solutions of agonist prepared in DVSO.

Pl ates were incubated for 2030 mn at roomtenperature wth shaking.
Reactions were termnated by rapid filtration onto 96-well tissue harvester
(Packard) and followed by three filtration washes with 200 pl ice-cold

bi nding buffer (1 0 mM NaH2PO4), 10 rnM Na2HPO4, pH 7.4). Filter plates
were subsequently dried at 50 C for 2-3 hours. Fifty pl/well scintillation
cocktail (M croScint20, Packard) was added and plates were counted in 2ba
Packard Top-Count for 1 min/well. 5.12.2 p-Receptor Function Data [00363]p
GIP BCH, is the concentration of a conmpound providing 50% of the maxi nal
response for the conpound at a p receptor. 4-Oxadi azol yl - pi peri di ne
Conmpounds typically having a p. GIP EC50 (nM of about 5000 or |ess
stinulate p 300pioid receptor function. In one enbodi nent, the

4- Oxadi azol yl - pi peri di ne Conpounds will have a p GIP EC50 (nM of about
1000 or less. In still another enbodi nent, the 4-Oxadi azol yl - pi peridine
Compounds will have a p GIP EC50 (nM of about 100 or less. In still

anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds will have a p

GIP EC50 (nM of about 10 or less. In still another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conmpounds will have a p GIP EC50 (nM 5of about 1
or less. In still another enbodi nent, the 4-Oxadi azol yl - pi peri di ne

Compounds will have a p GIP EC50 (nM of about 0.1 or less. [00364]p GIP
Emax %is the maxi mal effect elicited by a conpound relative to the effect
elicited by [D Ala2, N-nethyl-Phe4, dy-015]-enkephalin ("DAM3O'), a
standard ti agonist. Cenerally, the p GIP Enmax (% val ue neasures the

ef fi cacy of 10a conpound to treat or prevent pain or diarrhea. Typically

t he 4- Oxadi azol yl - pi peri di ne Conpounds will have a p GIP Emax (% of
greater than 50% In one enbodi nent the 4-Oxadi azol yl - pi peri di ne Conpounds

w il have a p GIP Emax (% of greater than 75% In still another enbodi nent
t he 4- Oxadi azol yl - pi peri di ne Conpounds will have a p GIP Enmax (% of
greater than 1588% In still another enbodi nent the

4- Oxadi azol yl - pi peri di ne Conpounds will have a p GIP Emax (% of greater
than 100% 5.12.3 ORL-1-Receptor Function Data [00365]ORL-1 GIP EC50 is the
concentration of a conpound providing 50% of the nmaxi mal response for the
conmpound at an ORL-1 receptor. 20 4-Oxadi azol yl - pi peri di ne Conpounds havi ng
an ORL-1 GIP ECK, (nM of about 10,000 or less stinmulate ORL-1

opi oi d-receptor function. In one enbodi nent, the 4-Oxadi azol yl - pi peri di ne
Compounds wi |l have an ORL-1 GIP EC50 (nM of about 1000 or less. In still
anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds wi ||l have an
ORL-1 GIP EC50 (nM of about 100 or less. In still another 25enbodi nent,

t he 4- Oxadi azol yl - pi peri di ne Conpounds will have an ORL-1 GIP EC50 (nM of
about 50 or less. In still another enbodi nent, the 4-Oxadi azol yl - pi peridi ne
Conpounds wi Il have an ORL-1 GIP EC5() (nM of about 10 or |ess.
10036610RL-1 GIP Enmax %is the maximal _gffect elicited by a conpound
30relative to the effect elicited by nociceptin, a standard ORL-1 agoni st.
Generally, the ORL-1 GIP Emax (% val ue neasures the efficacy of a conpound
to treat or prevent pain or diarrhea. Typically the

4- Oxadi azol yl - pi peri di ne Conpounds have an ORL-1 GIP Emax (% of greater

I PN .Y 2 o ] oy N A P L - - I



Table 1 Conpound |i ORL1 Ki (n4) GIP EC50 (nM GIP Emax Ki (nM GIP
EC50 (nM GIP Enmax AFT 5.92 16.11 116. 50 1840.74 AFL
1.11 1.04 116.67 695.88 >20 pm 28. 00

CLAIMS
1. A compound of formula (I):
AI“
Art N /N
Ar? m o
R1 3
®), \<

or a pharmaceutically acceptable salt thereof, wherein:

Ar' is phenyl unsubstituted or substituted with one or more R; groups;

Ar* is phenyl unsubstituted or substituted with one, two, or three R? groups;

Ar* is phenyl unsubstituted or substituted with one, two, or three R? groups;

G is -H, -C(0)(CH,),COR*, -C(O)(CH2)eR’, ~(C1~Cs alkylens)C(O)OR?, or
«(C)-Cs alkylene)R®;

R'= _H, -C(O)NH,, -C(O)NHOH, -CO:R?, -CHO, -CN, -(C,-Cs alkyl),

-C(O)NH(C-Cs alkyl), -C(O)N(C\-Cy alkyl)y, -CFs, -CHFz, -CH,F,

o CHa)
--—(l(:.‘.?—N N—R, —E"‘/I q --@-N@ —@—N D
\—/ N =) or :

’ (CHz}

R? and R’ are each independently -halogen, -C;-Cj alkyl, -O(C;-Cs alkyl},
NH(C,-C; alkyl), -N(Cy-C; alkyl)z, -CF; or -OCFs3; i

-102 -



AFX 4.82 8.09 90.00 1293.04 ' AGE 1.29 2.03 103.33 3846. 20
Compound 6 K Ki (nM GIP EC50 (nM GIP Emax Ki (nM GIP EC50

R*= -H, -C;-Co alkyl, -CH,0(C1-Cs alkyl), -CHaN(C(-C4 alkyl)s, or
-CHzNH(Cy-C4 alkyl);

R’ = -NH;, -NHSO:R*, -C(O)NH;, -C(O)NHOH, -SO;NH,,
~C{O)NH(C-C4 alkyl), -C{OMN(C1-C4 alkyl)z, -SO:NH(C)-Cy4 alkyl), -SO2N(C1-Cy alkyl)a,
-H, -OH, -CN, -C3-Cs cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to
7-membered) heteroaryl, each -C;-Cg cycloalkyl, phenyl, naphthy!, anthryl, phenanthryl, or
-(5- to 7-membered) heteroaryl being unsubstituted or substituted with one or more R?
groups;

m = an integer ranging from 0 to 4;

n = an integer ranging from I to 4;

p=0or1;and

q = an integer rangii;g from 1 to 6.

2. 2. A compound of formula (II):

Art
AP N /N\
- m
H 0]
Ne=
R‘ (R“) ) %

or a pharmaceutically acceptable salt thereof, wherein:

Ar” is pheny] unsubstituted or substituted with one, two, or three R? groups;

Ar? phenyl unsubstituted or substituted with one, two, or three R? groups;

G = -H, -C(O)(CH):.C(0)OR?, -C(O)(CH:):R?, -(C1-Cs alkylene)C(O)ORY, or
~(C1-Cs alkylene)R® ;

- 103



(nM GIP Emax AFE 3619. 47 151. 62 1256. 66 44. 67 AFL
223.18 84.04 114.5 32.91 1681. 48 52. 67 AFX 2321. 18 365. 15
3832. 77 41. 67

R'= H, -C(O)NH,, -C(O)NHOH, -COR;, -CHO, -CN, -(C1-Cs alkyl),
C(O)NH(C,-Cs alkyl), ~C(O)N(Cy-Cy alkyl),, -CF3, -CHF,, CHF,

i / GHia’
| I < _l .
—c <__\_/” R New , O '@ AN

R? and R are each independently halogen, -C1-Cs alkyl, -O(C-Cs alky)),
NH(C:-C; alkyl), -N(C-C; atkyl);, -CF3, or -OCF3;

R*= -H, -C,-Cy alkyl, -CH20(C1-C; alkyl), -CHaN(C;-Cs alkyl)s, or
~CHaNH(C1-C4 alkyl);

RS = .NH,, -NHSO:R?, -C(O)NH;, -C(O)NHOH, - SO,NH,,
-C{OYNH(C)-C4 alkyl), -C(Q)N(C1-C4 alkyl)s, -SO;NH(Cy-C4 alkyl), -SO2N(Cy-Cy alkyl),
-H, -OH, -CN, -C3-Cs cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to
7-membered) heteroaryl, each -C3-Cs cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or
«(5- to 7-membered) heteroaryl, being unsubstituted or substituted with one, two, or three R?

Eroups;
m = an integer ranging from 0 to 4;
n = an integer ranging from 1 to 4;
p=0orl;and
q = an integer ranging from 1 to 6.
3 The compound of claim 1 or 2, whereinm=1 and G=H.
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AGE 340.64 21.53 104.33 91.91 703.59 56.00 -
100- WO 2007/ 057229PCT/ EP2006/ 011150 100368] The present invention is
not to be limted in scope by the specific enbodi nents disclosed in

t he exanples which are intended as illustrations of a few aspects of
the invention and any enbodi nents that are functionally equival ent
are within the scope of this invention. Indeed, various nodifications
of the invention in 5addition to those shown and descri bed herein

wi || becone apparent to those skilled in the art and are intended to
~fall within the scope of the appended clains. [00369] A nunber of

ref erences have been cited, the entire disclosures of which are

i ncor porated herein by reference.

4. The compound of claim 1 or 2 wherein R’ is -C(O)NH;, -C(O)NH(C;-Cs4 alkyl),
or -C(O)N{C-C; alkyl) (C;-Cy4 alkyl).

5. The compound of claim 1 or 2, wherein R!is-CN.
6. The compound of claim 1 or 2, whereinm=1,p=0and q=3.
7. The compound of claim 1 or 2, wherein G = -(CH;);NHSO:H.

8. The compound of claim 1 or 2, wherein G = ~CH;C(OYNH;, -CH,C(O)NH(C)-C4
alkyl) or ~CHzC(OYN(Cy-Ca alkyl) (C1-Cs alkyl), preferably ~CH,C(O)NHL.

9. The compound of claim I or 2, wherein G = -CH,C(O)OCH:CHs,
10.  The compound of claim 8 or 9, wherein R! = -C(O)N(CHa) 2,
11.  The compound of claim 8 or 9, wherein Rlis

O

i
40

12.  The compound of ¢laim 1 or 2, wherein G = -(CH;).C(O)OCHCH;.
13.  The compound of claim 1 or 2, wherein G = -(CHz)4C(O)OCH,CHa.

14,  The compound of claim 1 or 2, whereinp =1,
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- 101 - CLAIMS |.A conpound of fornula (1): or a
pharmaceutically acceptable salt thereof, wherein: Arl is phenyl
unsubstituted or substituted with one or nore R2 groups; Ar2 is
phenyl unsubstituted or substituted with one, two, or three R2
groups; Ar4 is phenyl unsubstituted or substituted with one, two, or
three R2 groups; Gis -1-1, -C(0)(CH2) nCO2R4, - C(O)(CHZ)llItS -(Cl-C3
al kyl ene) C(0) OR4, or -(C1- Cs al kyl ene) R3; = -H,
-C(O0)NH2, -C(0)NHCH, -0Q2R4, -CHO, -CN, (ClC4aIkyI), -C(O)NH(G -4
alkyl), -C(O)N(GC -4 al kyl)2, -CFs, -CHF2, 0 iCH2) 000 -8- or - pi

c- ND R2 and R3 are each independently -hal ogen, -Cl-C3
al kyl, -0(C - C3a|ky|) -NH(Cl -C3 al kyl), -N(Cl-C3 al kyl)2, -CF3 or
- 0CF31 —-H -Cl-Co alkyl, -CH20(CI-C4 al kyl),

- CH2N( Cl - | ky CH2NH 2,
- NHSCR2R4, &:? 0) Mm <Ly n%c??ﬁﬁ@“‘“@%‘%ﬁf& ands ph?’E%‘)““"aw
-C(0) N a - 4 aI Iapbep&blecsﬂzt\ﬁ(ﬂw@nt al kyl), -S@N(Cl-C4 allcYl)2, -H,
-OH, -CN, -C3-Cs cycloallcyl, phenyl, naphthyl, antlnyl, phenanthryl,
or -(5- to 7-nenbered) het eroaryl each -C3-C8 cycl oal kyI enyl,
napht hyl, ait6.hr yThe compositioniof glaim &%, WCWYW“W?%PWQE%%F‘
bei ng unsubst | “&%&chegwﬁy%astshh@mn%m@a@eﬂ , a ABH-6pibld a@l@sipSandEn = an
i nt eger rang|ng = an integer ranging froml to 4; p =
Oor |I; and g = 'CFWE‘%Q%Ptrangl ng froml to 6. 2.2. A conpound of
formula (11): or a pharmaceutically acceptable salt thereof,
wherein: Ar3 is unsubstit ut ed ubs LUt ed.w t
three le gr 6ers %ﬁg yrepagq%ﬁt)ﬂpgflgﬂ’ F rnseu 4 SppRrsing & Qm@ﬁ%)
or three R2 gr ouﬁ,&;poﬁd:)fcld;mi Gf D p{dCHamiBy o]y ac@(p@):(em')%ﬂm%?wﬂm
-(Cl-Cs allcylene)C(0)OR4, or -(C1l-05 alkylene)R5 ; RI
= H -C(0)N112, -C(0)NHOH, -0Q2114, -CHO -CN, -(G -C4 al kyl)
- C(0) NH( C1- T&. al kit pomprisisg)aiotibingricoatalnjg)the conm&sntwnqﬂqtagn 15,priferably

O(OH2)ci -C-N l R 2 and R3 are each
i ndependent |y h g%ﬁogpxgmg%&n zﬁ&lnhea 8 eét C3 alkyl), -NH(Cl~-
alkyl), -N(Cl-C3 al kyl)2, - or -0CF3; R4 = -H, -C1-C16

g: t;: ;. -CH2Qe Ct gé&(ﬁla.lébfxlpﬁound %md%r@ph&hﬂ&ﬁcmy accepiabid salt(tharedE4n

the preparation of a medicament in the treatment or prevention of pain or diarthea.
20.  Use according to claim 19 further comprising administering an effective amount of
at least one compound selected from the group consisting of an opioid analgesic, a

non-opioid analgesic, and an anti-cmetic agent.

21, A compound of claim 1, described by the following formula
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Rs = -NH2, -NHSQ2R4, -C(0)NH2, -C(0)NHOH, - SN -12, -C(O)NH(Ct-C4
alkyl), -C(O)N(Cl-C4 al kyl)2, -302NH(Cl1-C4 al kyl), -SQ2N(Cl-C4

al kyl)2, -H -OH, -CN, -C3-C8 cycloal kyl, phenyl, naphthyl, anthryl,
phenanthryl, or -(5- to 7-menbered) heteroaryl, each -C3-C3
cycl oal I cyl, phenyl, naphthyl, anthryl, phenanthryl, or -(5- to

7- menber ed) heteroaryl, being unsubstituted or substituted with one,
two, or three R2 groups; m= an integer ranging fromO to 4;- n = an
integer ranging from1 to 4; p =0 or 1; and g = an integer ranging
froml to 6. 3.The conpound of claim1l or 2, wherein m= 1 and G= H.
4. The conpound of claiml1l or 2 wherein Rl is -C(O)NH2, -C(O)NH(Cl -4
“or -C(O)N(Cl -4 alkyl) (Cl1-Gs alkyl). 5. The conmpound of claim1l or

2, wherein Rl is -CN. 6. The conpound of claiml or 2, wherein m= 1,
p 0 and q = 3. 7. The conpound gk claim] or 2, wherein G
- (CH2) 2NHSO2H. 8. The conpound I or 2, wherein G =
-CH2C(0) NH2, -CH2C(O)NH(CI -C4 K T~ CH N(G -C4 alkyl) (C1-C4
al kyl), preferably --CH2C(0) NH2. 9 e co uny of claim1l or 2,
wherein 0 = -CH2C(0) 0CH2C113. 10. onpoungOf claiml 8 or 9,
wherein RI = -C(0)N(CH3) 2. 11." The ¥onpound of claim8 or 9, wherein
Rl is 12. The conpound of claim1l g ;. wherein 0 =
-(CH2) 2C(0) OCH2CH3. 13. The u: —ehaim1l or 2, wherein G
- (CH2) 4C(0) OCH2CH3. 14. The
15. A conposition conprising
phar maceutical ly acceptable carrife or exci pient. 16. The conposition
of claim 15, further conprising d&.least one conpound sel ected from
the group consisting of an opioid anal gesic, a non-opioid anal gesic,
and an anti-enetic agent. 17. A nethod for preparing a conposition,

t he method conpr s phamaddsiticalgit theeofipound of claim 1l or 2 and a
pharmaceutically acceptable carrier or excipient. 18. A kit
conprising a container containing the conposition of claim 15,

pref erably fart hekcompsmdiosclaign Brieseribéd byither folkeeihng fogmnta. 19. Use of a
conpound of claim1l-or 2 or a pharnmaceutically acceptable salt
thereof in the preparation of a nedicanment in the treatnment or
prevention of pain or diarrhea. 20 cording to claim19 further
conprising adm nistering an eff‘ f at | east one conpound
sel ected fromthe group consisting oi<an ™pi opd—wkal gesic, a

non- opi oi d anal gesic, and an anti-efeti £ agefit. 21. A conpound of
claim1l1, described by the follow ng la or a pharnaceutical

salt thereof. 22. A conpound of claim1, described by the follow ng
formula or a phannaceutical salt thetre¢r. 23. A conpound of claiml1,
descri bed by the follow ng for orfahar maceuti cal salt

t hereof. 24. A conpound of cl a >
formula N Niz or a pharmaceut s | t° thereof. 25. Use of a
conpound of claim1 or 2 or a phar gutically acceptable salt

t hereof as a nedi canment. 26. Use B&-a conpound for claim1 or 2 or a
pharmaceutically acceptable salt thereof in the preparation of a

medi cament for stinulating opioid-receptor function in a cel

conpri si ng cont aatd phgrmeaceatidal sshiplwidod of expressing an opioid receptor
with an effective anmobunt of the conmpound of claiml1l or 2 or a
pharmaceutical ly acceptable salt thereof for the treatnment of pain or
di arrhea. 223. Usé campoindi of glaim 1.cdesribedlsy thedellpwing formala eceptor i's

sel ected fromthe group consisting of a x-opioid receptor, a
rt-opioid receptor, a 8-opioid receptor or an ORL-1 receptor for the
treatnment of pain or diarrhea.

d of claiml1l or 2 and a
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28. Conpound according to claim1 or 2 or a pharmaceutically
acceptabl e salt thereof for the treatnment of pain or diarrhea. 29.
Compound according to claiml or 2 or a pharmaceutically acceptable
salt thereof for the stinulation of an opioid-receptor function in a
cell for the treatnment of pain or diarrhea.

or a pharmaceutical salt thereof.

24. A compound of claim 1, described by the following formula

Nf
] >—>'
N NHz
o
N
O =
9]
or a pharmaceutical salt thereof,

25.  Use of a compound of claim 1 or 2 or a pharmaceutically acceptable salt thereof as

a medicament.
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26.

27.

28.

29.

Use of a compound for claim 1 or 2 or a pharmaceutically acceptable salt thereof
in the preparation of a medicament for stimulating opioid-receptor function in a
cell comprising contacting a cell capable of expressing an opioid receptor with an
effective amount of the compound of ¢laim | or 2 or a pharmaceutically acceptable
salt thereof for the treatment of pain or diarrhea.

Use according to claim 26, wherein the receptor is selected from the group
consisting of a x-opioid receptor, a p-opioid receptor, a §-opioid recepior or an

ORL-1 teceptor for the treatment of pain or diarrhea.

Compound according to claim 1 or 2 or a pharmacenutically acceptable salt théreof

for the treatment of pain or diarrhea.
Compound according to claim 1 or 2 or a pharmaceutically acceptable salt thereof

for the stimulation of an opioid-receptor function in a cell for the treatment of pain

or diarrhea.
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