WD 2007/ 057229 PCT/ EP2006/ 011150 4- Oxadi azol yl - pi peri
di ne conpounds and use thereof 5 1. Field of the

WO paogfasi2en [ 0001] The present invention rel at eBCT/8P2006/011150
4- Oxadi azol yl - pi peri di ne Conpounds, conpositions
conprising a 4-Oxadi azol yl - pi peri di ne Conpound and
nmet hods for preventing or treating pain or diarrhea in
an ani mal co | S 1j; j ' in
necd of such AP ELLReAAE R AL SR a Ry BTRRL ! 1
amount of a 4- Oxadi azol yl - pi peri di ne Conpound. 2.
Background of the Invention [0002] Pain is the nost
common synptom for which patients seek nmedi cal advice
and treatnent. Pain can be acute or chronic. Wile
acute pain is usually self-limted, chronic pain can

5 persist for 3 nonthsjor | gngébf Bitdnverdon 0 si gnificant
15 changes in a patient's personality, lifestyle,
fyossrjonal aftel grésenoivemeindlel ateualai Oyadzol ylipgperidiadVl
Fol ey, Pain, in Cecil Textbook of Medicine 100-107,
J (ommands comgagitipns @mppsiegia 4-Oxagiazobdtpippadaik. Cqupromd and

Pai . ' Y na &
RS0t AL b TEORBA ot b
C hdhiimistering fes animial insded of bwdhepreitian et avatmephaneffective
i buprofen, fenqgprofen, diflusinal and naproxen; or an
10 opmaugt 0%1%1%§1aé9ly ewﬁna@eﬁ%ﬂrwﬂ%@ hydr onor phone,
met hadone, | evorphanol, fentanyl, oxycodone and

oxynor phone. 1d. ~[0004]p4dRikithdSbhe Inbain No-
6,576,650 B1, United States Paten : . 039, and
Ur[b@(gg St at g8, ﬁttﬁ@hogpcon{}n%gg‘é bm foP wh ti2fd seek medical

Uni t States 25 Patent No. 6, , 282, to aksh.et al .
deseick brd reatreobskdin garebe piyveei diromcdyhilescitegmin is usually

al | egedl seful as peri al | ctivye anti .
ypEravied FESaipaie HepBaah P Lmer B sl eBE biea o significan

15 6,cBBraed 3a Batlenk @ pi¥R@haldl, lfestyte BG1IctiBRA ability or overall quality of life
4- hydr oxy- 4- phenyl pi peri di ne derivatives that _are

al(KeYeHolew, Rain iniGecrexibrek af Megdisated®87107at i Bannettjangdy. Plum
2007/ 9 / EP2006/ 011150 [0006] Canadi an Pat ent
P%@%f%gﬁﬁéhli%§i94956o of Carron et al. describes

pi peridine derivatives bearing substituents at the |
arfdooB]posi t i Ranshdsiaen swadit@hblégednaged by administering a non-opioid

analgesic, such as acetylsalicylic acid, choline magnesium trisalicylate,
20  acetaminophen, ibuprofen, fenoprofen, diflusinal and naproxen; or an opioid
analgesic, such as morphine, hydromorphone, methadone, levorphanol, fentanyl,

oxycodone and oxymorphone. Id.

[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.



be useful as anal gesics. [0007] International
Publ i cati on No. WO 02/38185 A2 of Dunn et al. 5

wQieMesBes 1,4 substituted piperidi ne conpoundBCE/RB2006/011150
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are allegedly useful as an antihyperal gesic opiate.
[ 0008] The Abstract of International Publication No.

W 6Ul) 70689 Alnadiaf Patedt PEBIRAASN %P?@%’Or&ﬁ&%h\éﬁbl ¥E&ribes
carrying substituents at the 1 and 4 positions that

m@erdnnes@ewayvq;wﬁmg substyicnts at @erle@@p‘% positiyerthat s alleged to
@g% '1Ic' onal opioid anal gesics exert their
ﬁ% eF 21ct|V|ty once they have passed
thr ough the bl ood-brain barrier. But this passage

t ho@omh t he InfeheedniirRibicRtim NerwoaiR/B 83 ADof Dunn et al.
undesirabl e central nervous system nedi ated side

efd1e gatbss 1 duhstiuted papsrideegiopnneupdethal aig allpgrdheussy as an

% gp jencreased drug dependence,
const pat nd unwant ed euphoria. 15 [0010] There

remai ns a cI ear need for new drugs that are useful for
t r[%ﬁ&] ng rT}mAelvsmmti crfgnpaiauiooal RjjbdimtimaNanW(D 0at70689 Al also
e or. av nore s i ated

" &gy % | 31 Sof t that
TP SBIPET GG AR S GBGATPE RBHLIERS Ao BH 3 posihons that are
dlaﬁgémﬁus&g%%lﬁg%d@{brg oty reference in Section

of "this application is not an adm ssion that such
reference is prior art to the present application. 20
3.[08%mary Jfradibienalioigid oHe SO0 EXPrt Their prasmesalogical activity once

Y SRR BRI P e
2 B0 dIrd R riPEr Idabl P2{AQ6 B ddsliable central nervous system-mediated side
effects, such as respiratory depression, increased drug tolerance, increased drug

dependence, constipation and unwanted euphoria.

[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.

3. Summary of the Invention
[0012] The present invention encompasses compounds having the
formula (I):
Ar?



and pharmaceutically acceptable salts thereof,
wherein: [00131 Ar' is -C3-C8 cycloal kyl, phenyl,

WM2pnosmee9 ant hryl, phenanthryl or -(5- to 7-P&EnBRI08e)11150
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het eroaryl, each being unsubstituted or substituted
with one, two, or three R2 groups; 5 100141 Ar 2 is
phenyl napht hyl, anthry phenanthryl or -(5- to
Phamagsutiqy V@P%f'é’l‘%hle Saé‘éé}FPr%?afe WhetGHs ubst i t ut ed or
substltut ed with one, two, or three R2 groups; [00151
Ar{QOIle - C3- @' ¢y cCofls kytloalsylenkenyl, maphthhlylanthasdmheylhnthryl or
an hr e oar
befiod GrratBRProidony? bR RE R BbaitEE sh auoetipy §R 5 p one,
thw@%mregw%%upslo [00161 Gis -H -C(O(CH2)" CO2R4,
C(O(CH2)" (C1-C&  al kyI ene)COZR4 or -(Cl1-GC5
aldﬁél ene) R5; [200171 Rl = - O NHOH,
CHA igpheny}, @apl@hyl arptkwl )phen@(tkg)ychp’( €5+ to47-membered)

LK .
Uty SRS B e A P o
, 100181 R2 and R3 are each i ndependently -hal ogen,

cwom al kylAr*iO¢ cimyclwkall flydnly], napirthgl] a@Bryd) lbd!ﬂn)mthryl or

CE gSnaal 3 re&)%weirél e&p té‘ 1&%,]:1)’135% gtgfaéﬂl(ofﬁu%&?mted with one,
altigy éerhreeQIZ NH(C, -C4 al kyl); [00201 R5 = - NH2,
-NHSO2R4, - C(O)NH2, -C(O) NHOH, - SO2NH2,

- g&?}qll\r(_lé Cl(_yﬁ aqaL]l;(}lyl)-&(O)S&S)( @éﬁé&;%ﬁgg@{j&,‘}s 2-(Cifs - oH,
pHEHA ke C%q‘( SHELCRbYlengROCTYT RAPDTAVE, anthiyl,

ered) heteroaryl each C3- 8
cycl oal kyl, phenyl, naphthyl, anthryl, phenanthryl,
([6917t]o 7- welhlber-ékj) O(l@)béH@aC&(D)NﬁéOHg @ﬁERﬁst(IIﬂOt eﬁNor—(Cl -Cy4

gl gt s ki Bl . fsibosrnsguls -crr.

PCT/ EP2006/ 011150 n = an integer ranging froml to 4,

(CHz)q
T/ \ _“_N/ I S n / \
—C-N N—Ry4 —C—N —C—N
— (CHy) o —
[0018] R? and R? are each independently -halogen, -C,-Cs alkyl, -O(C;-C3

alkyl), -NH(C,-C; alkyl), -N(C,-C;s alkyl),, -CF3, or -OCF3 ;

[0019] R*= -H, -C,-Cyo alkyl, -CH,O(C;-C; alkyl), -CH,N(C;-C; alkyl),,
or -CH,NH(C,-C; alkyl);

[0020] R’ = -NH,, -NHSO;R,, -C(O)NH,, -C(O)NHOH, - SO,NH,,
-C(O)NH(C,-C;4 alkyl), -C(O)N(C,-Cy4 alkyl)s, -SO,NH(C,-C4 alkyl), -SO;N(C,-Cs4
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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p=0or 1, and q = an integer ranging froml to 6.
[ 0021] The present invention al so enconpasses

w@awposnes having the 5 fornula (11): Ard  ArBCNMERR004011150
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15

MO R- (R3)p G (Il) and pharmaceutically acceptable
salts thereof, wherein: [0022] Ar 3 is phenyl,

napht hyl , anthryl, phenanthryl, or -(5- to 7-nenbered)
het er oaryl , Teach BERAFANELEEOM 1 &R 8d or substi t ut ed
with one, two. t e R2 groups; [0023] Ar4 is

- C3-C8 cyclnglggﬁ}’%ﬁgnyl, napht hyl, anthryl,

phenant hryl @r dilintegbrrahging froembes 6d) het eroaryl, each
bei ng unsubstituted or substituted with one, two, or

t @R )R2 gr opeSprededPrd bntioralsd enchiiphésebRomp&dids Biing the
-C(CbgCHQ "R5, -(Cl1-C5 alkyl ene) 4, or -(C, -GC5
alfRgmdaélRs ; [0025] R = -H, -C(O NH2, - C(O) NHOH,
-CO2R4, -CHO, -CN, -(Cl-C4 15 alkyl), -C(ONHC1-C4
alkyl), -C(ONCL-C4 al kyl) 2, ACHF2, -CH2F, O O
(CH2) 9 OO0 -CNN Il -GNO \./

(CH2) , or [0026] i

hal ogen, -Cl1-C3 al -Q(C, , - JH(CL1-C3
al kyl), -N(C1-C3 al kyh)2, -CF3, or,- [0027] R4 =
“H,-C,-C o0 alkyl, -CH2O(Cl-C4 al®b), -CPRN(Cl-C4
al kyl)2, or -CH2NH(Cl-C4 al kyl); G
(In)

and pharmaceutically acceptable salts thereof, wherein:

[0022] Ar is phenyl, naphthyl, anthryl, phenanthryl, or -(5- to 7-membered)

heteroaryl, each being unsubstituted or substituted with one, two, or three R? groups;

[0023] Ar'is -C3-Cg cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl or
-(5- to 7-membered) heteroaryl, each being unsubstituted or substituted with one,

two, or three R? groups;

[0024] G = H, -C(O)(CH,),C(O)OR*, -C(O)(CH,).R>, -(C-Cs
alkylene)COOR®, or -(C,-Cs alkylene)R’ ;

[0025] R' = -H, -C(O)NH,, -C(O)NHOH, -CO,R*, -CHO, -CN, ~(C,-Cq
alkyl), -C(O)NH(C,-C; alkyl), -C(O)N(C,-C4 alkyl),, -CF3, -CHF,, -CH,F,

0 (CHy)
2 M A L G VAR
—C—N N—R4 N —C—N@ —C—N 0O
_/ , —J or \__/ ;
(CHz)
[0026] R? and R® are each independently halogen, -C,-C; alkyl, -O(C,-C;
alkyl), -NH(C,-C; alkyl), -N(C,-C; alkyl),, -CF3, or -OCFj;
[0027] R*= -H, -C,-Cyo alkyl, -CH,O(C,-C, alkyl), -CH;N(C;-C4 alkyl),,

or -CH,NH(C,-C4 alkyl);



-4 WD 2007/ 057229 PCT/ EP2006/ 011150 [0028] R5 = - NH, ,
-NHSCOR2R4, -C(O)NH2, -C(O) NHOH, - SO2NH2,

WO BUOPSIRLL- C4 al kyl ), -C(O NG -C4 al kyl)2, PCT/EP2006/011150
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-S2NH(Cl -4 al kyl), -S2N(CG -C4 alkyl)2, -H -OH,
-CN, or -C3-C8 cycloal kyl, phenyl, naphthyl, anthryl,

pheosgt hr yl ,p>£LSNH,0 -1 &r er ch
23@@ cycl 0%' ky}qmphea{g’F}mg Qﬁbﬁ?ﬁ% @@WH@Q SO,NH,,

ph@(\@)ﬂﬂif@iFQ alkgh), t&(O)Nfe e nlky )mhe&@ﬂ‘ﬂﬂﬁy’:&t@k)ﬂb -SO2N(C-Cy

titut bst h
BiE: - CFLREN PGS e A PBRTG TphES Saliv,
I %@Qﬁﬁhﬂyﬂn@ mmfrﬁ@ﬂbeled)meéeroarpl cach szzg-cil8 cydlvdid P éﬂbenyl

an integer ranging from1l to 6. [0029 Aco oun
fdranmhal @ntjlrydrpl(mw)thaﬂ -45phdrmambencil tcryara/é eipgabpubstituted or

each_ bei,ng _a "4- Oxadi azol yl - pi peri dine
Bstmrl‘tga {héneorfnfﬂrgko%mﬁpr eating or preventing pain

or dlarrhea in an animal. [0030] The invention al so
rel ates to anmpasintegen@ngiagrinsOng4a 15

4- Oxadi azol yl - pi peri di ne Conpound and a

phar maceut i daf3n 1BEeeHRASNE oM | et or  exci pient. The
present compsiptdy Q0gnpr € useful for treating or
preventing pain or larrhea in an animal. [0031] The
I nvention alceeaneitag@Saﬁgi)ng(frbm Iconpri sing a cont ai ner
containing an effective amount of a

4-10y2y]i azol YA chipetindofBrkslaRD i g psich pmﬁm@ﬁﬂcﬁmﬁ adc@ptable
usi n%} 20 it to treat or prevent pain _or diarrhe

[ cel Merqdeachhsing orf- %a‘ilh@lylr@pm@ge Lempepnd és m@ful for
Fe\éﬁ %%pgﬁegéﬂt{ﬁg aln(q‘l(ﬁ{ilji‘ 4n aHa ni mal, conprising

m ni an animal in nee her eof an
effect i ve amount of a 4-Oxadi azol yl - pi peri dine
Cdfigind. I rlfeunvéntionadyeaektes o6 cothpesiti@strodipmsing,a

t hese ds fo even pai.n or diarrhea in an .

DR e rin b e b St e ar g L S epBuiE gmicr or
ar@%@iﬂ)‘ien@f Tﬁ@pl‘é@érﬁ’ @oﬁﬁ&hﬁ@@s‘ dre useIOGr ﬁ%tﬁigcbr p@é\f&)9§%g&n or
an anti-enetic agent, or a conbi nation thereéof

Thidarthpaamen epinfalr t her rel ates to methods for treating
pain or diarrhea in an aninmal, conprising

:ﬁpgﬂtllsf/:r ! gﬂ'lm)e l}ﬁ}/émlfoﬁ%%ﬁ}g?{e t(p Eﬁgf&rﬁﬁrﬁs?r?%a @(pntamer containing an
Casffeotividamdunt ol o h@x adispbd ipspediditenCempound and instructions for using

it to treat or prevent pain or diarrhea.

[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
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

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

-5-



30 enbodi nent, these nmethods for treating pain or
diarrhea in an animal further -5 WO 2007/057229

wean/BFR2006/ 011150 conprise adm ni stering an BET/ERD&/@11150
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anount of an opi od anal gesic, a non-opioid anal gesic,
an anti-enetic agent, or a conbination thereof. [0034]
TREmpAYE Adrh AiktéH itad Gtetifs aﬂn@uﬂthﬁ aH ®BioAf andlgesic, a non-opioid
4- Oxadi azol yl - pi peri dine Conpound in preparing a
madilgesierin antedmgtictagent; ema combipatéaretherephi n or
diarrhea. 5 [0035] The invention still further
; jb@% s to nﬁ{engdﬁsntlfograls%trlelg}él ?o H3%is€ Et % 4%xa%1az f plperldme
nctron in a ce nprising con a ce
c papoRindfin prepressh Agdicamenpisefid td eeR Pk @fev\éhﬁﬂhnﬁor diarrhea.
4- Oxadi azol yl - pi peri di ne Conmpound. [0036] The
invention still further relates to nethods
p@Bi ng a ThsHaysatiershll cf‘é‘l‘heéé%t@§F(’tlF18W0d%€9ﬁﬁPm§i%g
t
COsa ebpelor RS e Bolf SohpEiiig BAALIE FLAPLIHbRES cypressing
e>ao|oploed1tecep1©f)3/7t]h dh©xpdiesdmltpipevding Compmmyd be
understood nore fully by reference to the follomﬁng
ed desgri t ustrat ich
o A6L¢ ended TeamvariBphf A s e ah s afonafis So
%aﬂnﬁﬁé@ﬂﬁédpﬁom Ssitton, 6P hhlﬁ tl{aes‘ié‘ﬂ bPddnsiRingfa t he
I nvention f|n|t|ons g% As used herein, the

t é’r@ﬁadsg@&ylabwvimm%mpn@d Yﬂth 8whargnaeeutitatyy accaptrbbogarrier or

%&1 (e al kyl" neans a straight or branched non-cyclic

8carbon chain having from1l to 3 carbon atons.

Representative strai ght chain and branched 20 chain

- Q19333 al kylBhei predentimventmhyhy be aideydtood mepr fofly byaefdrence to
I SO I 0040) ., "-Cl1- means strai ght  or
BB e 4@&@@&%&39@ g S PR 47 tanded to
t %xérggﬁf}k}% Rh A enfRRIBSROb AL Y& eptibl ght chain

al kyls include nethyl, -ethyl, -n-propyl, and

-n-butyl. Representatlve branched chain -Cl-C4 alkyls
i ncl ude -isoprdbyl, DetadediDeseriptionofithe Invension
-tert-butyl. 25 [0041] "-Cl-C6 al kyl" means a strai ght
or branched non-cyclic hddr ocBefmitionshai n havi ng from
1 to 6 carbon atons. Representative straight chain

ﬁ&%ﬁ al kyl g6 ude j e}é‘i'lﬁ éﬂ@tteﬁél)z( tﬁedea%ig‘yé haverI{nIEJ o‘ff(%lmg meaning:

- N-pen epresen Ive

[0039] “-Cy-Cj alkyl” means a straight or branched non-cyclic hydrocarbon
chain having from 1 to 3 carbon atoms. Representative straight chain and branched

chain -C,-Cj 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.

[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



WO 2007/ 057229 PCT/ EP2006/ 011150 branched chain
-Cl1-C6 al kyls include -isopropyl, -sec-butyl,

WO p@60sR29% , -tert-butyl, -isopentyl, -neopentBCT/EP2006/011150
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1- met hyl butyl, 2-nmethyl butyl, 3-nethyl butyl,
1, 1-di net hyl propyl, 1, 2-di nethyl propyl,

1- Ve | t e
A Hf‘ngr%cﬂgc? %2{11% y(:h % a@fﬁ}lﬁ%c&%}@/ ﬁél)pzropflhmég IBWyﬂ) 2oBhityl, -teri-butyl,

3--sepgritutnebperyl] | Indh)’ﬂbtllwIZamlbelbuly123-mahlatﬂbWb/b utyl,

1, 3: dj | butyl, .2, 2-dinethylb ,

2.l Attt - amadaaa e btaeywt. 2 methipency,
ﬁne@ﬁiilﬂ)eﬂ{ylﬂd -melBaRatyd, ﬁ%ﬂ@rllﬂlh}l Zlgﬂl?f[bu@fl Deanahed,

non-cyclic gdrocar bon having from car bon

atlohﬂlm%qdbety dsZadineshybutad, dh?t digpeihyibutyl, @l?— dnerhydbwyl. s
L YISCARLI g S5O ROPY! 1 bUtY

eptyl -n-octyl, - n-nonyl ,
and -n- decyl Represent ative branched -(C -C10) al kyls

i rjoo4aje | sopropyi alBﬁlC niabhy b straightoshiail or bramhed Boii-¢lclic
I sopent neopenty 1- et hyl butyl, 2-nethyl butyl

3 }ﬁg{(}‘fg{ [}thg}’lng fro_[n (ljlt?réf) ﬁ?‘]bBP 8ovs. Representative straight chain
L@%ﬁmfaﬁz isnflaeaé m&h)ﬂEt méh p%%x,!iyl hﬁlﬁfélhy,i p&n{,lyln hexyl,

4- et nt yl
2-—etHepﬂybutzy>|cty1 Jnatonyl, kaudy;b -dedyl. Repx@semh/plbbamyéd -(€5-Cyo) alkyls

%:é@g mt%i}%ut erut%l’ gécgqlu@ %}F‘gmy%lsopentyl neopentyl,
3, BmdinyRiuly ] .@Hie‘ﬂhylbdtgﬁ@hh&dh?%b@ll, 1,2dnﬁéthylbhﬁ9w|

3- et hyl hexyl Y - et hyl hexy
1 122 dm@hﬂptq@efhtlymethy penigl, rﬂemhsblyh@ntyﬂll 3-methy1pentyl

3 %mg{ %&eﬁg}’llj hle()a(t¥1 l’bu&y}QZI}' 8&11' %hﬁliy(/}ﬁutyl, 1,1-dimethylbutyl,

1,13 dimramyhtlsve rlwuxmanyalbu@l 3 Ziﬂﬁiaétiﬂyylblhl@ptz}d dm%&lil&wﬁ]
"-C, - a_stra chain or branch

no%né émtwbutya.lv@p@mhewldzae%tmgﬁxmawgwbw A reghexyl

[
ST SRS S AhERh AR finemeS.
(lciHﬂ)rﬂethﬁhekﬂ (L) iBethylhReyls &2etimathiylteptyl anddedeth Phesl, and
al ene oy i nclude -CH(CH3)-, -C(CH3)2-
N
é;{ @I& CH2CH( CH3) -, - CH2C(CH3) 2-,
-C(CH3) 2CH2-, 25 -CH(CH3) CH(CH3) -, - CH2C(CH3) 2CH2-

(16bd3]) 2C( C"‘BO\JZCS atk(ygﬂ@)’ Alcah¥d &%%8 [&R#ain or branched, non- cycllc
- CH( CHS) CH2CH( CH3) -. [0044] "-C3 cycl oal kyl " means
a dalent Aydgcapen h@wng@ioathmaéﬁanbav piegns. Raprgsantaigvegstraight chain

B e (iR s O S S T

d?yaplr@hetpﬁyé btaﬁdledGQI@-IGngdt}&'éne g'iﬁ)u}{sﬁﬁ)élﬁdle “CH&H:)-9-C(CH3),-
rrerrger ed}l het er oare/ means _an aromatijc het er ocycl e

r i-h§l(CH3)CH,-, -CHCH(CH;)-, -CH2C(CHy),-, -C(CH3),CH

-CH(CH3)CH(CHj3)-, -CH,C(CH3),CH,-, -(CH; ),C(CHs),-, -(CHs)z(CHz)zc- and

-CH(CH3)CH,CH(CHj3)-.

[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.

[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

-7 -



of 5 to 7 nenbers, wherein at | east one carbon atom of
the ring is replaced with a -7 WD 2007/ 057229
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from ni trogen, oxygen, and sul fur. The -(5- to
7-menber ed) heteroaryl's ring contains at |east one

C heRPhtGth IepBERnES QBIkakd idnT KiBogém) ox gen, and sulfur The -(5- to

7- nenbered)heteroaryls i ncl ude pyrldyr furyl

t Mropmbengt )hefpyoarpl’ gmng manaztdlew one parb@llaz@hyl Representative -(5-

th| ol razol S th| i dazi

TR Ry eBRESRAn 1ol SRR R, VARG Dol ppiaco
[ Q@lﬁﬁi]zofyi hala Q91 pyREINE isothiazdBll, pyaziil, pyrimiliQ9# Plyrazinyl,
The term "ani mal includes, but 1s not imted to, a
céhﬁdﬁﬁﬁylaﬁ%ﬁk@ybdchlnpanzee baboon, horse, sheep,
pi g, chicken, turkey, quail, cat, dog, nouse, rat,
r id1, QUi ne u 0948] The phrase
"3ﬁ§¥ﬂaceutiﬁgﬂﬁggéﬁggnga 1e sa t$ E)as used herein, is
a salt fornmed froman acid and the basic nitrogen
gri6edy] of a AJFiedeah aaoingl,” pichdes, dhuhes noCbnpednd.a cow, ape,
IIIu .ve salts. include, but are not linted, .to
PR SN PrrzEe, BAhpt B ShGKE Pp GhRRR- g g atail, Gt dog
brn%uséefat irsbitd BuinBd pigah@ hullagUl f at e, phosphate, acid
phosphate isonicotinate, lactate, salicylate, acid
citrate, tartrate, oleate, tannate, pantothenate, 15
bulﬁ%&&]rat e, Hheadrasa( harggeeytivali v acaentablesalt,” as used herein, is a salt

r {
OSSR TR b AR Gpu 81 L35 Q0RE Syt iperiine
meldnapoaad] flbnateye sabts hmhm&ub\ﬁt@mahet, litheed; em ed ttd, @itadt€ ,acetate,
p-to{uenesulf nat e d panmoat e (|

1 oxalaife phipnidn dranide DAKsgRERY: bl%kﬁ&%é?‘é)ts agidh phosphate,
Thﬁ)nﬁc%ﬁlﬂhtepﬁ@tra{'éageﬁf&/la@ea by cﬁ%@ RARALE oRAtel tanﬁét% Gantothenate,

refers to a salt 4- Oxadi ‘azol yI-pi péri dine
Contprtate] ahfawbatg suQ@n@tﬂ, mdedecgehtinoatepfvalarge.oglpsonstec h
as,a_car c_ac ti onal oup, and a

oty peshi Rttt SRR Baiote s famionaisase.
| lektanbdutfonye, mﬁ@f&sm&r@ﬂaw?,tohfeﬁésuﬁbﬁateoandlﬁamo%&% 9,
hydr oxi des of alkali netals such as sodi um potaSS|um

arl@ll -methifienerpisHiddrsxedednaphtheate)) s4lts. ebhe ermephdrmagenically
a%cgé’f)ltﬁléjﬁlta%ﬁjsompsele a2t of 'Mdb%dlﬁjz%ﬁ Sﬁ 8%?1% nglgg‘uéd having

as al um num and zi nc; anmmoni a; r ani c

anmraeﬁl;c ﬁmchom gtouppdieh iab Htca(bomf/hd‘la/cﬁidl ﬁ)m:tnsnﬂisgtd)dp,lhﬁﬁa
nono- or trialkylam pes; dic cIoh xylan1ne
t rnhsmﬂema#é aceRptabif MereaRCRIRgAN APaseh I He bases include,

?Lb?g%‘ﬁ(ég@ﬂﬂ?tg?{ >t/c§ mgg\griﬂae@%? ‘Eglrln nesg sucg'uaé so&’i'hm ngﬁ'[g?smm and

bilghiugy, hydioside2of ﬂkdn@@pﬁh huydtalamclmes calcium and magnesium;

27 %90&9&% otf hter r?l%% | %\T:hnaes alfminum and zinc; ammonia; and organic
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
alkyl)-amines, such as N,N-dimethyl-N-(2-hydroxyethyl)amine, or



tris-(hydroxynethyl)nmethylamne, N, N-di-I|ower
al kyl - N- (hydroxy |l ower 30 al kyl)-am nes, such as

WORM7M5122 hyl - N- (2- hydr oxyet hyl ) am ne, or -8 VWET/EP2006/011150
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tri-(2-hydroxyethyl)am ne; N-nethyl-D glucanm ne; and
arging- At AS ey HRme; Nemeihil- Deglulzéfﬁ’nhgeandmné hgidk bk as
[0049] "The terns "treat treatment of' and "treating"
parginme, Ysimerdndghe likel ude the | essening of the
severity of, or cessation of, pai n or di arrhea. In one

5 dlmsnt treat ,Ireal tpent of .
[ r@ es i nhT}betFm trﬁ%r t@)%énrr%rggf decr e’ggl % PR diarrhea
owﬁﬂahé thel@geten Mfﬂ’l% seRIriPdE 9r oésspdnofppaiflioatiafi@a. In one
respectively. 0050] The ternms "prevent” ’E)r evention
ofembdiment ‘dieaht itregting 20 tigptment af riRgadesiahibiing f example
av f r
7 REABARE (5 ob i) BRGFine of BN or Bl Bithca, sesppivaly.
means a 6-opioid receptor, a x-opioid 10 receptor, a

- dpos0jd r ece"ﬁte(mrrmsr“maveﬂ?].“ple\reatiembﬁ‘rand[“(ﬂ@@zhtiﬁgi ‘epain or

phr.ase f m)unt when used in nection wWth

B s i g BRSO e TR
of the 4-Oxadi azol yl - pi peridi ne Conpound that is
ugebsd) for tTiRalHrAe “@piokd ﬁ:\é@;ﬁbi’ﬂﬁee{i@lafb Sioiddeadpidiea xldpioid
an animal or stinulating %md receptor function in a
cemeptorsa[te%a]irwet%mm@ Lef recepiove anmount™ when
used in connection wth another therapeutic agent

an a t fe i di

crPREaI" g, °F nH PHZE: Miep B Rl O] AR SEERARERHLG 0 o
V%@xadlﬁidlgltplgemch@e CSmpSlmhlSmieﬁnstzﬁChn\MLmh obthe or nore”

sec of on f the first
gr'e ﬁa@gﬂﬁfsﬁ a? REPPUN %’ﬁ laeléa*%wo frealingIgHgvensifg pain or

Or RatPhealiR9R %Llnu‘ oPSEmEIARALb PR recébthi funbtidH RUPClS
substituted wth up to three second groups. [0056] In

anot her enbodi ment, a first gr ouggl S substituted with
orl@0%¥ two Bemimlsegleffa@ye aHUngoBirgn ysed ameermgetion with another

€ ’ERé’rQ%é“?Qta[%el% théan3 tan qhRuR us%ﬁﬁ Vob Erto (f"ltxge %e%erape%ﬁc%ffga of that

secon
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

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.

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

second group.



WO 2007/ 057229 PCT/ EP2006/ 011150 4.2 The
4- Oxadi azol yl - pi peri di ne Conpounds [0058] As stated

WQbwies722he present invention enconpasses PCT/EP2006/011150

10

15

20

4- Oxadi azol yl - pi peri di ne Conpounds having the fornul a
(1): A’k4 AAe NN AZn/ O RL(R3)p NG (I) and

phar maceuti Cad by afﬁ@@t(ﬁmd‘?az%ﬂlt%géﬁ@ﬁ@Qfomﬂ\_ﬂﬁ_lid%i n
Ar' Ar2, Ar4, m q are as

deflned above. [0059] In one enbodlnent t he
4-[0938i azol yhs patgdrbenen the@Quagsoumaentisin enfcompadses (1) are

h di
 REOT AT Haidjfe Chinpeidtxi B RtRl G0 ™ ormul o
(I') are those wherein Gis -C(O (CHZ) "COZR4. 10 [0061]

I n anot her enbodi nent, the 4-Oxadi azal,yl - pi peri di ne
Conmpounds of fornula (il) are erein Gis

-C(O(CH2)" C(OOH [0062] Nanot odi nent, the
4- Oxadi azol yl - pi pesrt-¢i mbo “f orgul a (I) are
those wherein Gis-C(RQ)(CHZ)" C(O OR4yand R4 =

-C,-C,0 alkyl. [0063]" I n anot her ®Rabodi ngnt, the

4- Oxadi azol yl - pi peri di ne Conmpounds of 15 fermula (I)
are those wherein Gis -C(O(CH2)" C(OOR4 and R4 =
-CH2Q(C,-C4 al kyl). [0064] IdDanother enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of formula (1)

g ety dofiptdie MR W ENET) 3745 Rodbf -
| p andaf freras dafowadi abeneé., t he 4- Oxadi azol yl - pi peri di ne
Conmpounds of forrmula (1) are those wherein G =

- ([605955 al kylhene ebolifaRht, thd A-Oxadiazolyl-piperidine Compounds of

formula (I) are those wherein G is -H.

[0060] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G is -C(O)(CH»),CO»R".

[0061] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G is -C(O)(CH;),C(O)OH.

[0062] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G is -C(O)(CH,),C(O)OR" and R* = -C,-C) alkyl.

[0063] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G is -C(O)(CH,),C(O)OR” and R* = -CH,O(C;-Cy4
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),.

[0065] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein G = -(C,-Cs alkylene)C(O)OR".

-10 -



WD 2007/ 057229 PCT/ EP2006/ 011150 [0066] | n anot her
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of

WO a0msR2{ 1) are those wherein G = - CH2C( O) CR4APCT/BBBYG/011150
I n anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne
Compounds of forrmula (1) are those wherein G =

%O) OCHAHR o ther érQQ(ﬁﬁﬂneﬁtnt}fénpr%m Wlp&enhe CBFh?)ounds of

adi azol yl - pi peri di ne Conpounds of ormula (
t Homeulaki@ red tho@® wher¢ioHR 2 L IOTRMOR( 0069] | n anot her
enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of

f | h = - ( 3C( 0 OR4

Sh0RA°, (LB SRR, B 0 RS Gopapnas o

dimm@amawﬂsseowherm G er oL OYOCRLEH;hose wherein G
-(CH2)4C(OQ OR4. [0071] In another enbodinent, the

4 Oxadi azol yl - pi peri di ne Conpounds _of faornmula (I)
5 arl®048lose wHapeptherzmbadimept ﬁe(@maquﬂqulne ompounds of

angLhak e b%r@e\gf]erfﬁll‘?l) @H’"ﬁ ¥4 - pi peri dine

Conpoun ar v’vher ein Gis
(O (CH2)" R5 and R5 = -NHSO2R4 15 [0073] In anot her
e e mrent , Ihheothexabidmenty thepi-Peadiaialg- }ﬁpmtrljum @empbunds of

a re those O (CH2 R5 and
R Om‘ﬂdé))a}\?—@osew r%)“!\ﬁﬁ%—f(%&'@ &Qiﬁ? 4 )g.‘A al) kyl), or
-C(ONCL-C4 alkyl)2. [0074] In anot her enbodi nent,

t j@oAp Oxadi 3[§thfﬂhepérﬁ%d1ﬂﬂeﬂt6th@0ﬂ()%ﬁldﬁ)lﬁf 1g&ﬂf1ffélst(3§n%ﬁ7mds of

are those wherein Gis -C(Q 'R5, and
10 2domade (ary thoge whegin)G —or(C}’é@@ R4 al kyl)2. [0075]
I n anot her enbodi nent, the 4-Oxadi azol yl - pi peri dine

CURPIS) g B oo

erfoontilaitare thhee whéemds az «OH,)spIPEOR Ui ne Conpounds of
formula (1) are those wherein G = -(Cl C5 al kyl ene) R5.

2 77 h di

T 2 ol Jr A PR e Qi Geoly apingiding Cpmappunds of
t FoSRuINAIB hed those wherbiids RP-C(OYENMRZQAd RO5Z 2R SO,R”.

PCT/ EP2006/ 011150 [0078] | n another embodi nent, t he

4- Oxadi azol yl - pi peri di ne Conpounds of fornula (1)
15 arl80THose wHemeptherzmbadimept thegsOxadiazolyl-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°.

-11 -



[0079] In another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of formula (1) are

W0 pw3esmeRerein G = -(CH2)3-R5. 5 [0080] | n anoRGEEP2006/011150

10

15

20

25

enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formula (1) are those wherein G = -(CH2)4-R5. [0081]

| nogr¥)t her qmﬁgﬂh@%boélﬁ%m‘lth@’@@'x@&@idﬂ/] &b&%lhgtﬁﬂ%pounds of

Compounds of formula (1) are those wherein =
- (fompyla (RBre thogs@hereim @rrot(kdh).ebodi nent , the
4- Oxadi azol yl - pi peri di ne Conpounds of 10 formula (1)

ar 8 ose V\A}er e n G _b (%(' tﬁﬁ?ﬁ%%ﬁ (Lgi%merbq,me Compounds of

%ﬁ)xhlé @) aﬁﬂth@&&whér&n ¢ ©048H,),rranot her enbodi ment
t he 4- Oxadi azol yl - pi peri di ne Con'pounds of for mula (1)
are those wherein = -CH2R5 and R5 = -
NiHoH, n@p@}lmr@qulm@t g]ewyp}(adlﬁolylmlggwtl@ Coempounds of

a'@ﬁ%;gg%ﬁtpxg?@wher% @not )elqbodl ment, the

pi per| npounds of forml a (1) are
t hose wherein G = -CHZC( O N(CH3) 2. [0085] In another
er[mbﬂii] ment, Ih laeoﬂaemadbcﬁmchty thepi-Peadidiaig-Gpenpboa@empbunds of

r CH2C(O) NH2. [ 0086
0 ‘H?ﬁéﬂzeeﬁ%ed‘fv ﬁ’t“ e(%ipb%\dl azol )(/:I( )pi per | ([:ii ne !
Corrpounds of 20 fornul a (I') are those wherein G =

- ([6b¥)] 2- RS Elﬁ(ina%er-emgcﬁ%%ﬁzthe'm@d\lﬁ@wl -pi &;ﬁc@xé\'ﬁ() r;;bunds of
-4 alkyl), or -CCONCI - 1) 2. I%0087 I n _anot
erfpEerlaEhare thage whagadd a2 deCs;@?(lﬁéwe) &ﬁQmHof

" SRR FiSufe s BN Rl o ™ T

-C(ONC 1 -C4 alkyl)2. 25 [0088] In another
erfbeR]nent , IhheotheOxablhdment, tHe 4—@kprﬁaiolyii—p1petﬁinqi)6‘unm59unds of

oy od w%%f%q“ 3 3@359' A’ S RHy f Tofffon,

PCT@EjWﬁg%%l g%l()r 89] In anot ce)??§ﬁ‘god| ment, the

4- Oxadi azol yI pi peri di ne Conpounds of fornula (I) are
t H8e’% wher eilp agpther qr@@@e% therfdOrediazal g mpegfine Compounds of

aﬁé%‘yglg_lfbeo%ﬁ Q%ﬁ!é}'éﬁo her %QW&E A ?'Cg (h)zaN( -

4- Oxadi azol yl - pi peri di ne Conpounds of
[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 -



5 formula (1) are those wherein p = 0. [0091] In
anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne

w@vposnes of fornmula (1) are those wherein pPET/EP2006/011150

10

15

20

25

[0092] In another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of fornmula (I) are

o¢gy) Wher eifg af'?otﬁell elﬁtsudmhe& GRIA0RaBERNILA eYVfH ﬁ@ca%pbﬁ»nds of

attacf]1ed isin he (R)- conflguralon
aomnda (Iéat@dhomnlneremr(é 4(@;lashRazodB| —pr@(@)NdizneC(O)NHOH

et e ol P N MR achoa s ih the

(S)-configuration. [0094] In another enbodi nent, the

416p9aqgli azol yh aﬂd&tnarérdt’bdd@meﬁmmmmadaﬁzolglspiﬁmm& @ofnbpunds of
are those wherein p = 1 and R3 is -Cl1-C3 al kyl. [0095]
| dommie e aredhpwdviesain P THe 4- Oxadi azol yl - pi peri

d| ne Conpounds of fornula (I) are those wherein p = |

4- ()(ﬁgl azol- ;ﬁi@ B?t%er&géondé’% ﬁtnn-g‘tgljhﬁgsgdg?ﬂg#lgﬁﬁurrdlﬁgéomgounds of

t Hosweulaie ned thoge whekeinRB=ils - C1- C3 al kyl, and the
carbon atomto which 20 R3 is attached is in the (R

' tiqn. t,..1.h
TR o2 ol Y poBEr tiomEg BB QSR g i Fpmppynds of
t h@ﬁﬁllﬁ‘ﬂ? bR tRod® whekeinP3= il and @idsarbdifhatbit@o AN PR’ Rla@Hthed is in

to which is attached is in the (R) configuration.
[ sooR)- qoﬁﬁghl@tlh@r enbodi ment, the
4- Oxadi azol yl - pi peri di ne Con'pounds of 25 formula (I)

23?%%1056 wh aﬁ%\/ﬁ %rﬁbcg?ém:ggt b 4- 6% ﬁg lkﬁﬂ)%rliq(fem?gg)ﬁﬁ)ounds of

atom attac
C doifnng &l (R iarecthose- iier¥ib 260 4h0 Wé%bd?ﬁﬁbxﬁl?ﬁ QOB¢IOR 1ikMached is in
009&%2 I n_anot her enbodi nent, the

QR BBVRUN-per i di ne Corrpounds of fornmula (I) are
those wherein p =1, and R3 is -CH3, and the carbon

at[0094 o whi gf an&ﬁeﬂ SmBddiRehe thel SOkAdih ARyl Speridine Compounds of
onf i gur ation. [00100] In anot her enbodi ment, the

» 8 ereythoss \phf?rﬁmlmel@@dﬁouﬁd& 65 alkglformul a (1)
are those wherein Ar4 is phenyl. [00101] In another

fegﬁénﬁlnem - 1hBodieAREIATOhY il BRANEIAI- FRIRAHOESnRbunds of

a (I) are ose
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 -



[00102] I n another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of formula (1)

WQe@7051ge wherein m= 1. 10 [00103] | n anot hePCT/EP2006/011150

10

15

20

25

enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of
formula (1) are those wherein m= 0, and p =

[QOds¥] | n anQahb®er @rﬂf?&ﬁfn@ﬁtﬁhe 4—b§a<ﬂ1a91§‘ld151p@t¥dqhé’ Compounds of

- pi peri di ne Conmpounds of are those
V\Aferreullﬁ (}hane tbomq‘dhepem o= 1] @@1 g; -|CEH3aamd thercarbon atom to which

adi n azol yl - pi peri di ne Conpounds of
1 f%?% %&?@% é%ur%ﬁ ein m=0, and g = O.
[00106] In anot her enbodi nent, the

4-[0uE0d) azol yh-aRbider ¢rdbmmgmnmtm®s(a&xfazomo;sxmcﬁné C))m%bﬁnds of
those wherein m= 1 and,wherein Ar4 is phenyl. [001

| formge KR arethpesayherain A hephengkadi azol yi - pi peri  di ne
Compounds of forrmula (1) are those wherein m= 0, p =

r!_g@g)lmer il hbthel énl%lﬁx@%{] h%Ql bQQ&lg %II %Bémﬂhggf)mg]punds of

the 4-Oxadi azo - pI peri npounds
fcfonmhla(K)la)etabsaeWhﬁsmmMel nm=1 p =0 and wherein
Ar4d is phenyl. [00109] In another enbodinment, the 4-x

ST o SRS S P i 9 T L uncs o

af}@ﬁﬂ\ﬂﬁé Mbg@\ﬂhereﬁmr}ﬁ—"ﬂ' Oxadi azol ylI - pi peri di ne
Compounds o 25 formula (1) are those wherein R2 is

- %O C3 al k ). -14 WD 2007/ 057229 PCT/ EP2006/ 011150
[ deanodl | n dﬁ@pﬁ@pr gRbsmgRtn the 4-Paadiazolyl-piperidine Compounds of

A, P P o PR GRS G0112) T another

enbodi nent, the 4-Oxadi azol yl -pi peri di ne Conpounds of
f c[ﬂﬁrlﬂ% (1) lareothhosebatimert, theRROKXgdiaZf@l-miperiddF-8ompounds of

[ ot her enbodi , the 4- Ox
?a bafﬁﬁnygﬁw ?rﬁ‘é‘r@ong%l%‘ﬂs of formula (1) are
those wherein R3 is -CF3 or -OCF3. [00114] In another

enporisyent , Thh@otheQmBstiimaA theyd-OxRdiRI1-Slh&®dine Compounds of
Conpounds of fornmula (1) are those wherein R2 is

- Npinayla B agg thgse whereinnp €1 Q. @8d g1« Pt ) 2. [00115] In

anot her enbodi ment, the 4-Oxadi azol yl -piperi dine

CRBRES 1o fELBr)  ORE MBEEM s o

t HermulXB dicathoseyWhe@kineni= damkewBaninoAridspladnyl.

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

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

[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
formula (I) are those wherein R? is -O(C,-C; alkyl).
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formula (1) are those wherein R3is -Q(CG -C3 al kyl).
[00117] I n another enbodi nent, the

Wa2@asi2axol yl - pi peri di ne Conpounds of for muPGI/EP2006/011150

10

15

20

25

are those wherein R3 is -Cl1-C3 al kyl. 15 [00118] In
anot her enbodi ment, the 4-Oxadi azol yl - pi peri di ne

ds of af &
-OliIH( ClTCS ol In yaBQ{h@é%rﬁ?élene A etaﬁ@?%ﬂé\ﬂﬁ{/lg% etﬁﬁné éompounds of

arfomméa (B abodibsewheretnR” i8-Ox&diabkabl yI - pi per i d| ne
Con'pounds of fornmula (1) are those wherein R is H

th ' - di [ vl
LOPEER i R FRESE Db 4 PRy Tk Shs bompounds of
WTBH@IIR (FRard iosCvRARIAZR? sCCH) MHOEF;- C( O) NH( C1- C4
al kyl), or -C(ON (C - C4a|ky|)2 [00121] I n anot her
enbodi nent, the 4- Oxadi azol peri dine

cdibhds ofln anethsueabediment éﬂ%@éédw@yleplﬁermm? gompounds of
t di t, th
4%%‘%@%?% O%)é)\%g%% Iinlsaep %ﬁ? 019 | r2nénf or rrulea (1)

are those wherein R i s -C(O) N(CH2CH3) 2. -15 WO
20011357229 IH@ﬁbfﬁEﬂaﬁﬁécﬁﬁ&ﬁﬁme 4-084&3%olylrpiaerddihe Compounds of

£ CPARHIACD ke BP% PheEE b rer WA RN oy R bhs .
[00124] I n another errbodl nment, the

4-10p | 2zol Yih-aRbiher élﬂb&ﬁn@ﬁm@m@&a&lﬁzol%'l%l idiné CobmPolnds of
those wherein R is }%O NH( CH2CH3) . 5 25] In

arforpdp (Bepodiopewheretns” 8-Braditlazlol9fI-Fpi peri di ne
Conmpounds of fornmula (1) are those wherein R is

O, | 8 Byl RS o Compogrtser

t HoseulakiB raes thof whereinQkiQGs -D00273Ikyh. anot her
enbodi ment, the 4-Oxadi azol yl - pi peridi ne Conpounds of

1 | t hose wh R .is,-CN. [Q01 |
OB 2 S SRS ICTS L8P yrq 5Pt G ompotinds of
anﬁ@ma@s aff thokOwhtem K11k -a-€,bfxgse wherein R is
-(C, - al kyl'). [00129] In another embodi nent, the

4- O<ad| azol yl - pi peri di ne Conpounds of for mul a )
ar@ ¥dse wHerasp eRemb%dIU@}IBthQ‘bﬂrxgdlamlymeEFdlng ompounds of

Q%Eﬁ‘@la éfg Q‘fy 8%%‘%&?@ g@% %‘ukg) or -N(C}-C; 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
formula (I) 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
formula (I) are those wherein R' is -C(O)N(CH,CHs),.
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formula (1) are those wherein R is 0 (CH2)g OO 0 [1

-CNNR4 -CN-CN CL11 0 \ or (CH2) [00131] In
W@pwrHgrR2enbodi ment, the 4-Oxadi azol yl - pi per PCHEP2806/011150

Compounds of forrmula (1) are those wherein R is

-C-No [00132] In another enbodi ment, the

4-16&@di azol Y aRbRer élﬁil')(ﬂﬁmg‘?tmlm@%(ﬂgzol{/l%lg?:ﬂcﬁné EdmPbénds of

t hose wherein Ar' is -C3- cycl oal kyl
20005 (1228 tﬁ@E/\EFEZ@l@Gl 08 1CEYNHOIBL331 | n anot her
enbodi nent, the 4-Oxadi azol yl - pi per| di ne Con'pounds of

aﬁ{)%? (1 ) Ig %g% Er? %pelg/c\r/gq mf"&to%e{ Orﬁ(ﬁgﬁ%ﬁ@épémp ag EE)m)f)ounds of

effbxﬁhﬁiilﬁ'ﬁljlhre thb&: Whépsiadt azot(s(b)ixm(p,%crqhne Conpounds  of
formula (1) are those wherein Ar' is p enyl . 5 [00135]

I n anot her enbodi nent, the 4-Oxadi azol yl - pi per.i di_ne

5 cdfFdhds ofln afl@hﬁmrabc(qlweﬁts therh@sedipgrlylariperdine Cempounds of
I 00136] | th
en‘g%ncf%lﬁgztafget?ﬁe ‘gﬁ%(%gli e‘ggg{@:’o}-‘%. per| ! di ﬂeaggn'pglznds

of fornmula (1) are those wherein Ar' is substituted
vvi[t)(hl%l]]e or ImanethB2ergbalipsnt, fleC1AX}dihzvl@Ampératine Compounds of

he 4- Oxa | -piperi dine Conmpounds
gb nm%ﬁfﬁ"ﬁse(‘f']?erglrngét @Eﬁl\her ein Ar 2 is phenyl,
napht hyl, anthryl, or phenanthryl. [00138] |n another

r[bmwl]re nt, th Bﬁotﬂemﬂs’ddl@é@d thél4- Oﬂhﬂﬁdlyl%lﬁﬁjmaﬂlﬁdﬁnds of
fornul a Sj are those wherein Ar2 is phenyl
0%

10 [cfgtmdal () gresthotchwhergindodb neNt , t he
Oxadi azol ylI - pi peri di ne Corrpounds of formula (1) are

4-
1@9?%@’2“ i afibhe énﬁ&ﬁ 0‘3‘0 the” mﬁpﬁﬁﬁﬂ}l ﬁlﬁér?cﬁf?@b}ﬂnpounds of

I'n anot er e

4-fowada 6 ateythog \pbfrremcR ne -Chrpoalkgdy of formula (1)
are those wherein Ar2 is substituted with one or nore

fﬁﬁﬁ}ghj gi ol Elg%é%%rr ﬁ'lﬁfgl?%gr%%ﬁ%ﬁﬁ%ggc.ﬁ)iggorf;/l’-pi})gr?dine 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 /179 9 Q0
—C—N  N—R, _C_N\ —C—N@ —C—N 0
— ’ (CH2) or —

[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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formula (1) are those wherein Ar' and Ar2 are phenyl.
[00142] I n another enbodi nent, the

Wa2@asi2az ol yl - pi peri di ne Conpounds of 20 f oPGIEB200¢/911150

10

15

20

25

are those wherein Ar4 is substituted with one or nore
R2 groups. [00143] In another enbodi ment, the 4-Oxadi

aq 0d143)- PI PQf 'angﬂh@@erﬁ:@dﬁ?ﬂ'éﬂtd&e‘l{ OXE&)BEBJM% Eéﬁdlﬁé €ompounds of
those wherein Ar4d is phenyl, napht hyl, anthryl, or

p Hemawlt ki pte thofco@herdin Ar) igplenyb maphthpld amtbntl, orthenanthryl.
4- Oxadi azol yl - pi peri di ne Con'pounds of formula (1) are

Ard | h I | 10t h
e Edon: - Freo et SuBaREr 12t Dard P efe Sawrgpnds of
f qormhla (1) hle Bb& Whasm AHes ghidayr4 is -(5- to
7-menbered) heteroaryl. -17 V\D 2007/ 057229

PCT/ EP2006/ 011150 [00146] In another enbodi nent, the
4 (B35 az ol YN 2ppther srabetimenintis s adipzolylopipgriding Cpmpoands of

2 1471 |
£ ERROG a old wherbliar' Js Aol BlbPRET KbrercblL 471 11

Conpounds of fornmula (I) are those V\herel n Ar' is
cMO0 16Xyl . 16 ahohEAGhbdhimantheet-Ogatiazhipiepiperidine Compounds of

4- Oxa r di pge .Conpoun 0 f or mul are
¢ ional DB At o PRer A R ROt ent S Btz roult
[00149] I n another enbodi nent, the

4-16xexij 2z ol Yih-aRb1BEF émBbdifehiQ Eﬁéwoslgdl@folylf ﬂf)&whﬂe Compounds of
are those wherein G = H, and = 0. [00150] In another

erfpootlpéh are thpge wh@zwrazsapmmyb |npelvthml| ﬁ@h(}dmmlhfm@t@b’l
10 formula (1) are those wherein G=H, and g = 0.

In j
(0958 7, AN SHRSRRRE b 4P BB Compounds o
whermeila (are ﬂioseawHGMn—Alé is pAYB2] 1 n anot her
enbodi ment, the 4-Oxadi azol yl - pi peridi ne Conpounds of

{ 86 ( | ) e{ﬁ%l?lﬂ ?O%ﬁ%%\c/ger & ﬂle% Qéadlazorigl plperlc}ine %Iompounds of

4- f@fﬂah@g@wﬂhow w&éreﬁiﬂ S0 esingserfbered)aict@ibay( 1) are
t hose wherein G=H, and Ar’ and Ar2 are pheny?,

[00154] I n another enbodi nent,
4-10k kil azol yin-apeiher ¢rab¢fbme@hﬁmﬂ1@§a@ﬁzolfﬂowm@nf Cpmgppunds of

t
| ORI Mo e A T by Ot PR
Compounds of 20 forrmula (1) are those wherein G = H,

p [80B41]and rm=an6ther 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

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.

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

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

-17 -



[00156] I n another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of formula (1) are

WO pw3eseerein G=H, p = 0, and m= 1. [00157PCT/EP2006/011150

10

15

20

25

anot her enbodi nent, the 4-Oxadi azolyl -piperi dine
Conmpounds of forrmula (1) are those wherein G=H, p =

0 [0(?1'?1@] Ar' apdnéihér é?‘ﬁl%di’lh@lﬂ?/{he 20x 519241 1b&1(ﬁﬁ’é’€5ﬁbounds of
nbodi ment, the 4-Oxadi -,pi peri” di ne Conpounds

ﬁMWMHM@mwmm@mmm$Wmﬁ%hmmel =0, Ard is
phenyl, and m= 0. -18 WD 2007/ 057229

P@lﬁgfgggll % %1%?5 B% 0@%5%%%&&”@ hc? r%o?y pqgén ne C(ZPr)npounds of

npounds @

afemiNO 8¢ aB6 Rl Whéeein Al iPcyeldhexr 4 i s phenyl, and m =
1. 1001601 In another enbodi nent, the
4- xadi azol yl - pi peri dine Corrpounds of farnula

al®@id§bse wHepapthergmbqdimpnt-=thg 4-Qxadipzol ﬂr{gﬂ?}dm%\%agngpunds of

v E&“ﬁn%xlzg‘%ég%{yﬁ%ﬁ"ﬁé'?Wo&eﬁ%@&gt qfﬁ{gpgg e (1)

are those wherein G = H, =0, Ar4 is phenyl, m= 0,
amQDIAB] and Imaﬁothcreemlpﬁdemyﬂlt t}'{eGB(DSquamhylmlmmhne Compounds of

od| he 4- Oxadi, a er| di ne Conpounds of
%ﬁﬁﬁret CAYRETPIR %fié’pnB =H p=0 Adis
phenyl m = 1 and Ar' and Ar2 are phenyl. [00163]

] d)(us,m at i ven4néiadina@sdimbntpineerOdhdigzdbARpeiiise Qf)mpounds of
fornulagl) have the follow ng structure: 0? \ R

Nfamuya ) predhaseceharpiedf FyH.#0d €t 8bl e sal ts t her eof 15
wherein Gand R are as follows: Conpound Nunber: G:

?&')_?zlwl\li Ctbiagbtpé‘aghﬁﬁ%gt%uzOkﬁiazac‘f?ﬁ-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.

[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

formula (I) 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.

[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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AAD - C(O) CH2ZNHSQ2CH3 -H AAE -(CH2)2C(O NH2 -H AAF
-(CH2)2C(O N(CH3)2 -H AAG -C(O (CH2) 2NHSQ2CH3 -H -19
WaB02087229057229 PCT/ EP2006/ 011150 Conpound NuPGEEP20®/011150
R : AAH -CH2CO2CH3 -H AAl -CH2CO2CH2CH3 -H AAJ
-(CH2) 2C2CH3 -H AAK -(CH2) 2CQ2CH2CH3 -H AAL
) 2] ﬁCOZClT?I anﬁhex%Maocﬁgé'gt) m&%%lyl&ipéﬁ%e Compounds of
CO2CH3 -H CH2) 4CO2CH2CH3
mmumretmsmrems@@ N{ €O3AP is phenadRnd m = 1
- (CH2) 2NHSO2H -H AAS - (CH2) 2NHSQ2CH3 -H AAT -

WQZ ) N( %fﬁ%%m%emw%m@mpe@@ (eppounds of

2
MO AN S

&@m ABB - CH2CO2CH2CH3 - C(O)NH2  ABC
- (CH2) 200R2CH3 - C(O) NH2 ABD - ( CH2) 2C0RCH2CH3 - C( O) NH2

A%EOI’&]FHZ) 3G HRer %@d}ﬁ%nt, 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
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ABF
-C(O) NH2 ~ ABH

G:

- (CH2) 3CRCH2CH3 - C(O NH2  ABG - (CH2) 4CO2CH3
- (CH2) 4C2CH2CH3 - C(O NH2  ABI
WO @282 - C(O) NH2 - 20 WD 2007/ 057229

PCT/ EP2006/ 011150 Conpound Nunber :

PCT/EP2006/011150
R : ABJ

- CH2SO2N( CH3) 2 - C(O)NH2  ABK - ( CH2) 2NHSCR2H - C( O) NH2

St Nembers | ARG - oS0 N GB) 2 |- CopaHB. Rgp

Abi2 ) (o3 O NC 2 - mé‘%?go(ziﬁé’ PANE - CERE

2O (CpaANSCPCHS | OO, CORT P OO - OO

ABW - ( CH2 2002 CH2 CHs cowsﬁz)zeez@}lg CH2) 30RCH3  -H

- GEREH3—ABY—(-EH2) 3EEREHPEH3—CCREH3—Af

- (CH2) 4CoRBi3 - cceaile A(@&I})(Q@@Iihcmwcm - CORCHB

ACB=CHZSOZNHZ - COZCH3 ACC L,HAbUAN( L,H.j) Z - ULZUHS

ACD - ( CH2PMHSORH - b e (CllgeC OpeHp) 2NHSCRCHB - CAPCHB

ACF - H - 0 ACG - CRRC( b 5 D -y H
AAN -(CH,)4CO,CH; ‘H
AAO -(CH,)4CO,CH,CHj ‘H
AAP -CH,SO,NH, ‘H
AAQ -CH,SO,N(CH;), ‘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(CHs), -C(O)NH,
AAW -CH,NHSO,CH; -C(O)NH,
AAX -(CH,),C(O)NH, -C(O)NH,
AAY -(CH2),C(O)N(CH;), -C(O)NH,
AAZ -(CH,),;NHSO,CHj -C(O)NH,
ABA -CH,CO,CHj -C(O)NH,
ABB -CH,CO,CH,CHj -C(O)NH,
ABC -(CH5),CO,CHj -C(O)NH,
ABD -(CH,),CO,CH,CHj -C(O)NH,
ABE -(CH,);CO,CHs, -C(O)NH,
ABF -(CH,)3C0O,CH,CHj -C(O)NH,
ABG -(CH,)4CO,CH; -C(O)NH,
ABH ~(CH,)4CO,CH,CH; -C(O)NH,
ABI -CH,SO,NH, -C(O)NH,

-20 -




ACH - CH2C(O)N(CH3) 2 - CHO ACI - C(O) CH2NHSO2CH3 - CHO
- (CH2) 2C(O)NH2 - CHO ACK - (CH2) 2C( O) N( CH3) 2 - CHO
WO 2007/05¥229007/ 057229 PCT/ EP2006/ 011150  ConpouP@I/EP2006/011150
Number: G: R : ACL -C(O)(CH2) 2NHSO2CH3 - CHO ACM
- CH2CORCH3 - CHO ACN cmcoecmc}e -CHO ACO

- Y 2COPCHE = O —(CF2)2COPCF2CH3 [-CHO A
- M“m% ACR (CH2 CH2CH3 |- CcHO ACS*
DS B o ACY - -é%%%é&%@”% acw “CtoH:
:(;Eﬂlg%é%;d g)_'SH' A_O(SN (@Jr%) CHRTY n\ N ;‘I—IQ\ 2 %)N}HR
- ¢ O) CH2NWBDRCH3 - ON AD(CH&)QI&HBQ)@CH& NH2 |- ON AD)NH,
- (| CH2) 2CEONCEH3 2—EN—ADE - SLOrCEH2 2MIHSORCHS - CN
ADF - CH2QEBEHS - ON |ADG - CH2COMCH2CH3 - O\ ADH -CO,CH;
- (TH2) AuJ[i(B,II:]B CN—ADI _(-CH% CA(%))IA\IL};II—ZM JCN CONCH,
ABO -CH,C(O)N(CH;), -CO,CH;
ABP -C(O)CH,NHSO,CH; -CO,CH;
ABQ -(CH,),C(O)NH, -CO,CH;
ABR ~(CH,),C(O)N(CH;), -CO,CH;
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,CHj
ABW -(CH3),CO,CH,CHj -CO,CHj
ABX -(CH);CO,CH; -CO,CHj
ABY ~(CH,);CO,CH,CH; -CO,CH;
ABZ -(CH2)4CO,CH; -CO,CHj
ACA -(CH,)4CO,CH,CH; -CO,CH;
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(CH3), -CHO
ACI -C(O)CH,NHSO,CH; -CHO
ACI -(CH,),C(O)NH, -CHO
ACK -(CH,),C(O)N(CH3), -CHO
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- (CH2) 3CCRCH3 - CN  ADK - ( CH2) 3CCRCH2CH3 - CN  ADL
(CH2) 4CCRCH3 - CN  ADM - ( CH2) 4CCRCH2CH3 -CN - 22 WD
WQ@OO7HFBIR29 PCT/ EP2006/ 011150 Corpound NumbePCT/BP2006011150
- AND - CH2SC2NH2 - CN ADO - CH2SC2N(CH3) 2 - CN  ADP
- (CH2) 2NHSO2H - CN  ADQ - ( CH2) 2NHSO2CH3 - CN ADR - H

PG i R R
B G T TG e
(o2 20qew - a8 [iee -(Gmizoeeean |08 Ao
- (|OH2) 4CCRCHB - CHS AEF *«:chzo)g@qm}mcm -CH3  AEGIO
- GHESERNHE—CH3—AEH —CHR SERNCEHRY 2 EH3+AF
- (|cH2) 2NH8GEM - CH3  |AE] ‘((CFE)zQNzSHZ -|CH3 AECHOH
THONER -(CH,),CO,CH,CHj -CHO
ACQ -(CH,)3CO,CH; -CHO
ACR -(CH,);CO,CH,CHj -CHO
ACS ~(CH,)4CO,CH; -CHO
ACT -(CH,)sCO,CH,CHj -CHO
ACU -CH,SO,NH;, -CHO
ACV -CH,SO,N(CHs), -CHO
ACW -(CH,),NHSO,H -CHO
ACX -(CH,),NHSO,CH; -CHO
ACY -H -CN
ACZ -CH,C(O)NH, -CN
ADA -CH,C(O)N(CH;), -CN
ADB -C(O)CH,NHSO,CHj -CN
ADC -(CH,),C(O)NH, -CN
ADD -(CH,),C(O)N(CH3), CN
ADE -C(O)(CH,),NHSO,CH; -CN
ADF -CH,CO,CH; -CN
ADG -CH,CO,CH,CH; -CN
ADH -(CH,),CO,CH; -CN
ADI -(CH,),CO,CH,CHj -CN
ADJ ~(CH,);CO,CHj -CN
ADK -(CH,);CO,CH,CHj -CN
ADL -(CH,)4CO,CHj -CN
ADM -(CH,)4CO,CH,CHj -CN
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AEL -CH2C(ONH2 -C(O)NH(CH3) AEM -CH2C(O) N(CH3) 2
-C(O NH(CH3) AEN -C(O) CH2NHS®2CH3 -C(O NH(CH3) AEO
WO L@ARI2E O) NH2 - C(O) NH(CH3) -23 WD 2007/ 057 2PQI/EP2006/011150
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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).
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formula (I1) are those wherein G = -C(O (CH2)"R5.
[00189] In one enbodi nent, the

waL2@rasizaz ol yl - pi peri di ne Conmpounds of  f or mul BCT/EP006/011150
are those wherein G = (Cl1-C5 al kyl ene) R5. 5 [00190] In
anot her enbodi ment, the 4-Oxadi azol yl - pi peri dine

qumpuﬂds of[n ofn@remﬂoalnﬁédt)th@ﬂ@iaﬁ%%}@_@ﬁ‘@ﬁfeﬁﬂﬂle@m ounds of
-(Cl-Co5 alkylene)R5 and R5 = -

- dpapwri(d) areshegeryherein §r = --G(0) BM)@Rqu éL\L[ 6CHENH(Ci-Cs
I h o t he 4- Oxadi azol yl eridi ne
ngng%dgﬁ%$ﬂefornuygz(lI) are thgsé m%ergzg é ;

_CH2R5 and R5 = - (O NH2, - (O NHOH, 10 - C(O) NH( C1- C4

al|Rg177] or -IG((@)% NBbdidena thiy H)@x adi 201yD-P]pelidingr@itygiunds of
enbodi ment, the 4- Ckadlazolél-pl eri di ne Conpounds of
5% épﬁmﬂa (1) pre t%wsg wiKsee QiR el€I-fs dkylenglGXOR) N cH3) 2.
[00193] I n another enbodi nent, the

4-6yprl) azol iy o?n'e%ﬁfﬂodgﬁé?ﬁ tﬁé’mﬁa%ogﬁ dfe%mé' CGorhipdunds of
are those wherein G = CCONH2. 1 F 0194] In

arfotrhen (Hh’m@dhmmher@h@ﬁ OtaeC@dR’y| - pi peri  di ne
Compounds of forrmula (I1) are those wherein G =

éﬁﬁggﬁyl) dO“BS Rﬁﬁf& ?;IE'Z gﬁ(x (%Nr?"gnfggc%%oméounds of

arfoirhéla éHﬁﬁ@dhé@Mher&h@A -@fBszCHZ@Hy(tHPI peridi ne
Compounds of formula (I1) are those mherein G =

- (CH2) 3- R5 and R5 = -C(O NH2,
10 (ﬂ)@ (C, - Oélpmbf)dn%qnt tbg @Q«a@azgjyl-g}wp)@ Cmﬂgé]; of
' %F}Hu%zﬁf al%qﬁ%%r\“%?émd & GuPHER®! y!l - pi peridine

Conmpounds” of a (I1) ar&€those wherein G =
-(CH2)4-R5 and R5 = -C(ONH2, -C(O NHOH, -C(O NH(C I
-0y ), lorone@rbpNinGint,Chie a+(]b9a|d)a201yﬂ-®(p_’§:9'?ljnel(ipmpounds of

o etied
CoRimR 48R SR st AYRORREON st Mher el n G =
(CH2)5 R5 and R5 = -C(O NH2, -C(ONHOH, -C(ONH(C I

- @008yl ), BroneCfBoliintent, Ghe alddd)aZolyl- ppeiine Compounds of
2007/ 057229 PCT/ EP2006/ 011150 [00198] In one

15 erfpaapladH areithesewheralniGaz of GHIi(ePRdi ne Conpounds of
formula (I11) are those wherein p = 0. [00199] In

angbiey) enbogli dﬁ%%ﬁlbohnﬁ‘enq' th @%%P‘Jzﬁi Vﬁiﬁéﬁmﬁé' @kﬁnpounds of

Conmpounds of formula (Il are ose erein p =
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".

20  [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,,
25  -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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5 [00200] In another enbodi nent, the
4- Oxadi azol yl - pi peridi ne Conpounds of formula (11)

WQRrMW705B2E wherein p = 1 and the carbon at om t BCIEP29A6/011150

10

15

20

25

R3 is attached is in the (R)-configuration. [00201]
I n anot her enbodi nent, the 4-Oxadi azolyl -piperi dine

Cqoprsspds ofin oﬁ@%ﬂ%bam(dnk )th@ﬂ@iaﬁﬂé@ly\ﬂlﬁﬁfeﬁﬂﬁle@m uﬁﬂéjof
the carbon atomto which is attached is in 10 the

( Sy flilyare shasewvhefao £02]- Q(Q)(é?rlthfxﬁgr enbodi ment, the
4- Oxadi azol yl - pi peri di ne Conpounds of formula (I l)

gg{ﬁ%@? S€ \Miﬁ ! gm%oa ﬂe&m@qge B%){aaia'z%l-%eﬂhfﬁyCompounds of

ano er e

4 -fedomdh ﬂlpirylthqsbpﬂferdn@-(@nﬁ@uﬂt@*&nefRs formula (11)
are those wherein p =1 and R3 is -CH3 15 [00204] In

h nmbad |
CIbRBh s on amerLrED T ¢ RoadeAErap Qee—cfmpaends of
| SomSula @3) Ak ¥dse Vwe}i%gelﬁ = C?CP@Q afky RILIRS anWiRiSch _&)nNg

attached 1s in the confi guration. [00205] In
ant(QpYHemh od](@ﬁﬁlH(Ct ﬁealkyt))(@d(?{@)i%ﬂl-@d Pkyljdi ne
Compounds of forrrula(ll) are those wherein p = 1, R3

I Saa , and_the.carbpn.ato 1o

LR o dp RnEPbREO SR iR By i Compounds of
arfetnngh (Bﬁ&@@mdger«therélﬂeé O1e’ ag@RY & [ (0NHY) D@(O)NHOH
Conmpounds of formul a are those wherein p = R3
|sC(@NIdf§ db4glkyD.ard AW Earodkdbom t o whi ch R3 i s
attached is in the (S) configuration. [00207] In

%gr@r%%l de”bqg' ggt'ﬂ%r ethb 1&1(65?% ALY Iazcﬁ&l\?\ﬁééx@dxﬂ@Compgunds of

s of or mu ) are t ose rein
R3oimsula (JHBare eingbe tWheraa ben GhLOWIN(CH)ch R3 is
attached is in the (S) configuration. -36 WO

2 (157229 PCT/ EP2006/ 01115 02 |
ot et waboeEaidanho fhe - Daptat uBRRinn Gomppunds of
f qommbia (1 |aféth@§e€whé}@ﬁﬁGmEEH£(E‘(O§N‘Hzl s phenyl. [00209]

In one enbodi nent, the 4-Oxadi azol yl - pi peri di ne

Co ounds of formJIa (11) are those wherein in = 0. 5
[ do I n dRéngsbembediment, the 4-Oxadiazolyl-piperidine Compounds of

e

thé:(@}N)IéEh-@zmkyll) -Qi-QPEO)N I & dkylpounds of

[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 (II) are those wherein G = -(CH,)s-R’ and R’ = -C(O)NH,, -C(O)NHOH,
-C(O)NH(C,-C; atkyl), or -C(O)N(C,-C4 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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formula (I1) are those whereinin =0, and p = 0.
[00212] I n one enbodi nent, the 4-Oxadi azol yl - pi peri

waiRpéoggapounds of 10 fornula (I11) are those REEERI0A6/011150

10

15

20

25

in =1 and p = 0. [00213] In one enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conmpounds of fornula (1)

aneotggpse WNRLAE BmbBdimedt, tROG Nattiaz81yRPHRYHine [ phhds of
In one enbodi ment, the 4-'Oxadi azol yl - pi peri dine

Ccfﬁmﬂmdlé)@“ﬁthdsomrh@r%npﬁ() are those whereinin =1
and Ar4 is phenyl. 15 [00215] In one enbodinment, the

gﬂ@ﬁ%lazm haRORE! dm odamergo {’H%oélu Q%%di%roiylf;glf)er*}lﬁl ine f:lom)pounds of

se whefernti Ane

[ @B2d@h (lnarefieose WiRedimpRL 1, t he
4- Oxadi azol yl - piperidine Cbnpounds of fornula (II)
are those wherein in =

[dB%0H | n dA @n%%bﬁvh%memt the ﬁO&dla%ﬂlyla@apmype Compounds of
- Bbidih (@25}% tl%%gn@féf@ pc"flI algdgtrhg %Efwt’l%t&nl] 't(% whlch F'N@8fached is in

wherein is -Br, 00218] I'n one
ertho® )renfigutaiien4- Oxadi azol yl - pi peri di ne Conpounds of
fornula (I'l) are those wherein R2 is -CXCi C3 al kyl).

il o urdfanGer e 1 £ QRaRey T LB fompounas of

| Som$lla @F) aedse wiRrdiRB220hnd the 2ADoh&kor OREIMEGLis attdtBed is in
4- Oxadi azol yl - pi peri di ne Conpounds of fornula (I)

artke (Novefighaiien.n R2 is -CF3 or -OCF3. -37 WO
2007/ 057229 PCT/ EP2006/ 011150 100221] In anot her

EIVOAT o OB O Rl o

[ Gogdh (I nareieose viediimpat | andR’ is -C;-Cs alkyl.
4- Oxadi azol yl - plperldlne Conpounds of formula (I1)

ar[ﬁ?ﬁ(g}& s€ g%&g%% T rﬁﬂ) Igeglng&ﬂ ﬁ({l %/qlgﬁl Olg)er_lci\l Sec &_cn%%ounds of
4- f@fﬁﬂh@ﬂph&é'th&bﬁﬁfek‘eﬁb%l Q@mnbtsn@shof formula (11)
are those wherein R3is -Br, -d, -1, or -F. [00224]

In one enbodi nent, the 4 Ckadlazolyl pi peri di ne

CdApidhds ofln anetheupabydimEnta the 4-Readiagtirriperidge Cempounds of
A RSTTRI S ke st B R o ea ARt s <afhen sy

arvehithBS & atheliei in iRBei(R) e@ﬁgﬁ&%atainkyl

[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

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
formula (11) are those wherein p =1, R?is -CHs, and the carbon atom to which R is

attached is in the (S) configuration.
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[00226] I n one enbodi nent, the 4-Oxadi azol yl -pi peri
di ne Conpounds of fornula (Il) are those wherein R3

WO 2007MF28L- C3 al kyl) or -N(Cl-C3 al kyl)2. [ OO0RCIEP306/011150

10

15

20

25

one enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds
of formula (I1) are those wherein R is H 15 [00228]

| No@2U8) eNbodh HRB embbBgnht, iedihzaalaybyR \A’Rﬁﬁﬁﬂﬁlbr@bmpounds of
Compounds of formula (I ) are those erein

- Gompwpigl]) ar@(tl@smmareme(r wHeedl- 4 al kyl), or
-C(ONC1-4 al kyI)2 [00229] In one enbodi nent, the

S0\ S R SN o

orfenﬁﬂboﬂ)m’emlﬁosetv&‘rferéln&a@l azol yl - pi peri di ne Conpounds
of formula (11) arethose wherein R is

- O%“& CI—|ZCH3)2 [ 00231] one enbodi nent,

4 azol ;}P OB SECPEMHAL éb?rfs Stvadezelyl- pfpsflﬁme&ocmnc)unds of

O NHCH3. [00232] In one
mgllhfgrgﬁ %Iegv}%r(%g%azgf yl - pi peri di ne Conmpounds of

25 formul a ( |) are those wherein R is -C(O NHCH2CHS.
- 380240] 2007/16572 ZﬁlediﬁAEEIPZU@GJQ)@ﬁmB@yl -ppe8eE Jammmneds of

h 4-.Oxadi az er| di ne Conpounds of
£ aPRA ] o iipe ViRSER R B EF R . Cooma. [ 00234]
I n one enbodi nent, the 4-Oxadi azol yl - pi peri di ne

opopds ofin ohe remu)bam(dnlt Jthén@ntadapselywbipesitihe R onhSounds of
00235] In one enbodi nent, the

4f@%’a‘&ﬁééb1‘f§ilth?§ieﬁ€}@relﬂﬁhe laspoufds of formula (11)
are those wherein R is -CN. [00236] In another

for@ngpgent, ThRGe 4Dt ar ahy k- mzae&&blyﬂcgg)%n@&mnaé of

are those wherein
- GbiaRula [(DD%T}]nosle rwhenein enb OdameAt’ is phenyl.
4- Oxadi azol yl - pi peri di ne Corrpounds of 10 fornula
(1 re th e wher e
r{bé e enbo mbf’ﬂ‘énez[lt (_‘)h%é dﬁglf\ﬂ)lygpk%pb%e ompou]nds of
CCfHﬁﬂMB@H)Q%thés@fWﬁdrélnhiHl adend hogenyherein R is OO
(CH2) q OO i /--\ i [ I ii ii [--\

[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

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.

[00220] In another embodiment, the 4-Oxadiazolyl-piperidine Compounds of
formula (I) are those wherein R? is -CF; or -OCFs;.
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-GCNNR4 -CN -CGNo -CNO (CH2) or [00239] In
anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne
gmas of forrmula (I1) are those wherei n PCT/ER004/611150
-C-No [00240] In one enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds of 15 fornula (I11)

ango2ipse WighRbtRe¥mbbdideRNERY. Ox MBI iperRANCYhpounds of
or phenanthryl. [00241] In one enbodi nent, the

Afqpads 62 eteythogsi weartidiRids CEOFpoun@€Faf fornula (11)
are those wherein Ar 3 is phenyl. [00242] In one

e L,hent , - di azol v} i peri,di ne_ Co. nds of
IR § 1A R S B PR Rbs of
7-fomitie (180re kieise mderaih R* is3N0, 20QTUQAPI2ZRLC,-C; alkyl),.

PCT/ EP2006/ 011150 [00243] In one enbodi nent, the

4- xadi azol yl - pi peridi ne Corr‘gound,s of fornula (1)
al®0%23bse wiapas gmapdiment the diixadiseelyl-piperdiga & ompaynds of

or oraih 8024 l® one.erbodi nent, the
4-%%%????%& -%?%@Ffe | %e%Coﬁrnzpoglﬁdg’ %Isrﬁbf ormula (11)

are those wherein Ar4 is phenyl, naphthyl, anthryl, or
phed22d hr y| .In5n¢ embddinenty tihné Oxathadolykpiperidine Compounds of

i P T N SRR

enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds of

f qoon2sp (1 | )in @he eiboSicn ) @i DxAlAzbIS1-pipridin® Compounds of
7-menper ed) heteroaryl. ;[ 00247] In one enbodi ment, the

4 foyeada HPoarg thase péereigRnes Corfplids of 10 fornul a

(I'l) are those wherein Ar4 is substituted with one,

: ngﬁzélz_%&t hr g OF\? le&'bS&l‘iﬂ%nt _tﬁ@@-&hiak&g&ﬂ%}gﬁﬂ?@@oﬁgﬁmds of

adi azo - pi peridi ne Conpoun or mu
( Ifbdmea E1X dro s seiwdresiim R&is=NH(Car(dh abkyd) 6 -N(OOZA%]kyl ).
one enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds

oA 15 16638 PO PATBRE TSR Y piridihe COriboufas of
4-texadh ATPAry khddk Reieteth RE isdanpounds of  formula (11)
are those wherein G=H and m= 0. [00251] In one

enbodi nent, the 4-Oxadi azo] yI{Qpi peri di ne Conpounds of
f dPMR284 (1 1)Ingne emppdigncihdheivxadiazelyl-gipgrifine Cpompounds 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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[00252] In one enbodi nent, the
4- Oxadi azol yl - pi peridi ne Conpounds of 20 forrmula (11)
WQe@W705132e wherein G = H, and Ar 3 i s phenyl. POURBB)P6/011150

I n one enbodi ment, the 4-Oxadi azol yl - pi peri di ne

Con'pounds of forrrula (I'l1) are those wherein G = H,
[00233nd Ar 4y bfic BR®DBYIment, (825 4]xalifaz6) ?ﬁp%@’ﬁ@ﬁk mpouhhﬁof

4 Oxadi azol yl - pi peri di ne Egounds 0 mula (11
rf@rmtﬁéélé)&mémﬁmvh@remﬂ i9-€OQR4and m = 0. 25 [00255]

I n one enbodi ment, the 4-Oxadi azol yl - pi peri di ne

SRR o n ph Yo Reab 2 08B P BB ko of

[ GomA} (Tnare ievse MheekinRhis -QHE.
4- Oxadi azol yl - pi peri di ne Con'pounds of formula (I1)
3 i.s. phenyl

ar t hose wherein
S %’f'f I'n &ﬂ@neﬁﬁlsaﬁlmf thet ﬁéng@%%@[ a&n&wnne&%&qunds of

d'fGﬁn&QSﬂi’PM@%sef\meﬁ&ﬁ RUiAdN|) are those wherein G =
I's phenyl, and m= 0. 5 [00258] In one

errbodl ment, the 4-Oxadi azolyl - pi peri di ne Conpounds of
f 409364 (| | )In anethethergkodiinente the @xac}ﬂazqrbylzplmndmeﬂfcbmpounds of

Y 38R W R G SR or i a (11

are those V\hereln G=H p=0, A4 is phenyl, and Ar

3 [06237heny! .In oh©ER60Jinidht, che4-ORAREOB D bipetibie Compounds of
4- Oxadi azol yl - pi peri dine Co ounds of 10 formula (11)
10 o farmylp ) R diese wherein B, 15-(Ci mé -i's phenyl, m= 0,

and Ara is phenyl. [00261] I ust rat ive
4- [%ﬂ%{l azoI 3ﬂ1 oﬁé BRbb&inRat, @9@@%%291 1- E%%mﬂn@ ddnpounds of
have he follow ng str uct ure: OG

V\Afemmllm(ld)andﬂdae“dleeenaﬁ ﬁsollows ConpoundG R
Nunmber: BAA - H-H BAB -CH2C(O NH2 -H

(CHz)q o
n / \ _E_N I AN n /7 \
—C—N  N—-R, N —C—N —C-N O
\__/ , (CH,) —J or \_/

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

0]
formula (II) are those wherein Il
R'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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BAC -CH2C(O N(CH3)2 -H BAD - C( O CH2ZNHS2CH3 -H BAE
-(CH2)2C(O NH2 -H -41 WD 2007/ 057229

wean/eFR006/ 011150 Conpound G : R : Nunber: BAFEP2006/011150
-(CH2)2C(O N(CH3)2 -H BAG -C(O (CH2) 2NHSQ2CH3 -H BAH
-CH2CO2CH3 -H BAlI -CH2CO2CH2CH3 -H BAJ - (CH2) 2CO2CH3

- E['OCHZ) C:0(2 %%@%ﬁb@%t the 4%dra&@'§'2b?p@%@é'%dn‘fbou%é\/bf

- (fompyla Odpaeipies WhrelreuBAlli\’Ix LSGHIZWWImWneBtA@ Or three R? groups.
-CH2S2N(CH3) 2 -H BAR - (CH2) 2NHSCRH -H BAS

AR SR R ebleoB bl 1S N Ry B RR A BN of

- GHEINHSORYI3 thdse HYENn ABNY phe 2o BN Ni2nry CoOpNmnthryl.
BAY - (CH2) 2C( O N(CH3)2 (O NH2 BAZ - (CH2)2NHS@CH3

- NH? BBA - C(ON BBB - CH2CCO2CH2CH3
- g@@gﬁlﬂ BEE ong ep:@))gwg.tbe 4-@)@}1N|zglyl plpendme 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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BBD - ( CH2) 2CCRCH2CH3 - C(O) NH2  BBE - ( CH2) 3CCRCH3
-C(O) NH2 ~ BBF - (CH2) 3C0RCH2CH3 - C(O) NH2 ~ BBG

WO QORI REO2CH3 - C(O) NH2 - 42 WD 2007/ 057229  PCT/EP2006/011150
PCT/ EP2006/ 011150 Conpound G : R Number: BBH

- (CH2) 4CRCH2CH3 - C(O)NH2 BBl - CH2SO2NH2 - C( O) NH2
Bgc(hzs@[:g SO2h Gh@)e%bo@%l\lhﬁe 4 BBK dral SR p i HBER |¢0mp0unds of
BBL - ( CH2) 2NHSCRCH3 - C( O NF2'  BBM -

- é@rzrmls(llmwho@smb(e@nm% Hoppahiznd BBO s ihiepvl( O) N( CH3) 2
-CCRCH3  BBP - C( O) CH2NHSO2CH3 - CORCH3  BBQ

o7 ) (B aR AR R Rl PR Attt

- EEREHB (11 BRYth , pCARCHS is BRMyL, afdHR) 2002CH3
- CORCH3 BBW-(CI—|2)2C(12CHZCH3 “ORCH3  BBX

3C2CH3 - CO2 BBY CH2) 3CQ2CH2 - CO2CH3
5 B&%’ZQBJ}Q) 4dmpepgm! xa%i@ml)vkr@'@g@i@eﬁ@mpounds of
= o 2
- Kt (1P skl o (RS = HOPE AP preiR SHEN CB)

[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:

/
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) 2NHSQ2CH3 - CO2CH3 BCF - H -CHO BCG
-CH2C(O NH2 -CHO BCH -CH2C(O N(CH3)2 -CHO BC
WO SDPLERNHSO2CH3 - CHO -43 WD 2007/ 057229 PCT/EP2006/011150
PCT/ EP2006/ 011150 Conpound G : R Nunber: BCJ
-(CH2)2C(O NH2 -CHO BCK - (CH2)2C(O) N(CH3)2 -CHO BCL

(O ( epﬁ%’ilhg o2 “CHO BQW - CHZCOZ —CHO BU
o CHO BCO - (CH2y2CRCH3 - CHO BCP
- (|cHz) RXxpbeps -CHO BCQ - (CH2) 3CO2CHB - CHO BCR

(G2)a zAé?.é% ' -@@C@%@%“&b@%ﬁ

i E'ﬁlﬁg\ogmgg(@)rfn f:l(_!o 5@@&% N g::?O(‘! (B)\C)I\<l - CN

BDA - CH2G(® N( CH3) 2 - ON - BRI CH2NHSOQCH3 -C\y BDC

- (feH2)2€(ONH2 (EH2) 26O N-EH3)2—CEN—BBE

- QO ( CHZ3&NHSO2CH3 - CNCHzCOZCHZCHg -H
BAJ -(CH,),CO,CHj -H
BAK -(CH,),CO,CH,CH; -H
BAL -(CH,)3CO,CH; -H
BAM -(CH2);CO,CH,CH;3 -H
BAN -(CH3)4CO,CHj -H
BAO -(CH,)4CO,CH,CH; -H
BAP -CH,SO,NH, -H
BAQ -CH,SO,N(CH3), -H
BAR -(CH,);,NHSO,H -H
BAS -(CH,),NHSO,CHj -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,CHj -C(O)NH,
BAX -(CH,),C(O)NH, -C(O)NH,
BAY -(CH,),C(O)N(CH3), -C(O)NH,
BAZ -(CH,),NHSO,CHj -C(O)NH,
BBA -CH,CO,CHj -C(O)NH;
BBB -CH,CO,CH,CH; -C(O)NH,
BBC -(CH;),CO,CHj -C(O)NH,
BBD -(CH,),CO,CH,CH; -C(O)NH,
BBE -(CH,);CO,CH; -C(O)NH;
BBF -(CH,);CO,CH,CH; -C(O)NH;
BBG -(CH,)sCO,CH; -C(O)NH;
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BDF - CH2CO2CH3 -CN BDG - CH2CO2CH2CH3 - CN  BDH

- (CH2) 200R2CH3 - CN

BDI

2007/ 057229 PCT/ EP2006/ 011150 Conpound G :
- (CH2) 4CCRCH3 - CN BDM - ( CH2) 4CCRCH2CH3 - CN BND

- (CH2) 2C02CH2CH3 -CN BDJ
WO P@MHBIBED2CH3 - CN  BDK - ( CH2) 3CORCH2CH3 - CN

PQHERY006/011150
R Nunber

-CHZSOZNHZ - CN BDO - CHZ2SOZ CH3)2 - CN'| BDP

- (CH2) AEReBRA - ON BDQ - ( SNHSCRCHB |- ON - BOR R

-CH3  BhEnberpCc(O)NH2 - CH3  BDT - CH2C( Q) N(CH3) 2 - CH3

bW - (O30 O N ho) ;;WB@%%E&%%E&%%

:(Jl_ﬁ7) EE J(—:RHZ-C?‘ZHE RFR @%NT%EH?(‘J— - CH3 %(NI%EA
BBK -(CH,),NHSO,H -C(O)NH,
BBL -(CH,),NHSO,CHj3 -C(O)NH,
BBM -H -CO,CHj;
BBN -CH,C(O)NH, -CO,CHj;
BBO -CH,C(O)N(CH3), -CO,CHj;
BBP -C(O)CH,NHSO,CHj -CO,CHj;
BBQ -(CH,),C(O)NH, -CO,CHj;
BBR -(CH,),C(O)N(CHs), -CO,CHj;
BBS -C(0)(CH,);NHSO,CH; -CO,CHj;
BBT -CH,CO,CH; -CO,CHj
BBU -CH,CO0,CH,CHj -CO,CH;
BBV ~(CH,),CO,CH; -CO,CHj
BBW -(CH,),CO,CH,CHj -CO,CHj
BBX -(CH,)3CO,CH; -CO,CH;
BBY -(CH,);CO,CH,CHj -CO,CHj;
BBZ -(CH)4CO,CH; -CO,CHj
BCA -(CH3)4CO,CH,CHj -CO,CH;
BCB -CH,SO,NH;, -CO,CH;
BCC -CH,SO,N(CH3), -CO,CH3
BCD -(CH,),NHSO,H -CO,CHj
BCE -(CH,);NHSO,CHj -CO,CHj
BCF -H -CHO
BCG -CH,C(O)NH, -CHO
BCH -CH,C(O)N(CH3), -CHO
BCI -C(O)CH,;NHSO0,CHj -CHO
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BEG - CH2SO2NH2 - CH3 BEH - CH2SO2N(CH3) 2 -CH3 BE

- (CH2) 2NHSO2H - CH3 BEJ - (CH2) 2NHSO2CH3 -CH3 BEK - H
WO GOOPKILCH3) BEL - CH2C(O) NH2 - C(O) NH( CH3)  BERECT/EP2006/011150
-CH2C(O) N(CH3) 2 - C(O) NH(CH3) - 45 WD 2007/ 057229
PCT/EP2006/011150 Compound G : R~: Nunber: BEN
“IC(O NF(CH3) . BEO - (CHR2) 2C{ O) NFZ1.

-(,(O) E‘}HQ)‘" BEP | (CH2) 2C(J N(CH3) 2 - d( O) NH( * BEQ

NogeX( bRFSO2CH3 - C(O) NH(CH3)  BER - [CH2CO2CH3

- (O NH( BES | ]%( o) NH( CHi)

- (c2) A ele) NH( S%E?QE%N S poEHO

-Q(ONH(GR  BEV | cr?\@ %@5@ ) NH( CH3) B

- LHQ) 3CORCH2CH3 - (‘! Q) }? lg{ ﬁg)Q 7\ A(‘m(‘J—R%’MO

-¢(O) NH(@d3)  BEY | ( %@m@@gﬂa@@cﬂ NH( CH3) -CIB6Z

- CH2SOR NH2— GO NH(-CH3 ) BFA—CH2 SCRMNCCH3)- 2

- ¢(O) NH(BEB)  BFB r ( CH2) AMHSIIEH,C( O) NH( CH3)  BREIO

- bl‘lé) 2NHSOZCHS -L, U I\Iﬁéﬁgb BFD—H-1C( U I\I( d

BEE - CH2B()) NH2 - 4 0) N(-EHBS2:CHeEFH: cHa g ) N( cHRYEHO

-MONCgHZ  BFG (O Q@W% TPNCB) Z 15
BCP -(CH;),CO,CH,CH; -CHO
BCQ -(CH,)3CO,CH; -CHO
BCR -(CH;)3CO,CH,CH; -CHO
BCS -(CH,)4CO,CH; -CHO
BCT -(CH3)4CO,CH,CH; -CHO
BCU -CH,SO,NH; -CHO
BCV -CH,SO,N(CH3), -CHO
BCW -(CH,),NHSO,H -CHO
BCX -(CH,),NHSO,CHj -CHO
BCY -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)(CH,),NHSO,CHj -CN
BDF -CH,CO,CHj -CN
BDG -CH,C0O,CH,CH; -CN
BDH -(CH;),CO,CH; -CN
BDI -(CH,),CO,CH,CH; -CN
BDJ -(CH,)3CO,CH3 -CN
BDK -(CH,)3CO,CH,CHj; -CN

-44 -




BFH - (CH2) 2C(O NH2 - C(O N(CH3) 2  BFI
- (CH2) 2C(O) N(CH3) 2 - C(O) N(CH3) 2  BFJ
WO BOOPFRHR) 2NHSC2CH3 - C(O) N(CH3) 2 BFK - CH2 CORBSEBEP2006/011150
-C(ON(CH3)2 BFL - CH2CO2CH2CH3 - C(O)N(CH3)2 BFM
- (CH2) 2C02CH3 - C(O)N(CH3) 2 BFN - ( CH2) 2C02CH2CH3

2071 05#RBYORET] Eb006/ 011186" Compound G ¢ R : R

N nber bet'(CHz) 3COQCH2C:H3 - C(O) N( CHB) 2 BFQ

: u 0 N( 8%%6 BES 1 %&%F%Fé IN( %CSQCEIIZ:(T}QCN

YV L .03 e e R e > 6B

H[O 11 BROIN BFX | CH2C{ @idD,Q1,C- NO  BFY CN

- CHRCLO-NCCH3Y-2—O-1-G-NO—BFZ—C{-O)-CH2NHSCGRCH3—0—GNO

BGA - ( CHBDED( O) NH2| O - GOMGSOBSECH)CHR) 2(0( O) N( CH3YN O
BDP -(CH,),NHSO,H -CN
BDQ -(CH,),NHSO,CHj -CN
BDR -H -CH;
BDS -CH,C(O)NH, -CH;
BDT -CH,C(O)N(CHs), -CH3
BDU -C(O)CH,NHSO0,CHj -CH;
BDV -(CH,),C(O)NH, -CH3
BDW -(CH,),C(O)N(CH3), -CH;
BDX -C(0)(CH,),NHSO,CHj -CH;
BDY -CH,CO,CH; -CH;
BDZ -CH,CO,CH,CH; -CH;
BEA -(CH,),CO,CHj -CH;
BEB -(CH3),CO,CH,CHj -CH;
BEC -(CH,);CO,CHj -CH;
BED -(CH3)3CO,CH,CHj -CH;
BEE -(CH3)4CO,CHj -CH;
BEF -(CH3)4CO,CH,CHj -CH;
BEG -CH,SO,NH;, -CH;
BEH -CH,SO,N(CH;), -CH3
BEI -(CH,),NHSO,H -CHj
BEJ -(CH,),NHSO,CH; -CH;
BEK -H -C(O)NH(CH3)
BEL -CH,C(O)NH, -C(O)NH(CHs)
BEM -CH,C(O)N(CHs), -C(O)NH(CHs)
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-C-NO BGC - C(O) (CH2) 2NHSCRCH3 O -C-NO  BGD - CH2CORCH3

O-CNcl BGE -CH2

WO PRI 2EO2CH3 O - C- NO

PCT/ EP2006/ 011150
CH2) 2CO2CH2CH3 0O

CRCH2CH3 O - C- NCl
Compound G :

BGF
-47 WO 2007/ 057229
R Number:
-C-NO BGH - (CH2) 3CO2CH3 O

PCT/EP2006/011150
BGG
-G NO

I-3 g— N: (%Lgéﬁgﬁcgcgmfe : I-3 g] N-O( BG)L4%2H2CEB H/2~o

- C- NO NBubereH2SOAN( CHB) 2 O - G NO  BGN |- ( CH2) 2NHSO2H 0

~ - NO BRRy (CH2) NS G B HONHS Bk, -C(O)NH(CHy)
BEO -(CH,)C(O)NH, -C(O)NH(CH3)
BEP -(CH2)2C(O)N(CH3), -C(O)NH(CH3)
BEQ -C(O)(CH,),NHSO,CHj; -C(O)NH(CH3)
BER -CH,CO,CHj -C(O)NH(CH3)
BES -CH,CO,CH,CHj3 -C(O)NH(CH3)
BET -(CH,),CO,CH; -C(O)NH(CH3)
BEU -(CH,),CO,CH,CHj; -C(O)NH(CH3)
BEV -(CH,);CO,CH; -C(O)NH(CH3)
BEW -(CH,);CO,CH,CHj; -C(O)NH(CH3)
BEX -(CH,)4CO,CH; -C(O)NH(CHs)
BEY -(CH,)4CO,CH,CH; -C(O)NH(CHs)
BEZ -CH,SO,NH, -C(O)NH(CHs)
BFA -CH,SO,;N(CH3), -C(O)NH(CHs)
BFB -(CH,),NHSO,H -C(O)NH(CH3)
BFC -(CH,),NHSO,CH; -C(O)NH(CH3)
BFD -H -C(O)N(CH3)2
BFE -CH,C(O)NH, -C(O)N(CH3),
BFF -CH,C(O)N(CH3), -C(O)N(CH3),
BFG -C(O)CH,NHSO,CHj -C(O)N(CH3),
BFH -(CH,),C(O)NH, -C(O)N(CH3),
BFI -(CH,),C(O)N(CHj3), -C(O)N(CHs),
BFJ -C(O)(CH,),NHSO,CHj; -C(O)N(CH3),
BFK -CH,CO,CH; -C(O)N(CH3),
BFL -CH,CO,CH,CHj; -C(O)N(CH3),
BFM -(CH,),CO,CH; -C(O)N(CHs),
BFN -(CH,),CO,CH,CH; -C(O)N(CH3),
BFO -(CHy);CO,CH; -C(O)N(CHs),
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BGP -H/-\ -CN-/NCH BGQ - CH2C(O) NH2 / -\
G- NNFCH3 BGR -CH2C(O)N(CH3)2 O /-\ -G N \-, N CH3
W@BBB7HTRE) CH2NHSOR2CH3 O /---\ -C-N \-/N-CH3 P@BERDI6/011150
2007/ 057229 PCT/ EP2006/ 011150 Conpound G : R Nunber:
GT -(CH2)2C(O)NH2 /--\ -C N \-~ N-CH3 BQU

(CH2) (ON(CH3)2[0 7-V - C N V-7 N CH3[ BGV ,
- O ( @CHB 0/-\ -&N\-/NcH3| Baw R:
- CH2cOwmbery -\ | -GN \-/N CH3 BGX - CHZCOZCH2CH3 O
I -G TN CH3 5 a7--\ A0
VN CHS%F\ - (CHR) 20@61?%@5%&?6 C- N \ :?@)&%Hﬂz
BHIA (CHWCI—B 0/ \ BHB_
- (ICHZ) 3007 CHZCH3 @f)z\éqﬁ}}; - COON(CH:)
- (|CHZ) 4C@E@H3 O / - -(CH2)4C02CH2CH3 -C(O)N(CHj3),
BFS -CH,SO,NH, -C(O)N(CHs),
BFT -CH,SO,N(CH;), -C(O)N(CH3),
BFU -(CH,),NHSO,H -C(O)N(CHs),
BFV -(CH,),NHSO,CH; -C(O)N(CHs),
BFW -H 0
ey
BFX -CH,C(O)NH, 0
ey
BFY -CH,C(O)N(CH;), 0
)
BFZ -C(O)CH,NHSO,CH; 0
e
BGA -(CH,),C(O)NH, 0
ey
BGB -(CH2)2,C(O)N(CHj3)2 |C|>
ey
BGC -C(0)(CH,),NHSO,CH; 0
ey
BGD -CH,CO,CH; o
—C—N
N
BGE -CH,CO,CH,CHj o
—C—N
—
BGF -(CH2),CO,CHj Q~
—C—N
—

-47 -



-C-N JN- CH3 BHD - (CH2) 4CORCH2CH3 O /- -\

BHE - CHZSOZNHZ / -\
WO 2007/05722N JN- CH3

-GN \-/NCH3

-GN\-/NCH3 BHF -CH2SO2N(CH3)2 O
-49 WO 2007/ 057229 PCT/ EP20RGY/BR200&G011150

Conpound G : R : Nunmber: BHG -(CH2)2NHSOZH -\ -C
\-/N-CH3 BHH - (CH2) 2NHSQZCH3 O /-\ -C N \-~ N-CH3
BAF -H.0 -C N BHJ -CH2C[O 0 -c- BHK
- CHeo('emPeIRY 2 0| -C-NO  BIEY - C( O) CH2NHSORCH3 d‘ll
- ¢ NIN '(CH2)2C(O)NH20 -C-N BHN
-(CH2) 2 CH3) 2 - - (O (QH2) 2NHSCQ2CH3 0
RSREE S HRE R R
—C—NG
BGH -(CH,);CO,CH3 Q
(7]
BGI -(CH3)3;CO,CH,CH3 Q
(7]
BGJ -(CH,)4CO,CH; o
(7]
BGK -(CH3)4CO,CH,CH3 Q
(7
BGL -CH,SO,NH, Q
—)
BGM -CH;SO,N(CH3), Q
—{ ]
BGN -(CH,),NHSO,H Q
—C—N<:|
BGO -(CH;),NHSO,CHj3 Q
7]
BGP -H n / \
—C—N N—CHg
__/
BGQ -CH,C(O)NH, 9 /\
—C—N N—CHg
__/
BGR -CH,C(O)N(CH3), lcl) \
—C—N N—CHs3
__/
BGS -C(O)CH,;NHSO,CHj3 CI? /\
—C—N N—CH,
__/
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-CG-NO BHQ -CH2CO2CH2CH3 0O
-c-NO BHS - (CH2) 2CO2CH2CH3 0 -c-NO
wQoe7/0987229 PCT/ EP2006/ 011150 Conpound G :

BHT - (CH2)3CO2CH3 0 -c-NO BHU - (CH2) 3CO2CH2CH3 0

-c- NO BHR -

(CH2) 2C02CH3 0

-50 WO

RPOX/ER2906/011150

-GN BHV - (CH2) 4CORCH3 0 -c-NO BHW - ( CH2) 4CCRCH2CH3

0 [FC'N. BHX - CFPS(PNHZ U - c- NO BHAY - CHESOZN{ CHE),Z U
- ¢ NLNCommpund o py bNHSO2H 0 Gé-NO  BI A | (cHR) 2NHBCGRCHB
0|-c-NOuBpRFH 0 f~ -CN, BIC-CH2ZC(QNH 0 /~
-GN,
BGT -(CH,),C(O)NH, 9 ™\
—C—N  N—CHj3
__/
BGU -(CH,)2C(O)N(CH3), QI
—C—N  N—CHj
\__/
BGV -C(O)(CH,);NHSO,CH; Q- —\
—C—N  N—CHj
__/
BGW -CH,CO,CH; 9 I\
—C—N  N—CHj
__/
BGX -CH,CO,CH,CHj Q- —\
—C—N  N—CHjs
\__/
BGY -(CH,),CO,CH; |C|> /\
—C—N  N—CHjs
__/
BGZ -(CH,)2CO,CH,CHj3 Q- —\
—C—N  N—CHjs
__/
BHA -(CH,)3CO,CH3 Q- —\
—C—N  N—CHjs
\___/
BHB -(CH,)3CO,CH,CHj Q- —\
—C—N  N—CHjs
__/
BHC -(CH;)4CO,CH; |C|) /\
—C—N  N—CHjs
__/
BHD -(CH3)4CO,CH,CHj QO —\
—C—N  N—CHjs
__/
BHE -CH,SO,NH; Q- —\
—C—N  N—CHjs
__/
BHF -CH,SO,N(CH3), Q
—C—N  N—CHj3
__/
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BID -CHRZC(ON(CH3)2 0 C -GN BIE -C(O CH2ZNHSQ2CH3 0
/I~ -CNBIF -(CH2)2C(ONHR 0 CG1 -CGNBIG
WO LOARFR2B{ O N(CH3)2 0 -C-NI -51 WD 2007/ 05722BCT/EP2006/011150
PCT/ EP2006/ 011150 Conmpound G: R : Nunber: BIH
-C(O (CH2) 2NHS2CH3 O CG-NC-1 BIl -CH2CRCH3 O /\

-C-N, [J -CHZCOZCHZCHS 0 -C-N O BIK F(CHZ) ZCOZeHS O
c{1 -Eeempsppd. (op)2cooc2®3 0 -GN BIM R
CH2) Ibes O\ |G N | J~ BIN - (CH2) 3CORCH2CH3 O /\

(

_CN BIQ. {CD) 40008 Q7 -GN, ~ BIP

_ (o) 4 cHB g\ -G(QJ_L)ZEF%%—IZSOZNI—Q o@ (CT\EIR
{ o1

- CH2S2N(CH3) 2 O N—CHj
BHH -(CH,);NHSO,CHj3 QI

—C—N N—CHs
__/

BHI -H 9
—C—N )

BHJ -CH,C(O)NH, Q
—C—N )

BHK -CH,C(O)N(CH3), o
—C—N )

BHL -C(O)CH,NHSO,CH; IC|>
—C—N )
BHM -(CH,),C(O)NH, 9
—C—N )
BHN -(CH2),C(O)N(CHs), 9
—C—N >
BHO -C(0)(CH;);NHSO,CH3 9
—C—N >

BHP -CH,CO,CH; ICIJ
—C—N >

BHQ -CH,CO,CH,CH; PI
—C—N >

BHR -(CH;),CO,CH; ICl)
—C—N )

BHS -(CH,),CO,CH,CH; ﬂ
—C—N )
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-GN BIS -(CH)2NHS®2H 0 /~ -GN BIT
-(CH2) 2NHSCRCH3 O /\ -GN, _ | BIU-H/--\ -CNO

WO BR7MD22007/ 057229 PCT/ EP2006/ 011150  ConpounRiCTEP20R#011150
Number: BIV -CH2G(ONH2 /-\ -GN O BIW

-CH2C(O)N(CH3)2 O/-\ -CNO BIX -C(0O CH2ZNHS2CH3 O
/ NOBY-(CHZ)ZC(O) -V -GNO Bl Zy

-CHz)Qf(‘ 20/-\ -CNO \/ BIJA :
- ¢ O (Ao NHS@CHS O-CNO BJB-CH2Q®RCH3 O /---\

-GN O BIC.- CFRCOPCrD . - CNO|BID
(cH2) 2 o /- -g%cgéﬁpécﬁ(%ﬂ) coaoﬂ_oéeNQ

/1-\

BHU -(CH,)3CO,CH,CHj3 Q
—C—N )

BHV -(CH;)4C0O,CH; 9
—C—N )

BHW -(CH;)4CO,CH,CH3 9
—C—N )

BHX -CH,SO,NH, IC|>
—C—N )

BHY -CH,SO,N(CH3), 9
—C—N )

BHZ -(CH,),NHSO,H 9
—C—N )

BIA -(CH;),NHSO,CHj Q
—C—N_ )
BIB -H Q <j
—C—N
—
BIC -CH,C(O)NH, 0/~
—C—N
=
BID -CH,C(O)N(CHs), 0~
—C—N
=
BIE -C(O)CH,NHSO,CHj QD
—C—N
=
BIF -(CH;),C(O)NH, D~
—C—N
=
BIG -(CH;);C(O)N(CHs), Qo
—C—N
=
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-GN OBJF -(CH2)3CRCH3 O/--\ -CNO BIG
- (CH2) 3CRCH2CH3 O /--\ -G-N 0 BJH - (CH2) 4002CH3 O
WO 2000/052€2 N 0 \/ -53 WD 2007/ 057229 PCT/ EP200B¢ DER2BE011150

Compound G : R Number: BJI -(CH2)4C2CH2CH3 O /--~
-C—N 0\/ BJJ -CHZSOZNHZ [--\ -CNO\/ BIK
- N[ CH3 V" -C N O.BJL - (CR2)PNASOZH /Y
- ¢ OEEUM“;‘% ) ENHSOzZCH ©¢/ - -\ C—NO BJN
- ([CH2 BJO (CH2) 3NHSC2H - C(O NH2  BJP
-(CH2)3N g ))g ?H -CHO BJR
-(CHz)sN::@% BJg((%gﬂé %@EF a5 BTG
- (|CH2) 3BNHSO2H - C(O NHCH3 —CN
BII -CH,CO,CHj QA
—C—N
=
BIJ -CH,CO,CH,CH; Qe
—C—N
=
BIK -(CH;)2CO,CH; Qe
—C—N
=
BIL -(CH2),CO,CH,CH; QD
—C—N
=
BIM -(CH,);CO,CHj Q <j
—C—N
—
BIN -(CH2);CO,CH,CHj Q
—C—N
=
BIO -(CH2)4CO,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 D M\
—C-N O
/
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BJU - (CH2) 3NHSC2H - C(O) N(CH3) 2 BJV - ( CH2) 3NHSCOZH / _\
CG-N\_/NCH3 BIJW-(CH2)3NHSO2H 0 -G ND = BJX
-G N BJY - (CH2) 3NHSOZH / PGT/EPIBOG11150

WO R@ARIBRHSO2H 0 / ~
0 \/
Met hods for Maki ng

t he 4- Oxadi azol yl - pi

-54 WO 2007/ 057229 PCT/ EP2006/ 011150 4.3

peri di ne

Cépounds [ 00767]
Conpoun@¥'PgPnehe p
conventNeMBE or gan

he 4-Oxadi azol yT - pi p
resent i nv&ntion can
c syntheses as wel |

jeri di ne
be made ESlng
as by the

followmn I 1 Tustr
Cq rrpound%lglf Struc

ngt hods for maki ng
synt hesis of 4-Oxa

ture 3
i nt er medi at es usef ul
ilazolyl-piperidine Q

s g@i?HSchene

1 Synthgsis_of
1 deplnts
in theC
npounds o

formula Bend form
where Z' and Z2 ar
aIkyI) _group or Z

ul a LEH,cNbOHSp R

e each 1 ndependently
and Z2 and the nitr

V\A’II L.II lllcy dl T all
NH (4- R4) BIX- 1- pi pe
pyrrolidyl, piperi
nor phol i nyl . [ 0026

actred—aretaken—16—t
I azir@)CHaNHSQI¢H; az
dyl, honopi peri dyl,
4] Bronpacids 1 are c

O
N/

Is -C(@Nz
ACE e
ogen atom fo /

etidyl,”

pyr r oyC—or
onverted t

O

U

bronbaci [oride
Pilzey, S hetic R
depi cted, using o
2lare reacted with

s 2 u yT chl
eacti'Z{“iE@)ZpE 1974)
xal yl chl oride. Bronp
Z' 72NH, aoptionally i

oride (4.5
, or, @s

aci d chto

nthe 15

desO

prlesence @iz base s
i nternedi ates 3. SCH
(COCl)2 Br (CH2) +

uch i ro
R G e
1 W-C(OC 1

vi de re@cti
coous:t@
Z1

BJA

-C(0)(CH,),NHSO,CH;

BJB

-CH,CO,CH3

Bl

BIJC

-CH,CO,CH,CH3

¢

BJD

-(CH;),CO,CHj3

[

BIE

(CH,),CO,CH,CH;

BJF

-(CH;)3CO,CH3

N

BJG

-(CH;);CO,CH,CH;

BJH

-(CH,)4CO,CHj

ol
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Z' Z2NH, z2 O 2 Na2C®B Wm 3 where -W is
-C(Ar')(Ar2)- or -C(H(Ar3)-, and m Ar', Ar2, and Ara
WQrw748728ef i ned above. 20 -55 WO 2007/ 057229 PCT/EP2006/011150

PCT/ EP2006/ 011150 4.3.2 Synthesis of Conpounds of
Structure 10 1002651 Schene 2 depicts nethods for

mgki ngg nt er d| atps useful jn the synfhesrs i
4-O<adaI§ OW' pi pefi di ne Cofpounds of fprmula | Brd
farmul aNMbeF which Gis, for exanple
-CH2C( O) ( )" CH3 and 2}? \ , and Ar4 are as
5 |defi ned above. [P026 %Fﬁﬁg%cg?are added flo
m|xture of hydroxy|am ne hydrochl ori de and m@i iu
carbonate. _The resplting suspension is stirred at m
tgnperat upg and then at _cHiSQNHELNMPEr ature toOpr e
t e am doxi nme product 5. The am doxi nes lp cte
wift h mal onyI chl or | de derlvates 6 to prow de tﬁ
prioduct—10 N-benzyt=pirperidn conpotmpgs—7—The
N-lbenzyl -Bikper i di nyl oxa@%&zé&ﬂz)are heat ed Pn QNF—\
in the presence of | nol ecul ar sieves to provi deCtine
N-lbenzyl - oxadi azol yl - pi peri di ne conpoupds 8, whi
arle react wi th 1fchlor Eﬂ tﬁdoroformate to
r gnove th@q‘benzyl oI et );8% x{ﬂso(gﬁ e the oxadi azolVyl \
pilperi dines 10. SCHEME 2 Are Are N NNOH N
NH2__ (Rlp (RP 45
BIM -(CH;);NHSO,CHj3 9 /\
—C—N O
__/
BIN -(CH;);NHSO,H -H
BJO -(CH,);NHSO,H -C(O)NH,
BJP -(CH;);NHSO,H -CO,CH;
BJQ -(CH;);NHSO,H -CHO
BJR -(CH;);sNHSO,H -CN
BIJS -(CH;);sNHSOH -CH;
BIT -(CH;);sNHSO;H -C(O)NHCH;
BJU -(CH;);sNHSO;H -C(O)N(CH3),
BIV -(CH;);sNHSO;H ﬁ) /\
—C—N N—CHs
__/
BJW -(CH,);NHSO,H 9
—C—N )
BIX -(CH,);NHSO,H 9 (j
—C—N
—
BJY -(CH,);NHSO,H |C|> /\
—C—N O
__/
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NN /\ 0 N 0 d-COCHRCOQCH)"CH3 (R, 56 0
0 ~(C H2 ~CH3 7 -56 WD 2007/ 057229 PCT/ EP2006/ 011150

WQRROONOST2RD| ecul ar sieves, (R), N 7 DV, 90 C BCT/EP2006/011150

10

15

20

0-(CH2)-CH3 n 8 A HNENIC 1O 0 JJ N d
(Rv 8 9 0 0-(CH2)- CH3 10 4.3.3 Synthesis of

Conpounsls Q¥fefplody FéMRkire tHeWBRAdiaPGINEPR edid¥ROTS hihounds

net hods for use 1n the synihesis
4- Oxadi azol yl - pi peri di ne Conpounds of formula I and '
f olORZOH 11, The dxediarelyl-giperidine S ompampileof thepmpnetiizgention

‘é’l“l“%;i/aﬁase%a&%i@oﬂbgnt%%ﬁﬁoﬁgmgQﬁﬂﬂé%%é LYwail ab & iollowing

illustrative methods.

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
together to form N-(4-R*)-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

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.
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group or Z( and Z2 and the nitrogen atomto which they
are attached are taken together to form
WORYZOFR22S N - 1- pi perazinyl, aziridyl, azeti dylPCT/EP2006/011150
pyrrolidyl, piperidyl, honopiperidyl, pyrrolyl or
nmor pholinyl; and in which Gis, for exanple,
-CH2C( O ( CHZ) 4GB; sYhaieSis of'Confpoundok StriYcéire 107
-C(H(Ar3)- ; and n, m p, , and R3
are as defined above [ 002681 Reactlve |nterned|ates 3

ad%ﬂ%‘éhdi aZwhepr gidspicis mptheds o makingdotepnediates yprful in the
SLihESs 413V ?{a%gl:yoelpgrlgmg (B(%gg)uhase% q%t 189%hd formula 11, in

erature I azo prperidi ne

C @W‘mﬂuﬂd§ fd\ﬂexa'ﬂ}ﬁe AcOsedd@edlh yCHplapé whettim) @, ROmpaUtisre as
11, m be di ssol ved in ammoni a i n nmet hanol (e g. 7N,

5 ndgfinedaborsd stirred at reflux 15 tenperature to
provi de the correspondi ng am des 12. -57 WO

}_86)(716% 752'an 9 ﬁﬁégﬁv@%oﬁﬁgé g%églﬁxt\égﬂgﬁg?bz Zagmgé gfdrochlorlde and

( (ﬁbl&l)smuml catiddatel I hArrdsult@@-ﬁl)spe(r@di’l)isrBtNTN atTdom temperature and
t e/nl\ébttrg?ux tempen\é\{u’}'g t(g Ilsrovzde tﬁe amlzd%)mme pr'z)%uct% 112he 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

N
NH,OH-HCl
R

R’

Ry,

Q%
Cl-C(O)CH,C(O)O(CH,),CHs
6

> 0
\(CHz)nCH3
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4.3.4 Synthesis of Conpounds of Structure 14 [002691
Schene 4 depicts nethods for use in the synthesis 5

wa2@asizax ol yl - pi peri di ne Conpounds of f or nmul BCT/ER2066/011150

10

15

formula Il, in which R is -CO2R4 and Gis, for
exanple, -CH2C(O (CH2)"CH3; where -W is -C(Ar')(Ar2)-
or -C(H(Ar3)- ; and n, m p, Ar', Ar2, Ara, Ar4, and
R3 are as defined above. [002701 Bronpacid I des 2
(Schenme 1) are reacted with R4ACH, optiona [

10gy, "=

presence of a base such as pyridine,
4- di met hyl ami nop{eplecdiphgevesy i et hyl ami ‘Q,

Hiinmig s base, tolpvby?H¥ bronoesters 3 Br onpest er)s

13 are reacted with oxadi gazol yl pi peridines 10 (Sche

2) to provide 4-ox adi azolyl -piperi dines 14. -5

WO 2007/ 057229 PCT/ EP2006/ 011150 SCHEME 4 Br O (= CHs
(CH2)-WC(OC R4ACH Br (CH2)-WC(O Or4 wlwl%ﬁ
Ard (CH2)(CH2)MN N WN (R3 )P C=013 + 10 O R4 i O
(CH2)n I CH3 14 4.3.5 Synthesis of Conpoundsg, of
Structure 4 [002711 In certain enbodi nerts, \gonpounds
according to structure 4 (e.g. 5 thosé\| i.chv\wher e

0

pis 0), which canfbe ufed in the synt he o
4- Oxadi azol yl - pi peni di ngg. Conpounds of the %@ve n,
are prepared accordi to~c R
8 9
0
> 0—(CH) ——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
example, -C(O)NZ'Z?, where Z' and Z? are each independently a -(C,-Cy4 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',

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

temperature to provide the corresponding amides 12.

-57-



Schene 5. 1002721 Commercial] y-available (Al drich)
benzyl conpounds 25, where Xis -d or -Br, are

WO 2WE0ER29% t h bi s(2-chl oroet hyl )am ne 26 (Al dr PEHEP20/6/011150

10

DMF in the 10 presence of triethylamne at a
tenperature within the range of roomtenperature to
80 Cto provide the benzyl-protected am ne 27. 1002731
Substituted acetonitrile 28, dissolved in THF, is
first treated with NaH at roomtenperature and then
reacted w th benzyl - prot eckegyvipgng 27 at refl ux
tenperature in THE to provide the nitrile 4, which can
be used, for exanple, in the 15 synthesis i gked in
Schene 2, above. -59 WO 2007/057 g_ggg[grz
SCHEME 5 CL a CL G N \X4—N

1) NaH/ THE N Ar4,~" X\ (0 C toVRoon1Tenpera re)
-N H28 H\ (Rp 2) React with ?1_4 where peg 07
1002741 Each structure depicted herein is i nt ended t
engoppgss all steregisomers apetgutoners thereof,

each of which is understood t& be fncluded in theO o
present invention, whether specifically disclosed or
not, and whether or not the (CHa),

00

CH3

11

(CHz)——(CHz)7—N, N

NH3/Methanol
11 c=o0

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
4-Oxadiazolyl-piperidine Compounds of formula I and formula 11, 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
Hunig’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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5 stereoi soner or tautoner depicted herein represents
a stereoisoner or tautoner in excess relative to any

W@eieiseeer eoi soner it tautomer thereof. AccorBRGCTEP306/011150

the invention also enconpasses 4- Oxadi azol yl - pi peri
di ne Conpounds and their uses as described herein in
the formof their individual stereoisonmer or
tautomers. In addition, one or nore hydrogen, carbon
or other atons of a 4-Oxadgap@dmMi-4i peridine 10
Compound can be replaced by an isotope of the
hyglr-agqg, Ron_ her atg respectiv r—Such_ 4
cdﬂgoungg?%ﬁﬁich gp%ﬂgnconpaggﬁﬁ by thgﬁpreggﬁ%wj%w C(OIOR
invention, gre wuseful as_researchgand diagnostic

tool s in netiabol i c pharnmacokinetic studies and

bi ndi ng assays. 4.4 Therapeutic Uses of the

4- Oxadi azol yl - pi peri di ne Conpounds 15
accordance with the inventign,-theq4-Oxadi
-piperi dine Conpounds are mdninist&re
i n one enbodi nrent a manmal, | n another e
human, for the treatnent or prevention of R %n.
-60 WD 2007/ 057229 PCT/ EP2006,041150 P
4- Oxadi azol yl - pi peri di ne Conpounds can be used to
trelx+df prevent—acue or chgonic pain. For exanple

t he 4- Oxadi azol yl - pi peri di ne] Conpounds can be used, o
for, but are not limted tR treating or preventijng
cancer pain, central pain, |abor pain, nyocardial(H,),
infarction pain, pancreatic pain, colic pain, post
operative pain, headache pain, 5 nuscle pain, and pain
associated with intensive care. 1002761 The ’

4- Oxadi azol yl - pi peri di ne Conpounds can alldo be used

for inhibiting, preventing, or treating pain

associated with inflammation or with an inflamatory

di sease in an ABisnMegyntlégs PECHMpOuR®s dtRéthed4

treated or prevented nmay be associated with

i nfl ammati on associated with an i nflammtory di sease,

100¢didh cardngeitaie efvedingnte cempaungl acedriimgia siresiuistd (e.g.
t  j i . .

| oo p300, WHGTboR YR a1 e Q6hesisof ot on.
FarOeadiapll @ pipdralinel € Gnacuralz olf yhe ipi gefondane erépangloacadisling to
cgg be ysed to inhibit, treat, or prevent pain

as¥BeN&Ped with inflammtory di seases including, but

not limted to: organ transplant rejection;

r Ef@(XMQFnat | QorhkriallyL RaHhS1E Q8IdHER D &z9P&bmpounds 25, where X is
transplantation (see Gupp et al. 15 J. Ml . Cel

CaflipoiBr, @t remredagnh bistHo)proehvianing26 GAldrigotin DM fie the

to, transplantation of the hear Lung. |iver. . or
10 kipa%sgl)}c;e SRS AL fltaa rTt_rerranlperatur Yithin (oe? getcﬁ ero?rgit%r{lgefrature to

15

chronrc i n ory diseases O
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

synthesis depicted in Scheme 2, above.
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including arthritis, rheumatoid arthritis,
osteoarthritis and bone di seases associated wth

WO pw7esRed bone resorption; inflanmmatory bowel PCT/EP2006/011150

10

15

di seases, such as ileitis, ulcerative colitis,
Barrett's syndrone, and Crohn's disease; inflamuatory
l ung 20 di seases, such as gﬁh@gﬁl dult respiratory

di stress syndrome, and chrotn ructive airmay

di sease; inflammtory di seases of the eye, includ
corneal dystrophy, trachoma, onchocerci asis, uve| |s
synpat hetic ophthal mtis and endophthalmtis; chronic
i nfla tory di se&es of the gum including gingivi

ang fodonxitis; uber ¢ul osi s; | eprosy;
I nf at ory di seasegs of the kldﬂey——kﬁeHudlng «
25 licatiops, glo onephriti ®MRAd nephr ¢

i nfl ammalsory di seases of the skin, including
sclerodermatitis, psori@sis and eczema; inflanmmatory

di seases of the central nervous system including

chroni c denyelinating di seases of the nervous system

mul tiple sclerosis, AlIDS-rel ated neurodegenerati on and

Al zhei mer s di sease, infectious neningitis, A
encephal onyel itis, Park|n§ Ria ase, Huntington's
di sease, 30_amnyotrop er os and vifa

era :
or’gﬁgg%gﬁﬁﬁg~encephg? T gﬂf%ﬁﬁﬁﬁ%% Bdlseas-
i ncl u Typ& | and Type |1 diabetes nellit u

di abétic cBnplications, Tnctudimg™ but not |

to, diabdtic cataract, gl aucoma, retinopathy,
nephropathy -61 WD 200720 Re2tviBCAT EP2006/ 011150 4

(such as mcroal um nuria and progressive diabeti eherep=0
nephr opat hy), pol yneuropathy, nononeuropat hi es,
aut onom ¢ neur opat hy, gangrene of the feet,
atherosclerotic coronary arterial disease, periphera
arterial disease, nonketotic hyperglycemc
hymmzbﬂnnlarEmﬂm%nwﬁmﬂﬂqnheeh&ﬁuj@hmkmﬂﬂbeﬁﬂﬁmmﬁﬁdﬂa
skin or nucous menbrane 5 conplication (such as

ngt%rg?lls%tﬁers An Itﬂuﬁogﬁrétthergo g.%g o ayhighis adersigog to be included in

n ehe %Hsgﬁt' ifiventibl o\kfﬂétﬁ?} bﬁh@&l Ecﬂgged or B! ?@d GRATRELr not the
vasculitis, system c [upus er enatosus LE)

[ rﬁwramnclrgr telitemas depiced hh@lﬂu@prﬁse;nts asferemssomer or tautomer in
cardio [ em c .heart.

Py BEPOTERaCE B etfel St Rt BITE dereot. Accpilipelygtne
Vaiink @ FonQll R cHinp SASLS- Oxtaﬁﬁltzolcy‘/ﬂBpoﬂHi@)e@%&h@@ﬁﬁd their uses as

i nfl ammat ory conponents, including preecl anpsi a,
c hdaserilkediigréin wretheffann Qf élelrbn@ivmuamergwmbr Q,rdmaiomers In
t rﬁfzﬁggirrlldgﬂég %r(r:] 2 D&S! d{)(()_:g n.ca E)(nagr (Iﬁﬁ%r %OI’PE OP 'Y 5 Oxag{azpllal piperidine

or Cphpyatit dal Ge pep] AcedI 0L 1§ét©ﬂe ofitht hydmfgbxarmﬁioﬁroy other atoms,
di sease that can, for exanple, be a systemc
i NEPRETHSY oRvel cqrﬁ@oungédyhxc]ég@,ﬁﬁpq)mp%e%py the present invention, are

9r TR 9S bdskEh Bhd §fa BraME 981 HEmSHBSK: pﬁm&{mlccstt%qes and in

binding assays.

4.4 Therapeutic Uses of the 4-Oxadiazolyl-piperidine Compounds

[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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anaphyl acti c shock, or shock induced by cancer
chenot herapy in response to 15 pro-inflanmtory

w@gookines, e.g., shock associated with PCT/EP2006/011150

10

15

20

25

30

pro-inflanmatory cytoki nes. Such shock can be
i nduced, e.g., by a chenotherapeutic agent that is
admm@dl@zrom ridind Ce&ApoRITs ch® be agdiCOItreal SIQ%&Vdnt héute or chronic
anot her enbodi nent, the 4-Oxadi azol yl - pi peri di ne
cmpmﬁw@amle the dr Qrashiazobd- m@erahn pmgpundsgap he used for, but are
e

um%ngﬁh‘ﬁggio’?r e evg}ltlﬁg% pr ee ent ?%Eﬁgﬁglﬁ f\gb(ﬁﬁ)agl_, myocardial
Thefadetion @dmapmlcyéaﬁplpp&n toldl peein, Gopopenativeqaim, headsskepdin,
treat or prevent acute or chronic diarrhea. For
ei%%ﬁle@am AL PANARSAH USHY N IHEREYS e Conpounds can
be used for, but are not limted to, treating or
pf[@()’ﬁ(‘i?' ng WtéﬁOQh(ﬁﬁidTﬁap Eé&%ﬁﬁ@'c@% uﬂdsrdéﬁ,als%%%rbsé’@for
but not limted to Norwalk-virus rvva 't ke virus,
Raonlabitingsprevendin€yerdnetiag ommmssmqmccbwuh @laﬂalmmtlmrrz@ waigh an
but.not limted to Gr.ar lanmia S m
b B el sHe ST B PR, Tha Rt ke ST RE g vented
buhay 6t askddiatb® dithQnRirARY O HE6H8ted Wil inBafmnlatdt§ disease,
cereus, Costridiumperfringens, enterotoxigenic E
ccwhlch WAnarise whets! thers is ap mfbm@mfrth%\g@dy tEssug gngl which can be

u
gcﬁl‘l\ﬂa\&ﬁét n‘?}’ 1{%%]% g&?é{ % %#s&le f?§r£{‘lfl§ld)n Mor example, the

e mt @Rﬁﬂlﬁﬁb&)ﬂlrplperﬂmdrﬁbmpoﬁ&fs&ﬁﬁ baﬁsedaﬁ ikhibR) t@eﬂit) v Prevent pain
Yersinia enterocolitica, di a, N sseri

gAaBrcHtRseyEh lwfﬁ?tgfyélﬁ%sesrfﬁ%éyltgo@éﬁ’@% hmrﬁ@fi tQ8 04843 tEansplant
t
e R B e o o R AR P A& rugp ev oL
as’ Mud| Qall Ogy,didiud 1291 303 (’h99@)j 1mcdud1ng,6®tm 12006d ©5#2&Plantation
/. EP2006/ 011150 di ar.r secr.et or ..
LA (e 0 A ep T PR DT AR RGSEURHe foA
a ind1BdiAR SARMMY, %uﬁﬂ&ﬁﬂ%ﬁﬁnn@ dARbhfthrdtys MHdHoneQlseas@B dssBciated
chroni ¢ infection. 1002781 The present inventor
bevitheipereasdddiong m¢s|<>krélow auflam@atery bevel dseasgsnsushgs ilaiid,
n%&ie‘i‘aﬁ[ glzcgﬁ 1? 2itﬂltnlett sré ngg%bgl{&/ C&%x%@tdgseage ?nf}ammatory lung
Sidigeaddscanth Iay aﬂhms Sadulteest;inaaﬂy ldisaiess d3@adrons, and chronic obstructive
Accordingly, .the adm nistration of an_effective anount
ofairyay deseats HABMMatgnEsases ¢dh %H%WI?%C%C%HVﬁéﬂtha
Sh&%i‘l?fﬂ ro%\%H(l)cterél&l; EIS,SS| aﬁfetlg % ﬁthal'nﬂ Pflt‘ﬂ%lmltls
exanpl e,” respiratory depr I on, want e eu 0
s&hammmﬂammmt@asleﬂ:ashsw@ tl’(eogwm anc:ledmgrgmgmus emi;p@mﬂpugtxs
dependence, that cf?ﬂn resuﬁ[lt fro h Eg’?‘dm nistration
ft TP JFRIPSYe HIYAigDRTisTas et the fidngy-dngafing gremic
Rbhmplitid AR AL GEBAEEs addn PRFosRTREHNMRRbry dif&ses of the skin,

adm nistration of an effective
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,
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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anmount of a 4- Oxadi azolyl -piperi dine Conpound to
an aninmal results in none of the aforenentioned side

W@RRFEO5R29 Therefore, in certai n enbodi nents, tPEI/EP2006/011150
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present methods enconpass treating or preventing

pain, while reducing or elimnating one or nore of

t eudhf RreERANIRIREHa §hdj§ro%fefs§i% 8iabdifc h&P2oiadh WY ;Sd'l%ropathy,
wi shing to be bound b eor is believed that

4 mmﬁamatwespmp@m@lcm@um aumgre@p@f émfﬁﬁtsatélemderotlc

N N T

| shyperosin@ReRbMA, Aol udkeed, et BobleghsEidta skif6r @RtAisdnembrane
receptor is an ORL-1 receptor. In a further

erfieutRligaian (Stlﬂéasc?pﬁ lﬁfe@tlﬁlé@es‘bﬂrb$p0t§ anéﬂgbﬁn&c@on or necrobiosis
R S R LT A

c€SLEganamsiatgy dispises bf ﬂng haag,esuth Gﬁmﬂ)ﬂoﬁl)@bathy, ischemic heart
eﬁgre33|n ?p opioid, re tor mnth an effective
9]

tFAte Bypcxe KIPRie PYY 2lFr98flFrogisnes welhbYaipus pHier diseases
Meh 124 mgv@élglqﬁeﬁﬁflﬁhaxﬁﬁato% bmﬁ&kh&gmeﬂdm%d%&@&ﬁ%gg chronic

function in In vivo I N an
e rtbedfarent, baaihandispingdycoobingwasd,iang canorcel Thwzdrpﬁh@kimzoryl piperidine
r essi an 25 o 0 i.n an ani nal
o TR Ry 58 A b B On B e salitk, OF pRRSER B ph osSociated
Capo i mnhdlo9Bscasd®di s for ekmﬁplmgéw giysltém@sleﬁahmfa%n of the
treatlng or preventlng paln or dlarr ea in an ani mal
Brbwidpi. exeswlidied Spigramn-pebitive ot gr@mgatlmmmkdmm@hagm drs

OfanEQ%I géhgéﬂ EH‘ g}‘?ock(qg&ucgﬁ %C canc%p ghepm ra y i’j}lfe Iifegéoentg%] 5({

exa i'ssues an
arpeo-Gieflabhetonf cyrxiphes signghack £pdcatdd Kx&ﬁl%bﬁﬁﬂarfﬁhbﬁ)ry cytokines.
nmet hod, can be used in 30 vitro, for exanp as an

as¥il shersksapderin@ueefse-g-nhy 2 é&w@ggraawwgsmhm admigstered as
@%réégngrqqg{%zg,zg PCT/ EP2006/ 011150 4.4.1

Ther apeuti c/ Prophyl actic Adm ni stration and
Conpositions of the Invention 1002811 Due to their
adf921y, t He anolbracinbedinght, ﬁiq&bﬂb&a@hzxcElyleoippmdjndgompeunds are

ada‘é?ngxtn% = X? é gﬁ%&:{luﬂgé;ngﬁg&gg Gﬂ‘lz ¥%ammal n another embodiment a
4-Hxadi ﬂi@ﬁd’ﬂredﬁh@ﬁrdr%é%nﬁ@rmp&ﬁﬂﬁeaarﬂld«kﬁ@xﬁhlaﬁcﬂm -piperidine
treatlng or preventing pain or diarrhea in an ani mal

i rEqveRaynds earelyf usefl o@zrsaz]orwma@wwr@e%@dmham For example,
thM'Oxa&iDﬁ%o 1- @i}%ﬁdlﬂ%z@d n‘péoune Qa rﬂe 195' ﬁ?or S:ﬁ)trg%g Hca?mﬁgcp to,

be adm niste onen armceu
c orﬁaﬁﬁg bi prevertingtaceenjiritsaagsey hb@zramimsuiuChatb byt not limited to
orwa&?\ln?usc %Iroq'\lzvgﬁ( I?kre vn?(u%I lg(l)tggltrus Ir? C?ftro%qseeggltovmrs 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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10 conpositions, which conprise a 4-Oxadi azol yl - pi peri
di ne Conpound, are in one enbodi nent adm ni stered

W@eMI0§7229The conpositions of the invention canPGl/BR20p&011150
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adapted for and adm ni stered by any other conveni ent
route, for exanple, by infusion or bolus injection,
bysabsodtrhed) stde@ugiafhed, be kdsalting frditl e (iflaafiRAYS, condition, a
I|n|ngs e.g., oral nucosa, rectal, and intestina

ipp SyndsprrecmmobityadipTHFTs fed @ ghranisriafegtion 5
together wi t h anot her therapeutic agent.
AdidAkept r at i
q g?qugfy Sys"l?l'g %&g?ﬁﬁ%%& @épe%s%latl Lﬂl‘fﬁls Trafll\/ %Bélodﬁmd agonists
I iapd)soxmaaoldahamf-ﬂmafrﬁmalb@fsa,gems,ctheGe(p}sadhmlylmqmlkiir&ilompounds
etc and can be us 0 m ni ster the
4 de@amﬂg%l&mtlwaert?a Pf?@d?%ﬂlﬁ&amfg Aceorsingly: ks abgisgption of
a‘é%ﬁhéd%%&fﬁt b b %d%ﬁ)lﬂ?@pﬁ:ﬁ%%l GdTh}E(ﬁﬁlndttQ an animal should
i nt rader mal 20 1 ntranuscul i ntraperitoneal,
i me¢subtvie foves 51®Ld5&utsamebldmg, fmmamalmtqspegpw@rqssmnallnwanted
sublln ual, ..i nt.racer ntrav i nal der nma

tran
¢ GhphgTT > Bytat fifhdPeieassH & ﬂzﬁfo esmcsa?n niEpted Ay s it P;?“?f'dwé that can
t I?&uﬁfﬁo‘in tHEORIEhinBY &Fon &F tradktidhal d d}h@ld@@ﬁls%for nonsteroidal
adm nistration is left to the scretion of the
preaétnflananatory agentfodt onnenbartimsnt, theradmiirisirattanof apieffective
;ﬁgnﬂolhltt ofn a { Eﬁ(aﬂla%}gﬁplpegg @ doglg)ro‘lég? P(} é C?r!lm%lsr% I?SCIB In\l)ae of the
[ ﬁf(ﬁeﬁiblﬂldﬂe@ Qilisterffeatd) Tl[n@@tz&‘}]m tdrtaspeabbditeatzPddi Ipf’@@ﬂitsmethods

it may be desirable to adnminister the
4 £TRIPRAES BEHINEATFEE Vel BaitoWhte Frdscing Ok Fligpinating gnegymore of

ben sy HondL 1d§ pl e, by local infusion during

surgery, topica Ication, e.g., in conjunction
wth a wound dreSS|ng after surgery, by injection, by
@0y Ibf a d{itth@tteﬂriﬁhibg tcrrbqabmmdfbyath@ﬁy,sim tsrtmiiiw@hmt tbe

ol SRt aneti SR COigpo R et BB ar B ey Rl sgreble

m%&r‘@tﬁlﬂmeﬁn 84l 6PioRbrett asmqlcﬁlermm@ﬂm th@bpibtl Rédeptor is a p
264 WO 2007/ 057229 PCT/ EP2006/ 011150 1002851

Pugarpivar Jn anpihetiestbodimet, aapridiscerioritn Sfdkd] recegtor. Ina
@Hﬁ?eﬁfboéﬂne tf}Hé‘h@oup{ec 1“1|s a%E0 omg eg)PJr.mJ! ation

AR aer 0801 1 n agen or Vi per Ioh in a

fl uorocarbon or synthetic puInDnary surfactant. In

c400280h enb ﬁmenmfﬂ'nslpn talve reldte@t(adiet}mzlm for)shnmﬂntmgmmodd-m@septor
e farmul ated as

C?ggvunds c %torg th 5
Ohonarch FRIRISnE et e e Ssing an bpioid

t rré&bbb? %fhdﬁlseffem@@%éuﬁtrbf@rmbnedlafqu%&ﬁﬁﬁe csﬁeound The
4- xadi azol yl _&hperl di ne Conpounds can be delivered

i methadeisiatsoaisefuh fqyastimudaiingropzoid rgseptonfunctier in aegjlin, vivo, in an

S%mma 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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249: 1527- 1533 (1990) and Treat et al., Liposones in
the Therapy ofl nfectious D sease and Cancer 317-327

WQrW78532865 (1989). 10 [002871 In yet anot herPCT/EP2006/011150
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enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds
can be delivered in a controlled-rel ease system (see,
€. 9. 4.49008GApch fic/ MRSb A tic REMitidrh GBS 2Rl dsRidiRDf the
Rel ease, supra, vol. Z, pp. . er
control l ed rel ease systens .H]j_m.lssed in the review by
Langer, Science 249:1527-1533 (1990) may be used. In

0 odi t Ry se (Lan SCI enc

SREARo <t gy St ttc})]%% SRy PR O SRBENRS are

Efagvanlzﬂgegﬁs’ll uééfﬁ&ﬁ)vetdﬂﬁﬁl‘w\a{ddnﬁhﬁanahedlclﬁér @& rd¢s3bed@Bove, the

(1980) ; and Saudek et al., N Engl. J. Med. 321:574

( feamidiazoll-papgsidins Cempendserg usegélfg%%tl@g (PEPESVERIiRG pain or

plications of Controlled

%ﬁggﬁﬁgﬁégﬁ?gn%wggg%@g 1974); Controlled Drug

B| oavail ability, Drug Product Design and Performance

($0@82h 20 aMberBadrhingtksed tal8BhimaRémge Oxadidzdgbpiasridide

NZ%{V?&%%Q? Csa%l @&ﬁgﬁegteé%gasl@@m@i%gf) of alja]apﬁaéeélflc%composmon

Affat cbﬁlﬁﬁ%s a phapmahiticAIRB R eptahld chieabHelipidht: The present
Neur osur g. 71 105 (1989)). In yet another enbodi ment,

a comppsitphetvhich comzpiss pst-Gradiazel Yepiperidinel Comppyik iard inyne

t hem?’)o%;ha b &K tfldrﬁnfbmsﬁﬁreé o‘%ifyr aﬁ} lg#pggltlgﬁsre o5F tgng veggn;ggan zﬂso be

dadgpted fbrfablﬂ ath@ini & 6ied diymBR tosher kBi®venient route, for example, by infusion
4- Oxadi azol yl - pi peri di ne. Conpounds. can be
adbptus i e&ipnply abserptin thepugh caiediahpnmucesutaggous linings (e.g.,
d esh
or i A iAo nd RIS, DR cobiblgRR s Bhod alonc or
nod gdthemwlﬁchrtomer t}hamaﬂ:utxd aegari Bdcinistrafids. caRdbleapiteiasor:local.
3 45, 770; 3,916, 899; 536, 809; 3, ‘398, 123;
ug delivesy gysicnasase kéoﬁége -§oiCaRSEYIOg }Posoniesy 5.
; nqz;spaﬂ:aessmﬁs@eaﬂ@es 335556 AL Bed BBadifiBister the

each is incorporated hérein by reference.
Slﬁ‘c‘ﬁxadjwé}denlﬁmdmm Camppendssed to provide slow or
controll ed rel ease of one or nore active ingredients

pj{l% f I(’)nrit ?\?igtggbs of %lé‘g{}%ggtg%ﬁg@%gﬁgt &€ lngyllllgﬁgd to Bn%ermal

PGt &0t Gt dfetitorgel, sntravendmahibeutaRedus sinaanasals Bpiduel, oral,

systens, multil r. coatings, mcroparticles

| iSpblnsvak mtfﬁceriegeagﬂé%\éagl t@ﬂé@ﬁmaﬁa%%nbx H’@P@Hfm’t% topical,
Qfﬂcq ghg t}‘ijee&!r{ %F‘{ %g&a%fes T @fné db Bf tion is left to the
oport| Sui t'ab ontro ease ornu at1 ons

kmlmmetton of tthmectﬁfon@r dinrraost 1mtadcbs |admumsiream will result in the

leé"s%'ol}% tﬁehrgge%tlg flfgc%(\j/e gl‘e}lrolel}ltnof tﬁe 4- (?xadlazo yll p}/perldme

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
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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5 selected for use with the 4-Oxadi azol yl - pi peri di ne
Conpounds. The invention thus enconpasses single unit

WQIaWahs2eor ns sui table for oral adm ni strati onPGUEP208§011150
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but not |limted to, tablets, capsules, gelcaps, and
capl ets that are adapted for controlled release.
[ QOes The migssiy a@lﬂml%étidn%ﬁ a%@rbe%mﬁl@ﬂ:@' LY., by use of an
conprise a suitabl & anount a phar naceut] ca?l
adsegieratingbdiact, pind Hornudatien wzﬁh pn ewddlzmt&ageot T mrperfusmn ina
p adm ni strati

PR Rsoufi Reay b b Srviraany Ty sedeh mpoimapts, the
wat.@&acﬂ@iblwﬁlﬁendln@t:uﬂxw@ndsf&ﬁ@e%rrmﬂétwh@wmpp@m | with
vegetabl e, or synthetic origin, such as peanut oi
sdsﬂéémabbmderﬁmdsﬁmlm@nqs sugfeasdriglysetidesnd the |ike. The
phar maceuti cal excipients can be saline, gum acacia,
g st I 5 '

ﬁpﬁ%ﬂg‘ s eg?%g%@@%rﬁb?&@eﬁt He4- §§§@%&nyl églele(ﬁhgéompounds can
stiehielivaied in a védiclekiapangular ubipbsmhd: (vge Lamgkr cSilioice ng

en adm ni stered téﬁ{’@ ani

C 2B Rar S 0de0s g Vi e labinosares itk Borapaol Tectious

prgk&lsahy c%?éﬂzh@ 32‘0%%@55536@ (eapticul arly useful
excl pi ent when 4- Oxadi azol yl - pi'peri di ne Conpound

is adm nister ed | nt ravenously. Saline solutions and
adﬂ@%ﬁ?& dextlncystsalmﬁlder@mb@énmnt th@4s(é>ta¢tazohé=pmdmes@mpounds

be NS i ent,s artic

ree B O SR BBy 4 pehiel e FARE P b BB s iR, i Medical
eXAPPicend S a]arlcs;mrbn@dﬂaz@a@t aish, vl 2)gpsel 5-1 38(1988)). Other
sucrose, gelatin, malt, rice, flour, chalk, silica
gesontrgled I@Iﬁagﬁ watemselisqyssedan dhe reyisndst banest. Sciengs ¢,

S I I I
%b“l@b‘?*‘ls?ﬁ épﬁ)ogﬁﬁglﬁéd éll'fﬂn{1 ‘%nﬁ%ﬁ)éﬁ&ﬂthie p%r?%g%&tb%qged
cQWr,tS@mee 2149 ld@%—llﬁ@?d(l%&)’; Saftem, (CbﬁtcaitnR@fSanwdr Eng. 14:201

DURPE; BEchain et Seasrngs Sa Ao SN skotials Wafpg /. Med

a%@@ﬁk{h%ﬁﬁrm a%ﬁle%m%&ih{éh?%@rﬁé?fc mét@ﬁ&lé‘\:‘@rﬂ@él@sed (see
admnistration of the 4-Oxadi azol'yl - pi peri dine

Cdﬁpbaﬂd@plhnmmw Coutrolled Belpayte (Lamger end N‘(use extsy,nkQl4);
t ., 99 | i . 25 t ut 3
ot Dike Mty Ao B B PrdfisT B ey it Deformangs (Smolen

waatnerBauaerdd , 30t Rénde® ad®Beipad YN rbMEl 9Ky REQMYdcromol. Chem.
( clodextrin diluted with water. In one embodi nent,

sﬁlﬁ%héevy erali, NeieasretiRiO 0d A8 P DuFiag ieof-cBimp Mewe!.
b%%ﬁ@%darﬂi B5QhMe o, {%Ife%wﬂ#g%'7%01‘(8%'1§§T32‘qﬁ19>9é6%nother

fe necessary
I reedbodément sotanbiollied |r¢‘l@se soderiai2 60 plad&d ﬁﬂﬁommlty of a target of a

PCT/.EP200 /0111 ent 03| tions for nt ravenous
adhiPrrdiazalylipyperedine %%{nlpew;ﬂ FSINITINEO™y p f@ aqlon my t%e systemic

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;
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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anesthetic such as lignocaine to | essen pain at the
site of the injection. Generally, the ingredients are

waepplosee ei t her separately or m xed toget her PEI/EP10D6/011150

10

15

20

25

30

dosage form for exanple, as a dry |yophilized powder

or water-free concentrate in a hernetically 5 seal ed

C QRiIsapEreHeabléGherABraAés, S5Ot @sﬂ:?nssﬂa‘ﬁhﬂ&)&e? cbitehgg ahidi@particles,
the quantity of active agent. Where the _ ‘
4-lipraeinesz gligiosplieprss pr aferebigsigiotiage! wrrsovide e desired release

SRR Sl il TS S8 R FRFOBE o

0 usion € con
phessergerdina!skgr iadBe Watigcluding $itdst descri¥beé herelr) €an be readily
4- Oxadi azol yl - pi peri _dine Conpounds are adm ni stered

byeleried der ws§ Wilihthg Apdxadiazelyl piraridine Gempeundsy The invention thus
- . L ' . . '

el A0 R B AL RIEARA A4 s
[ 02 BniteSito, ttabibte, qapsules gelahpss amd yapbstcehat adeladagstad forensatrolled
or excipients for intraperitoneal adm nistration of

t HeledsCoxadi azol yI - pi peri di ne Conpounds include, but

are not limted to, normal (about 0.9% saline, about

2300sspbout BRWEER éoﬁnﬁcis'itiﬂn@@a%]igttbrﬁﬁ& lcB@ipALe Y&liBble amount
about 25 to about 30% propyl ene glycol (PG diluted

wiof 4 phafmarsutaeal hyeacesptabde ex capionttso2s topmiyoietth® 6svn for proper

h . | {3- trin diluted .with
SAEGREER G STl S pnitut bl Exgibiahl HEbF fingidy such as
Olw ¥ Cin@i 818} iBiclu@ing tEokRGIfpanelews, allfhal, Veg@ibis CaH sghthetic origin,

adm ni stration of the 4-Oxadi azolyl-piperi dine 20
Cohplbamrranit il sengbeap oil, syinery ¢il, pasme o and thepfdleee The

99 i ng: .ab o P
it hade RO bxclptiil ARbL SinchH boodk? oyl Ritln jikie, THE
303448G, calldidit silicaj drka,zall inelilar Inatidition] AAALRY, sGibilihd,e

har jraceuti cal l.y accepiable carriers or_ excipients for
o R ir e e ] CDIor Y Qe eiad b8 267 | WFpan IR AEd to an
CoARRMNGR phRGhd¢dEcalylac@pRatMOEx ettt MelREretBiy ééf%ﬁ/l%.r Water is a
0

normal (about 0.99% Saline, about 25 to about _
p dlagteukaylyerseful gkgipisht W thie @ eadliagioty-pepdridive Gompetndris

Pl Ry B RO tit st SO i e

Wisblutisas tdieal & be &Vﬂf)l@lyed &g extlipidnts Opadulr]pP4r injectable
net hyl cel | ul ose diluted with water. [00293] Suitable
pialutiaae Ut witakiq Bhagpacaytigh lexcipiants asosinglude sfarghi elweeses letose,

30, i ‘ g B

b SRR 6, B T BB, wcon

P@idieR2806¢, Gald, s60ium 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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agents, for exanple, sweetening agents such as
friootgmge, aspafabRPhafthaceiBEARactEptayIE ciﬁléﬁéerleﬁ&p%ﬁs%S

such as peppermnt, oil of wintergreen, or cherry,
prlaw;zféltcalepﬁ%dnirra@gawrt@f thy 4@4&3&1@9@@% pmeéﬁmea@@r@ppunds Snclude,
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gast rointesti nal ct thereb iding a s |ne
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fr?%'gﬁ@st‘g%%%lc qﬁ@?hi} O)gaal | ullé(i %epﬁggﬁ?? npe()%ln S mcﬁlrd nu%taree' not
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

intracerebroventricular and intrathecal administration of the
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are of pharmaceutical grade. -68 WD 2007/ 057229
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t hc%m%%gi{iggs. oIrn these later platforms, fluid from the environment surrounding the
capsule is imbibed by the driving compound, which swells to displace the agent or
agent composition through an aperture. These delivery platforms can provide an
essentially zero order delivery profile as opposed to the spiked profiles of
immediate-release formulations. A time delay material such as glycerol
monostearate or glycerol stearate may also be used. Oral compositions can include
standard excipients such as mannitol, lactose, starch, magnesium stearate, sodium

saccharin, cellulose and magnesium carbonate. In one embodiment, such excipients

are of pharmaceutical grade.
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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
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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in vivo for their ability to treat or prevent pain or
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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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nalbuphine, narceine, nicomorphine, norlevorphanol, normethadone, nalorphine,

normorphine, norpipanone, opium, oxycodone, oxymorphone, papaveretum,
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RIS IR AROR: LTI HEER LOSLEGls i
[ nmﬂmd@hadmutsuhnd}icnmtd ¢todolae dheté¢roaryhaeiataolds) including tolmetin,
AT SN T e ——"
g%ﬁlﬂtrﬂl?%?dg}manmé%&ﬂolegbhc BuiEt R Rling BriEAh &Rt oxicam, tenoxicam), and
pyrazohdmedlones (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
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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20 bupranol ol, butidrine hydrochloride, butofilolol,
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i ndenol ol , | abetalol, |evobunolol, nepindolol,
meti pranol ol , netoprolol, noprolol, nadolol,

nadoxgmh ed., 199559%}6%@& her@bi ﬁﬁamlratembpfa@lieh@ in their entireties.
oxprenol ol , penbutol ol, pindolol, ﬁ)r act ol ol ,

prS@ﬁéblhéJoeer il s Ad &llposmeamﬂ inhibifpfs; ?ﬁa‘{"@lll as combinations

, t.0l ol 0l ol I
tol{\%rgoql ? degcrlbgg algonl%?th{er pl ??6’3'?%} EIEB!FTI%II\]eOS 601 6U8s39f Ciox II
anthibosty ihchadd Buti aa€ hotdémitédifo, pfecoxit arld deldcodibt o,

acetylpheneturide al but oi n, al oxi done,
4- am no- 3- hydr oxybutyri c

am noﬂgl utethim
atl P¥I0Re ¢ an cEé(arrwifao&fﬁ%f@ a%u?lgrﬁa@eeageegﬂlmlaﬂ% bm %fﬁ]”&bhm“ed to,
m
B e B R L
eteegosbygting, @ghadngotwlmetﬂlmmnimmndepetatet foobzne lisuride, lomerizine,

fel bamate, fl uoresone, gabapentin

5 ORI I TBRaR iy PrGTRYes Seseafp 2007/ 057220

PCT/ EP2006/ 011150 nmgnesi um brom de, nmagnesi um

sybézrog, mﬂhﬁ%@'tﬁbrgﬁ@ﬂb abaitkbh alternARidNAbOAL Mtiemetic agent.

nmet het oi n, nmet hsuxi m

5 Uﬁ@ﬁwnti@nitg- geaisanelAds bt arp aahlimitad tg masgalgnromide,

- BRI SR e AL SOBRERIAAL o A2 R AW ncrhobenzamide,
phedacetrvt grarpseeioal ]ﬂﬁfrbxyza‘ﬂe, a{f)d’ﬂﬁlﬂrﬁlt:iﬂelrﬁi@)oe&anolamme alizapride,
phenobar hi tal ,, phensuxi m de, phenyl thyI bar bi t urlg
a@%ﬁetr%&?y?‘d}}‘ﬂam‘ﬁﬁelflﬁ‘éﬂ%t%ebrog"@af‘ fnbUBliFIAS Cighrpride, cyclizine,

br&%%@dnﬂé@%?ﬁédl&ﬂ chBée'fPoH%@chzﬁ’r{eO%E{aﬂgtal Wb;&iﬁ?azme

brom sol afium &trontium brom de, sucl of enid
S uiabihwrm;rexyneetdyarmmmazmel, ag.alloiamane summmaleammabydrocannabmol

adi . . trin.
O R SRS S A
anti depressants include, but are not limted to, 10

bijogzial i ne, BanPlazangefulpladtedpfgdblotie)s ﬁictu@qutafﬁ not limited
di met hazan, fencam ne, i ndal pine, indeloxazin

hyehraseprsplot iadrrenalels é‘ﬂi‘aﬁﬁ abf&mrpmpln atenele}, tbﬁf%ph% betaxolol,
%9&3&'0{‘%13[(;@%18%86 H@oloﬁ%ﬁ%&%lgf‘%uf tSIbRBERIATY, bunitrolol,

trazodoné nnoxi ne, 1 proclozi I proni azi
[ Smpmnbb))k,amltldrmmhﬁdranhldﬁde batodiiobl, marapﬁehehmeaﬁd carvedilol,

cot rolic i ne I ram rotilne
el Eledriol, S A zegnalel esapikhabieapiol gabetalol,

arﬂ:\tcfb'u%l)ﬂi 'nib%mé%'iﬂlt IBb%rﬁhélﬂpXﬁéﬁ@promﬁﬁbB@,nadolol nadoxolol,
butriptyli'ne, clom pram ne, demexiptill ne,

desbiyakalimnald], lmanz@tnlmxqumlamnbnwloldpmﬂoleb|pnact0101
doxe

Bl PRl oo R Lo BRI R S notol

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,

-73 -



nortriptyline, noxiptilin, opipramol, pizotyline,
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butacetin, 20 dioxadrol, dul oxetine, etoperidone,
febarbanate fenoxetine, fenpentadiol, fluoxetine,

f Inkapdé @ iR omNRIBla ERATRN ¥hlifAle, rﬂéﬁﬂﬁﬁyt%lrﬂ mephobarbital, metharbital,
| evophacet oper ane, ~ nedi f oxani ne, n1|naC|pran

it tpmemet’mumbéffnSd@ethﬁbﬁﬁwdjglmthrw&md@lztane

PO 35 RSB Sl 80580

t IRQBRIHMHRE parkinehallione, %ené&ﬁﬁd@@h&:etﬁ@b@iaﬁmemrlde
tranyl cyprom ne, 25 L-tryptophan, venl afaxine,

viphexapartital, p.ilﬁ@suzqrn@iedph?éylnmbﬁb@l@&ﬁ@deﬂﬂe@fﬂom@h@ﬂhenylate
I |

C%E)a-lkl)l ?ng%luljg b|9 ﬁ a}%ﬂg%%aylﬂgtqrg}zﬁtglgnﬁ% &) r%aﬁ(%ehgég&ﬁg bromide,

gablanpmmtlrontmmmnﬁdh Isuclpfeamyel amhiwne, taemedin athghbine,

terodiline, verapam I m odj pi he, arani di pi ne,

bdPRITR3SEs ﬁ@meﬁ@ﬁaoaﬁpYaﬁigOIC aciq, Nplproimide, vigabatiigiand genisamide.

el godi pi ne, felodipine, isradipine, |acidipine,

| Qb6 di Pi SeamppQ JTRIEMN RiRRprelémalidbiRie Ebut are not limited to,

ni f edi pi ne, nilvadi pi ne, ni nodi pi ne, nisoldipine,

nllxlm@nUmqglcm@xamnnnataﬂQprme, (SHicitalpiani, rdemethiagao, Ifeanzarnme

zi ne, .bencycl ane fen f ant of .ar one
R e R A A A e S
1Q&§ﬂéﬁn£>ﬁa\madeaﬁe QErttasifE thiadedith CRMGEAbN & BeAINS xin Clb#dl’:ﬁ)mde
but are not limted to, acivicin, aclarub|C|n

adp@anside imgarberndh niakumidscocamendn, phepslaingssatinine, rolicyprine,
alrgﬁ al%uE{aﬁ{otiliﬁk,hr{-‘gt%ﬂmdﬂgémmgﬁy Ghittaz é%ﬁ 20 5m

ace nog anmsacri ne, ﬁas rozol &,
anintirgmyldienamas pgiiagtidasenoxapipes hutriptyina il drigraigine,

azet epa,..azof omycin, bat i mast at odepa,

bideResPANDE eS‘BF%HFar‘gh@Zﬁ%r%&ﬂtWPa fothyeeiagorsain, fluacizine,

dii BB S e imipPirfifk ?\&bﬂde QFSQMQ 116f; Hi'rrtlﬁé,%elma%g&'rﬁ‘éfﬁpramme,

sodi'um brfopirimne, busu cac I nonyci n, .
Cmou@me‘*mnmox@}aﬂm@ empob&nolcmzbteftmmopiwﬁm prcatipmme,

mustine, carubicin sin,. .
c QPR GRFE bieinr ey S 2 B A Epppion. butacetin,
cl daghad i1 NduloEeting ra@;sandtm VbrBam &Y ClefidR O5d) &Hpeadiol,
cytarablne dacar bazi ne, 10 dactlnony0|n daunor ubi ci n

hyitogetine ﬂpu@anaé@uhea@rqp@rplwﬁohmlcm iqyopkregiopemAene,
d%&ﬁfé Qﬁ]ﬂ% Xaj.:l?l(agli : a%ﬁhg/’tﬁ?oc e%} GELRF od? e, 0%(aﬂozane

doxoru rcin,; oxo orlde
drmlb@adnrfeepﬂ)hmahe ahyeisuctidsmst, ainolsatre rpxiapoleabalium chloride,
duazonyci n, edatrexat? efl orni t hi ne hydrochl ori de,

el 1pid (adpsPiRE JhPZATingNe, ¢ B?‘B‘Pré?‘@xa‘@fi? draey|caprogine,
eni. Fr%’t'oﬁhe{h, Wxﬁﬁf&‘iﬂk?@ﬂld@&zm@! D R%RldEhe, €SOr Ubi cin

[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,
manidipine, nicardipine, nifedipine, nilvadipine, nimodipine, nisoldipine,
nitrendipine, cinnarizine, flunarizine, lidoflazine, lomerizine, bencyclane, etafenone,

fantofarone, and perhexiline.
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fenretinide, floxuridine, fludarabine phosphate,
fluorouracil, flurocitabine, fosquidone, fostriecin

S Qo031 gem)&aaﬁﬂék&)f BERT bl tRh & aByHE Aehlde! bid@re not limited to,
hydr oxyur ea, idarubicin hydrochloride, i f osfam de,

i 126D @Bj astarubiginendodaxale hyqlroehlﬁad@@pwgnrnee@dﬂmlemnaldgﬂeukm

I %ﬁt%t%lgrnléhamk?m)gégra!nll‘é%ntr ngtragé]tager é) m%ig u?etl%n% g?,faér}sscnne

a|aﬁ@stﬂﬁolel, MtBfahBIcl) abyRkr&pihase, aspalia] dceidigamstepa, Hotomycin,
proplatin, irinotecan K%drochlorlde | anr eot i de
acb@flmaétat berzcdsps. &1calusypids) bisgantispe hudrechlpnde. diwaide dimesylate,

h%q{e?&m %‘Iéo%cnl &PBH i gnﬁPQddfﬁﬂa lIn% 1'nrgfgoylisglrf]‘%r}, r?aec,tmomycm,

| osoxant’rone “hydroc nasopr oco
n&ahismcmeh earamnbg/,djaﬂmhhrer [ azldgopm@esdn'rmhtuaa; efrabiin 25

t t t I
@5@&5 £ F1“r?é2 relesi ﬁs@f‘r PéLIO%WQt ?@&é@é%oaﬁmﬁsm
ﬁ%ﬁéa%ar{zeecngnawwéﬁe?e cyels%smﬁmnqae FrERGRL, Qi'a@arbazme

mtocromn, mtogil tomal cin, "mtony
mdaotsrgﬁnycnmdaomanbxmmln}tdm@mctmdedmyaljmccﬂﬂxorrnai;satm dezaguanine,
henol i nocodazol e al anycin ..
AR eSS Pl AR e FoE SR, SR Aripgpibicin
pQJy@fB(:ﬁldﬁdeP&ﬁIo&ﬂf@ﬁé idislox iB&Hel mMme | dromibthad18ne propionate,
perfosfam de, 30 plpobronan pi posul f an, pi roxant rone

hy@lﬂmycam,u qsiétrewt¢, clayithine haideaed raiﬁeelsarpl@mpinn@mlomatln
Soegp %}ﬂt r&%H%%{%j nﬂ%ic‘?ﬁjﬂ{ﬁ&%éﬁlbl@c?e e u d? %’%de{l@ cin

["or

pyiyamhwide estrlabmgﬁrlm estranagtine phosphate 3641111119 eﬂamdazole etoposide,
safingol hydrochl oride, senustine, sintrazen

s &&m&@sw@om cuRioPEparfadagels Aydogigongs, Seitomais Sergetinide,
P%xﬁ?@&@%%&bﬁge plﬁﬁ h4t8 SRAH W%&ﬁbin@rfogfmdone fostriecin

spironustine, spiroplatin, streptdnigrin,
stspeiuig zemicitabing gewicaahing hy(hbch:lomjﬂ; ihydrov(gm@g,atlmublcm

© dRHE I i) SRRk 1 L8 rgsqunbinant

t hh@Ab@ih Meor rllm)oﬂllt@fﬁr&?alfé hih Qh@Beson dlfad®Rintédf&on alfa-nl,
tlrapazanlne toren1fene Cltrate trestolone acet at e,

t rinterfetopi ahla-n3h indpiferpe bew-lta; interfere sermmatIrh, neroplajday iginotecan
glhg/ﬁx% gﬂ)?ltdg 1a}1r(r§'083é’ £c%katg le&ozgye ?etug Ooqlde)éggt?t%hila?rlz)lzo

vuhyhfca;atdriale Istiletrak @, sosiuAg rla»rﬁﬁsuime 18btfadirene hydradﬂ@ndbe
vi ndesi ne, sul fate, vinepidine sulfate vi ngl yci nat e
sungsaprocol, mykarsigs Mechlergihamine hydrorhierids, megestiol agatate,

V'rﬂélglfgegﬂr&eacgﬂé ef ﬂIe haYa'nnﬁngh{)J%JrP %é‘d%\}% evg{egﬁ)%]eﬁate

zenli tin, zinodstatin, zor I Cln Orl

[ Oﬁ)ﬁh@t}exﬁteasmﬂim rodtoyrifeg mean‘ediepeamueﬂodndkgsmtmtcud @pitocromin,

but ar.e. not .ted to
mitogillin, m1toma cin, m1tomycm mitosper, mitotane, mitoxantrone hydrochloride,
mycophenolic acid, nocodazole, nogalamycin, ormaplatin, oxisuran, paclitaxel,
pegaspargase, peliomycin, pentamustine, peplomycin sulfate, perfosfamide,
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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altretam ne; anbanustine; am dox; am fostine;
am nol evulinic acid; anrubicin; anmsacri ne;
a ﬁﬂ@@érﬂn@ﬁmnﬁﬁﬁﬁbémgm@ splwﬂﬁﬁﬁéaﬁﬁ}@blaﬁﬂ; StRPHINRERT) 8&éftozocin,
i bitors; antagonist D, 15 antagonist G antarelix;
aﬁt‘lOfWéa]hﬁOZﬁW mh]@gé%tlmetqgﬁ rlexantrone hydrochloride,
arl]%r{lgnorﬁﬁ,a%{lllgﬂ&. Stogérﬂé%?eaﬁﬁocl c%)ne ithlgrp p&l%%t tﬁmoo%uanine thiotepa,
a@hk@ﬂuﬁﬁ] fimp@laythé abRiniRAO ptm&i fregsr(bﬂe aoslatk adiefribine phosphate,
apoptosis regulators; apurinic acid; ar a- CDP- DL- PTBA;
artgmgireate) damehgxase gl@ﬁvr@eaﬁen@ptoaﬁlmré%h%?@le hydrochloride, uracil
a
TS, e P8cng, SRR b tbobrr P XL BRSHAL Wine, wincristine st
ba&‘mm:bina dfiddside stitfhiey ainepiditie soBht@nahglybmuiensmifhi@] vinleurosine
BL ant ﬁbom sts; bhenzagchl O[fl ns;, L
HYel51 WparsfiegBrTale, Viepdneautialn areliding sitlte, yatogole,
a'z%ﬁ Ela@ﬁl ZiR64AG], 3B Midin ﬁydro@l%Hhé nic acid; bFGF
inhi bitor; bical’utam de;  bi santrene;
bi sazi ri di nyl sperm ne; bisnafide; bistratene A
bil0@1édi n; Heempdeseof cmlnem@nh |cnmq¢edmg§¢kmlmcteahet are not limited to,

buph ' f | | | ph
?Ppétpgﬁr%&‘ kR0 D3 SEURAP AR pbirgBroBRORidrbitin;
gfﬁhlfvaﬂﬁd A@scypeddI CadRrtidsin AT éxPeukid; 2ddl-FK antagonists; altretamine;
Car

oxyam dotri azol e; CaRest M3; =~ CARN 700; cartil age
dembaawsiing:aplidey amelsting: @giipeleviiseg #idiamyyghicin; amsacrine;

OPLBHRE AR, OB PRISRL I e SERIRL B Sy D

cianagboist GG; aitsrefiny gtyddrsulizigadoipho geeetic paneih-dn ent1andro gen,
anal ogues; .clotrimazole; colli cin A coh%ul

BT B R ARt rOSE B asten: AntiFENse g

CORARIEIR: gly?@naﬁé aa'ﬁ@ﬁt%@is%eﬁe RibBulaford; 2Paptekis regulators; apurinic acid;

cryptophy¢in 8: ‘cryptophycin A derivatives; curacin A

c\yaed- %D&ﬂﬁméqmgnon@éeanuyaﬁeogﬂumcan@, atwmm atrimustine;
ytar ocfofat 2 cytol.ytic : t 0s

GRTTSRHA: STREM A PR o Sl e ZEMEIAY poceatin
- 48 déﬁv&@xQ:Z/ B2 5o ol s R AO0R/ AB11 iﬁtagmﬂﬁx LRSI,

dexi f osf ami de;: dexrazoxane; dexver apam | ; di azi quone;

dibgasmil siaurpspagingoeta fictam A gy ey Beiakshine; betaclamycin B;

di AR d i;(g,gy

dlb%ﬁ'g{n? 9%% r orrufsntq %bnntz)r bgé(:)%ée{ttq lg]g% %gé%t(r:%eablg 1ﬁ&f§permme

d dliamétie;dristratenei A ;| hizdlelimeyrefibitel boxpitianiee; budotitand) |b|udhc>mne

duocar myci n SA; ebsel en; .econusti ne; el fasin
e&Pﬁfe@m%ml@%ﬁ%Féﬂpwlﬁ& camgipshfsin gﬁﬂvtaevfeﬁ canarypox IL-2;
e@aﬁ&‘?ﬂaﬁin@v catbSHanti 88 hiEho- f?ﬁ%l@“&é%dﬁﬁn@dlﬁh%‘l@ CaRest M3;
estrogen agoni sts; estrogen antagoni'sts; etani dazol e;
et@p&&h HE; phrokygh dteyed mh@nﬁestmnelesmadasozdhease inhibitors (ICOS);

f Fg%%%qbs:pgrg@pg ecrg:rm%tpmnbdcétrorehxg cﬁ\l%rlns ch]orcr)]c?usl}lc?xalhglg ;sulfonamide;

otldes

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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texaphyrin; galliumnitrate; 10 gal ocitabi ne;

ganirelix; gelatinase inhibitors; gentitabine;
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Nwacetyl diinal i ne.. N-substituted benzam des: farelin; .
s e T
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nimgrparonemepgsehnoebEmBEse;PRYtoEippBOBAY MESmhibster; qaifepristone;

: 1S :F [ [ : ¢ yhR: )
SRR AP By AT S0 B A Riomasone
olmigdacicll, edtondes amahappes; shivorafidendac®einr fiirpblast growth factor
ondanset ron; oracin;. oral c%éokine i nduc

r, .
oﬁ%%ﬁlmx%@m% yoteggANp a&??sﬁ‘fn;é&‘ﬁl?ﬁ&w‘c%%b“% human
PagblibRX gbnadotrophin; monophosphoryl lipid A+myobacterium cell wall sk;

mopidamol; multiple drug resistance gene inhibitor; multiple tumor suppressor-1
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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pacl i taxel anal ogues; paclitaxel derivatives;
pal auam ne; pal mtoylrhizoxin; 5 pam dronic acid;

W@ 2awaRyred ol ; panoni f ene; parabactin; pazel | i pPCHEP2006/011150
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pegaspar gase; pel desine; pentosan pol ysul fate sodi um
pentostatin; pentrozole; perflubron; perfosfan de;
pa¥xidd nibdiahe RN Altiox RIREMAS K ARHEY ﬁitﬁﬂllyﬁ f@é%bnff}@@la%&; octreotide;
phosphat ase i nhi bi tors; pi ci bani I'; | ocar pi ne

hyadiraso e pilé@nuctﬁondcs; bn@prnstorm pmdamecmm; omlaen@etmm oygein; oral

C TR ot AR R afbte Bt bRt Phn®:

C papliaxsl aRIofh¥E pacidshell BeriAaiK £d; palMSrhite; PAIRGHOYERIR6Xn;
propyl bis-acridone; prostaglandln J2; proteasone

i maanilpeycs&cq@p@maeqym%wgwfenmmn@acmmamhmne PESASBANgAsE;

klp% aééﬁmsgﬁ %J&'&/Sul?e{té) goedlﬁ}néﬁ&hgs?ath ak)@lm&o rp% ubron

mfcroar rosi ng” phosphatase PR
querfoefaﬁmﬁ @eﬁllyieilqﬁhoﬁmyhemzlmeycm b bl adesite; phosphatase
pur purins;. @y zol oacri dine; pyridoxylated henpgl obin
del}‘BBE?/rét pigiband Rilosppyschydrochlqride; pirarabisi; girgrexim; placetin A;
¢ Pl B BE IS B or 161 SR RERHS REAAGL Plagigom compounds;
mhathlum}mamlee ednhplpk; preficensddiyh ap@tiromyemi praddReontSfropyl

eti.dronate; r ri boz Rl reti.nam de;, .

it B gepro S Bl T 2rero R RO, BEH I Asset immune
r %cﬁilﬁ@ﬁ%rcﬁeﬂa klﬁdé,@@xl)’lhibléﬁfp'r&%‘i’l' Kin&8iCn8ifdrs, Raeeldal; protein
sarcop ytoI A; sargranostim di 1 minetics;

s dymesine rpéosr)életae@smértu@rsi @nnv@ duqlmnd:ﬂ n}@splmrylgmstblbltors

ol i gonucl eot i 20.s [ nsdu i.on nm

Sipél al}rmts,r%g%)u 81neh8g9cr la& d’ahemon%ﬁ)bm gﬂ oxyel h¥lene ¢onjugate;
biratAntgzonlsed; eillﬁtreﬁdd; fnhd'safon; S@bﬁﬁ&&;’z\lﬁﬂote&oﬁaﬁsmrase inhibitors; ras
bor ocapt at e; sodlun1phg£%hacetate sol ve

s oRRPBeRs draR AR iRy tasy 1m1ne§ts=ﬁ@ﬁhﬁlﬁed,§b%mmaé$ecl Hcgtighronate;
Sghﬁg‘g%chﬂo%essﬁh 1 1HQ% mn(;r‘(ﬂeoF?rﬂHkﬁlebromumde ro%nmmex

spongi st at'i squal am n¢€; §tem cé I'tor
cehbigindne Bd i urbolxmlh sddfirtgol; spinsipinmi SanCHES;, satomed s sargramostim;

i nhj.bi tors; sul finosine; racti.ve, 25 vasoac

L3 i S e MRS o or e P Eoral Se ieiucleotides:
SRINAP R s08etichYiRhibRbisS sxgﬁél%ﬁéﬂmlﬂﬁ’ 9’10\6%@1&%8 single chain antigen
talTinmustine; tamoxifen methiodi de; tauronustine;

t abz]@gh@g prodein; sizadegilsabuzosana) ﬁpdlpmglafrmaptate sodium phenylacetate

P fLner a nhi bi.t ors
oo R B Pk h e SR eivcin
t %brrammﬁee splemalehtih; %bhgiﬁatm 1 hiquaRkfhé; R&m cell inhibitor; stem cell
t hr onbopoi etin; thronbopoietin mnetic; thymalfasin;

t Kvisiesitibitorsestivgaride; oﬁtroﬁﬁbﬁir!sllnhlbt‘qﬁ?;ﬁwé‘lﬂﬁpﬁ%ﬁe SUPGIRE VS
S tdag&gcﬁ% ngeslaﬂﬁlrﬁ%gﬁde LR gcg‘ltns!?y%urzﬁfl%g R g\vamsonme synthetic

tirapazam ne; titanocene chlori topsénti
t il pookdremeglycads, pliransting] amosekeh nfmbmlde, tambamshﬂd itararotene;
inhibitors, tretipoin: triacetyluyridine,; tr|C|r|b|ne

t rpqpgalan adium; fegafiroiell prapyrylinpy, b@*@@?ﬁaaﬁm {OiioBs {ERoRPSHn;
t MEIQ&&@IHHC”%%O‘SHE‘ @irﬁ&ﬂ&‘odEéﬁﬁ?ﬁ@sﬁa{r%mlygqml1b1astme

i nhibitors
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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WO 2007/ 057229 PCT/ EP2006/ 011150 wubeni nmex; urogenital
sinus derived growth inhibitory factor; urokinase

WO 2@e081e9 ant agoni sts; vapreotide; variolin BCI/ER1006/011150
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system erythrocyte gene therapy; velaresol;
veram ne; verdins; verteporfin; vinorel bine;
V'd&éﬁlh{éxnﬁﬁog\éhﬁﬁ%lrﬂs dgﬁ&é?l(zjg?b@th inBANBHEe1d8; urokinase receptor
zeniplatin; zilascorb; and zinostatin stimalamer. 5
[ @@Jagwyustsheamg@mes &aradeﬂﬁ,qug@eﬁyﬁterflmrythr@arm g@edherapy,
pre egti Vg an_add t L. ve . bnc l{,dex are n: not le;
iy edt ra"ﬁ’ﬁ?’ha e, 66‘8%‘? Epawg "t 38?%“ axin, vorozo
f | ZdBetonBLzentplie 2ARRDIYI@nd dihoSpliRbEmaAgMeE. St
3- phenoxypyrldlne or a serotonin antagonlst [ 00318]

es of useful anti-anxiety agents include, but
arlgonglﬂﬂ | i i Thegenestic agentyesssd dprapping 85 preyetiga addictive
I RUAAG AT AE RO E ARED U meh AL HRGanfih O AEARANR:

dlazepan1 al’azepam | orazepam oxaZepa

priboeptang, bnprient@himedarads pieragoniag 3qfhsnoxgpelhidias, or a serotonin
busg@@one and tranquilizers, such as barbituates.

MSExanpl es of other useful anti-diarrheal agents
|nclude but are not I|imted to, |operam de,

dijposrspxy| at@xamp18s Gtsemi Hﬁa aﬁiletsua%bﬁt@mcwer B&tdréBot limited to,
and 15 chol estyram ne. [00320]

4 b@na@@@pmys,swp@s— ilgiagelamo nlplgmmzeamd@ tréonazepeam, clorazepate,
eut |

azg ,n a‘iaz y%’élrn ltgolr Czt%rﬁcgf (It)xa%gpidl 1 Vg Yar%g%dén nonobenz%dlazepme
4 -dQie | bslbusﬂblni@ﬁé landltfaaqﬁmm@,mdh hsbabdithaest er ed

concurrently w th anot her therapeutic agent; for

X le, a conpo ition conp |S|n th an eff ctlve
AR 20 of @nzpsia%fd}ﬂaew% iﬂtbgwgaq RESED HSGITcb A e not
arlm%ft&iet%ti }égraﬁﬁ@él ipHRhoANRE RE atloPI2PBHdife, BARMtdEAThd

be adm ni stered Alternatlvely, a cofposition
cohplestyramginan  ef f ecti ve anount of a 4- Oxadi azolyl
- pi peri dine Cbnpound and a different conposition

gggﬁ?ﬂil ng ap 4e(f))f(ae azo) tqlg)/en%m (Lﬁ)(gm? nofgga%[i the (gtﬁlaxptﬁgrtalpeunc

an be " “concurien

erﬁrgeﬁii daB Akt additivel ¥ 66 i ¥ antudih et S}alei’ést{ba@ adb@zéhbodiment,
peri dine Conmpound is adni ni st ered prior_ or
s d‘b‘kg)éfa@ﬁ%(’lt”oplp%ﬁ’ﬁlﬁ Compeuné i agministepsds oaeuyentlynpighanother

he
CAIRE gt KR REHEDE, 208HbosiEort Qftorkelfe SRS blfectle amoun
4-dDrealdOazdibhxdlylppipetdioe @emp@mmmwmil dffecaderamositexf@dother
whjl e the other %herapeutié ggent egFrts its
t Hh?r%eé’ﬁ‘ﬂaéemeclaf‘ € pdmypsterg fERUY R %ﬁ%fHP‘?Sé“%{bﬁ‘e‘WEprﬂ%“g an
ac@ﬁe@ﬁ% £h&¢ht Wk l41eOk fiBazdPy1 4 S RN AEGhYburdl AT HitBRnt

Conmpound exerts its preventive or therapeutic effect
f @omposition 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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treating or preventing pain or diarrhea. -79 WD
2007/ 057229 PCT/ EP2006/ 011150 [00321] A conposition
W@RoorHE2Nventi on i s prepared by a nmethod conpPCHEPZH06/011150
adm xi ng a 4- Oxadi azol yl - pi peri di ne Conpound or a
pharmaceutically acceptable salt thereof with a
pgepmqeut | CRlcbMpasiaEPH A EnvRtibh ?Jpr@;ﬁar&i(gj' Rinfiod comprising
Adm xi ng can be acconplished using nethods known for
achdimiking az-Osagiaaniyl-giperiding Epmapundors phramaessiioaliycadcegtable
288%%(@%%&3(:)% “ﬁi aé Bfﬁ%éﬁg‘%ué%ég% g%c%?f?g{el (‘trz]iﬁrger}%r %%B%E{TE Xém&l?neg can
4-Yxrdbraglhid ubinp @fdthalisk@owarpoatsixing PésRuhd (dsalthend a
conposition in an effective ampunt. [00322] The
5 useRINfegYcably ackeptatlerpaTifter axcHBeNi Ayoncenbrdimgntdhe i on

i " t Bt . .
b SEPBES Sl 8, SRR By Comgoung s presen
r daelpd anspos[tida3R 3h effactoreeansodnadi ment of the inventi on,
t he 4- Oxadi azoyl yl - pi peri dine Conpounds wl| have a

Ki of out 0 or_less, for binding to the .

- dﬁf’% r e?@m%ﬁﬁl9nq5ﬁ Oswﬁtor?gwoamfoamrﬂmgg (PRl invention in the
Cocp&%%f}ﬁ%f\’Hééonhﬁ%ﬁ fa e&&Mrﬁf}fdte@kﬁ Lﬁtindélqgto_ I?F ul BRI--1, 8 and k-
In sti anot her enbodi ment the conpounds” w have a

10 Kire{aphdrs.of about 10 15 or less. In yet another
enbodi ment the 4-Oxadi azoyl yl - pi peri di ne Conpounds

Wi | ave Ki (n of aboyt .6 or. less. In a further . .
orbbflane nene bR i e iRublion Jhika-fhefheprhliricine
2 %m%&ﬁﬁs will hitvd 4 Ki 81\§ bedboafrPorlommestt - behdiReaHB dsopioid
wi |l have a Ki (nM of about 1 or less. In yet

arfeedpiars dirsnethpeembediment g geinpayrsipwill hape péﬁ (nM) agabout 100

Co S || Ki f . N .
[ OBEBH S b dpinSyilont Blepo SR i b O RG f bbut 10
15 praavéesdi ingyebothdr enftdimaithed-Oxadiand gl-piperidine Compounds will
conpound at a_ receptor. 4-Oxadi azolyl -pi peridine .
caipBand$nvy) of abut & g dessnly afurthgremdkeshmenfhe gampgisigs will have
000, o e .
e
Cdfip@iad abwutl 1 drdess. bn yeGaRotEESONalinentfthahddnadi@o@ybpiperidine

less. In still anofher 25.enbodi nent, the
2ot g bk BvESk RO b1 | have & GrP
EC50 (nM of about 100 or less. In still another

20 enfoosiqyent , |t GFPAECY ashiha 2ehdEntrRiifiesT a iniounEPIPALRES0% of the
will have a GIP EC50 (nM of about 20 or less. In
stipyimghsspase fenthe eempennd at ggt receptor. 4-Oxadiazolyl-piperidine

‘é&é&éﬂ%&é?'t%liéaﬂ'&/@]%(/ingiaﬂ?G‘f?’E@;é r(‘r%) Y)\Hﬂloul? Y60 & 1S Emulate u
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 10 or less. In still another enbodi ment, the
4- Oxadi azol yl - pi peridine 30 Conpounds will have a GIP

WESB/0§1RY) of about 8 or less. In still anot hePCT/EP2006/011150
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enbodi nent, the 4-Oxadi azol yl - pi peri di ne Conpounds
will have a GIP EC50 (nM -80 WO 2007/057229

PETAERAQQR/1851 19 &ill otRR@ibodirfént] 188 3-Okddli ol C?]ljplperldme
anot her enbodi ment, the 4- Oxadi azol yl - pi peri

Coapenavads will havezae GIP ESi® (BB 0f gbvt | of lessoln still another

l ess. ,In the

2 Rl b 4P RS e R ARl TRBe oy ik 1 GTErECso (M)
EGP@bguiM 1 o0kssabout 0.1 or less. 5 [00325] GIP Emax %

is the maximal effect elicited by a conpound rel ative

to the effect elicited by [D Al a2, N nethyl-Phe4d

alY03A54] - enkehBIEmax %mmﬁmmahef&%ﬁ@areé byzyesmrgund relative

& Qﬂ{eaéflfe%t ?ﬁé“t%d b?n@o%@ Nbth bH§4 '@?%‘1‘5 eghktggkl‘?al}lm (“DAMGO),

I cac to tr at or
diaasltarrideﬂl n a'g/cpnslaﬂeyeﬁahg, the Q@Eﬂ Emalx )(%—) paluemdaismes the efficacy of
Conpounds ,wi | | have a I)ﬁh reater than

16 BPROUNd, tefreat QHB%?HFWE!W“ e e&(érd’lpéf? Yye pi peri di ne
Conpa A 1V JipertBYECBmposals waTi4vé & (@f P 8LR&YES) df %f;’fﬂter than

75% | n one enbodi nent "t he 4-Oxadi azol yl - pi peri” dine
Coffe umdmewinibodhmasnd the @Oxwaa@mlxplp%ldloé Cormpmunds whilmve a u

889 n stj ano r d' nent t 4- i azolyl

° STt Eaic oEBfRalst s 0P T i et ingand B (o Yo
greekfdiatoMpipéiifihe Can@bmdds valohabes perbe @hfﬁlir(%)tdifgréhfér than
4- Oxadi azol yl - pi peri di ne Conpounds wi |l have

Erfg%e- (I stidfangthenempbodimgnt the foQgadizgzoblwirarisdon Gempourde will

4 b

ST oy o e LRGP By v

t RleO4adxadyladpéridingpCompoutidiavildape u ndSTMVEM ax(&d)ef grdﬁ'ter than
(ﬁ,'ﬂ) of about 10, 000 orzéess for ORL-1 receptors.

énip anseRbodimgat the 44 2xadiaglyl-pRsrigine i rapqungs Wé“ have a
CWEHQ,S\nzg)OIf hawe nankiisénM of about 2000 or |ess.

one enbodi nt t he 4- Oxadi azol yl - pi peridi ne
Compounds wi | | have a Ki (nM of about 1500 or | ess.

| 10@F$t her ewmem 4- @ yasliazolyt-adip cardenieyCompprnds il dave a Ki

d abo t 100 0 es
IRl A P Dl ot e
Omnmamalﬁ)lwﬂlherlmw@camﬁbur(ds Mmolfavabmit(nmef SFout 2660 ofl Iess. In
25 still another enbodi nent

400 sELRdENSL-the 6é?wmelybewﬁadw&§qmqunﬁwé1 hayga Ki (nM) of
eE’b utolfSOﬁto? lﬂés 1910 ér %ﬁl%of 'nflen? tthé 11 ¥a|28fyl -piperidine

i ment, i'azo pi per
Compounds w1ll have aKi (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
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.
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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Compounds will have a Ki (nM of about 10 or |ess.
[00327] ORL-1 GIP EC50 is the concentration of a

W@ o09posmeld provi di ng 50% of the maxi mal responBEI/EPR2006/011150
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t he compound at an ORL-1 receptor. 30
4- Oxadi azol yl - pi peri di ne Conpounds having an ORL-1

GHPORAE Lzl N p&diadebinpodfisGRA ke hOR ST IGTH BES (QRQ olfabout

opi oi d- receg}or function. In one enbodinent, the -
W90 or Jess 7imostil Ip@piiEPembediornt, S 4- @x@»tlamlalzmwmdnpﬁ §@mpounds

gb{)}ﬁth%%%g)%isl ‘Mﬂ EE glg/ﬁ qf%cl)‘ut]l Oﬁ;(r)r leé?rb di(nrlrlggll]r}o%etr he

[ess. anot

4 eab@dirﬂml tyib 4@mﬁazdlﬂ@1&ﬂﬂﬂmmt§iﬁpodﬁdk willayee @NORBLE GTP
out 100 or less. In still another

erﬁf@d Krrhélht)f aWéSQod@aﬂu Tastilanothepenbedimeniciitpounds
I
Y\Aélsés)x Xz%lflrh ‘g‘gl'd fl‘ei ﬁg ﬁ%&%ﬁe}%?%? @fRLaPQ}"ItP é@soo(EM) of about

4-10adesazol yl - pi peri di ne Conpounds will have an ORL-1
GIP EC50 (nM of about 10 or less. [003281 ORL-1 GIP

FdP8 1 o CREeP TR Ee fo ta By ab L piFiRa by @ compound
Str@lﬁg?é/g) t%fféct%ﬁ@i‘?é@ﬁy n(ﬁ@&%ﬁﬁl d ManJaF@ORlol %ﬂ@t @éﬁerally, the

val ue measures the efficacy of a conRpound
t rRRL-1de TH Eavexr({0)paiue rocasureartherﬁﬁcacwlammppumm treat or
-Ckad azo er
ERPbyeneY PBRPEr MaeBebRa ke s e s have
4-2000RIL-azGTY IEnRixQ©%) o fGiré¥ter @RI d $n ¥d dmba@edthORL- 1
GIP_Ema reater than 75% In still another
erﬂb@&%@%}ﬁyhm@e mﬁamaﬁm%mﬂih@é@ piel Ofd-- E6HiFoEmas (%03 of greater

e 0, ef. A 0,
|, P LB ot SR GTRet: i B LB E8pouncs
- prifidrave din OR [CO IPIRUBohax \{{d) bf hauter &fan(BR% 1inGHiR anbthex
(9 of. re te t han 100% 03291 cal t he 4-
o? @WO off- ﬂ@e@?ﬁ?@ Wﬂ@% a3 QRL-1 GTP
(ﬁﬁ%mp@éﬁ&gﬂ&néthpﬂxg% |l ess for 8 receptors. In one
enbodi nent,” the 20 4- Oxadi azol yl - pi peri di ne Conpounds

will have a Ki (nM of about 4000 or less. In one

ertBGd%rent , TymécallyGhe 4dPxadiasiolyltpipqridier Compennds will have a Ki

LT TN SR C e N e e
Conpradigsolyi CﬁlberMN@Cémﬁbm{d%Wﬂleav@@‘P@Ynl‘k@@@a&fut kesGor less. In

I n one enbodi nent 4- Oxadi azol yl - pi peri di ne

Comp smbadimant|the 4xadiazplyi-nieridmedinmpousdowat havessKi (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
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

(nM) of about 10 or less.
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25 still another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds wi Il have a Ki

W@ pNy/0gR22bout 350 or less. In still another PCI/EP2006/011150
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enbodi nent, the 4-Oxadi azol yl - pi peridi ne Conpounds
will have a Ki (nM of about 250 or less. In still

aneé3xo| enb@?ﬁp 'HGso 1stth€ céhc@ﬂﬁ‘%cﬁxz&* ayéonﬂJoBﬁH rdiﬂuﬂﬁg 50% of the

Corrpounds havé a of about 100 or | ess:

| madimnbl regptoké er tlﬁmhﬁdpdtmﬂta,t at Beeceptor. 4-Oxadiazolyl-piperidine
4- Oxadi azol yl - pi peridi ne Conpounds wll have a Ki 30

( riigmpsringpbaming an §GTREGs0 (n qﬁ@%dw(@@mi@s stimulate 8
| ERP2006/ 0111 330 P EC5S
ShATTRabiob oy, MR el REgokBubaR pjuericine

MGAFIunBESROASR: dn@ GtFPGE@59 Ry Bﬂalﬂiut 200Bor 18 Rh QfiH another
4- Oxadi azol yl - pi peridine Conpounds having an 8 GIP

E@5hofmynt athe 4K onadialzo] yd@ipenidideeSempatinds vall a® an 5 GTP ECs

A TeRa ABSRPOBr sSi B 0 a5olish BRI fipadrolyl-piperidine
GE ngg_ﬁgdé M h@e ﬁ@é‘rp#ﬁ@ﬁg 19{/1) b?ﬁﬁmt b@ oﬁtelsg'. | In%'ﬁgtalﬂg{her
I e

nt, the 4-Oxadi azo - pi peri di ne Conpounds
V\Ilelrﬂboklﬁmmt,ahe 8- (ﬁ'dﬁldi@@@-pl}(emlﬂ)nedforaﬁmuﬂs 3010 have dreS §TPIFCs,
still another enbodinent, the 4-Oxadi azol Xl - pi_perj di ne

CARY GhaoudPIor beste Inaviilbanattisr embodimavy. tae :%ldtazglal giperidine

t
e RSP B SRRyl PForicy, 1l e
ECatbod{indrit Mhe af0:a0a044b1y2HigdridiRSSompdunds lvd11|l haﬂaOJrh&GTP ECso
enbodi nent, the 4-Oxadi azol yl - pi peridi ne Conpounds

wi(hM) eheleows A0Qr &8FR ECS50 (nM) of about 25 or less. In
still another enbodi nent, the

ey Ly W RbRsLLdine BGHAT S L RS AD R retative

I S0 teeeffoRxeltited 6 et tenRbphalih eth bye @émbstipentte r el ati ve
15 to the effect elicited by net-enkephalin. In one

erﬂo@mwyltmeendqne&ampamswavhrrnpé:G Remacimofiggster than 50%.

t 0%
o gar Rhediiea R A it I Ririlind CPReSeatsulihatésy s oTr
hastRax¥o oGl EateERRX 7490 19610 EERh& entdRAMARYRe | N Sti ||
anot her enbodi mrent the 4-Oxadi azol yl - pi peri dine

Confsahas! yligiperiiinveCampsur@sRvidiaxe (94 GFP Gmeat %) of peater than
2 % 1n stjll h nmhodi t . the .. :
4ty gt GBP TR g e i pericing Gorgporgds wil
CHRvERRy d1 Eﬁ’lfaxg“? 8 eafepf’}ﬁm]l@@% Ih%tlﬁtahl)tlhelaémlg&ﬁxﬁent the
enbodi nent the - i azol yl - pi peri di ne Conpounds

wi4-Oxdhya ] drpiper(dii (Enmpoﬁ% vail grveat 8IGEthBEmax (%)% greater than
110%.

[{00332] In one embodiment the 4-Oxadiazolyl-piperidine Compounds will
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
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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[00332] In one enbodi nent the 4-Oxadi azol yl - pi peri di ne
Conmpounds wll 25 have a Ki (nM of about 10,000 or

WO 283/051329 K receptors. In one enbodi ment, the PCT/EP2006/011150
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t he 4- Oxadi azol éﬁ pi peridi ne Conpounds W Il have a Ki
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chfEIéECrg(a(tnM)mfmbom opolassl prand ahbuglifhesg die t he
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orﬁ‘eoé?ﬁié%ﬂ?ﬂéﬂf’eftqﬁ‘ée CompRupgis v avaCgT%SHso @Ako! about 2000 or

085@%' %ﬂé eer{)Jl nﬂ:ﬁy theé 67&%212(5%?1@ %&?ogﬂ:%%“& V]Vﬁl AR 4«

["'ess n oné e od men azo

WGP EC ;@ inVe) STabpatuidds onidsk. hastdl anokher @B‘Boﬁﬁ&ﬁht (thM of
about 5000 or less. I n one enbodi nent

4-4cRueriazadylynivgsidies Campeurds il daye a ¢TP ﬁ&m(w}@f@bput 100 or

E I

R, A LRS00 e 4 SRR SR S it
Gﬂavéﬁt&(rirn M:s@(fnmmﬂboﬁloﬂﬂoﬂéss| g6 Still kothér drhbaiatMethe
enbodi ment, the 15 4-Oxadi azol yl - pi peri di ne Conpounds

wid-Ox adigzold- p@@ﬂmmmpem voifl 1@!9@ at GOD Eéiso (NM)sef abppt 25 or
still her enb rrent

dj
oo aRaD gt PR ek AR Bt e ey i
| 8% a kNGBP IEd;, @MDY dYiboiMapst isgnt t he
4- Oxadi azol yl - pi peri di ne Conpounds will have a K GIP

EC50 (nM of about 25 or less. In still another .
ertBe¥Rddent , « GEPLEnralh iathel maxipiapeffeadiche teddrpoeamagound relative

R T N e I

a EPANAhER! Ald B8P Emax (%) of greater than 50%. In one embodiment the
4-Oxadiazolyl-piperidine Compounds will have an k GTP Emax (%) of greater than
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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to the effect elicited by U9, 593. In one enbodi nent
t he 4- Oxadi azol yl - pi peridi ne Conpounds have an K GIP
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4- Oxadi azol yl - pi peri di ne Conpounds wi |l have an K GIP
Emax (% of greater than 25 75% In still another

enbodi nent the 4-Oxadi azol W 4.pi pggd di ne Conpounds w | |
have an K GIP Emax (% of greatér than 90% In still

anot her enbodi nent the 4- Oxadi azol yl - pi peri di ne
CdApdindds wi The IRgedioarfurherRcERpdsselitsghatgae stnenlify i
100%: - 84. 0 : 0 4 2 Kits
(ot iR R G AR PR SRE RN 0 hufel

can sinplify the admnistration of a 4-Oxad]

aZ400336]pi perA dypieal Kitngfohmshvegicarcoarprised a ufi@33Ge fokm of a
typical. kit of the invention conprises a upit dosage i
fo‘fzf%xac%laaolsl-mp Bs &2BIPYrIGi BT t%‘?ﬁSéBﬁHP‘_t (RsagRdorm is
eROAIERMN a cditfindiNid oS AARIH &R sketile PEMNinEELohtRinthg an
contai ner, in one enpodi nent a sterile container,

c aafifeafive mgowam of ef4f @sadism ] drmopertdingf Campound and a pharmaceutically

4- Oxadi | vl - pi i.di d d . )

A Barts B iR Gy TnE RIS ARIET Cofisect e printsd
KiihstaRRohdinbi@dtingIAP 4SS the h@@ﬁia@élypﬁipgiiGﬂe Compound to treat or
instructions instructing the use of the

A-roRegat paiploy diagihgar The ke capalpo finther eompaseta writ dggage form of
pr i di arg hea. It . can al further

CORBFRL QRBIRN Y odfoE 0L ERinole - ledO B b Rlne
agfictivé mhowx afffenth@rthstapadiciagerd. ¢obhaembsdifient, ahaking

an effective anmount of the other ther apeuti c agent..

| (FOBHEISENhERItRRRT contaiaing pp effegisamanst af 4 ixadigelyl-piperidine

C Qi AbNind%ind An FEER Mo HIBE Motdr (e ti t. E les of oth
4- mrg%(lmélzolnyl flpi per i d%fﬁoe Corrpoouné arggpeélr{cgg?nect f(\a}lgp es obother
artberapewtic ageas hredudeh butagpe noti lonigetos thokxbstpd ésovef ot her
15 therapeutic agents include, but are not limted to,

t iste bove. .[ 00337 its of the inventio n
 UBFRN' 2 oms RERM Be bianHar bubphferomoiig aidkr p oSG R

t hentiftisteriél® $tR0ehif @saze ForaNTHx@MpREs oFY6dh ARVdes Bifclude, but are not
include, but are not I|imted to, syringes, drip bags,
pdireteskto, Bpwgss, WagPagshmgdichahgnens bagspasBwhalerse

follow ng exanples are set forth to assist in

undess andi ngyd fag XM PUsI PR RSHIS iSt il i
cgurse,] be constra‘gﬁ%as S eciaﬁ%a% {&iod%ltgtllngkgﬁg{andmgthe
i nuweanttioonndelsand bet ofoahrsd, & nexdstined es specifieatty limiting the
vari ati o?is of i on, includin

he inven g t : o :
< dBLeGdesist 559 PRURH brEn COCh SR RReRAT B insgugen, including
darek@RBatioWdir 6l Y@WhEnRS 10w known or later developed, which would be
within the purview of those skilled in the art, and changes in formulation or minor

changes in experimental design, are to be considered to fall within the scope of the

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

4-Oxadiazolyl-piperidine Compounds of the present invention.

-85-



within the purview of those skilled in the art, and
changes in fornulation or mnor changes in

wepensnent al design, are to be considered to PEI/EP2006/011150

10

15

within the scope of the 25 invention incorporated
herein. 5. Exanples 1003391 The foll ow ng exanpl es

relate to the synt negimpRlyidvhitdslsdiCiinpound 16

4- Oxadi azol yl - pi perT_di ne npounds o € present
invention as well as to the synthesis of

i ntermedi ates useful in theSehemeesis of illustrative
30 4- Oxadi azol yl - pi peri di ne Conpounds of the present
inv . -85 WD 2007/ 057229 PCT/ EP2006/ g S 5%
Exa 1: SyntheS|s of Compound 16 Schene
NH2 = Et hanol N N 15 16 100348

pot assi um gar bonate. The resulting ;spensn on wa
stirred at{0 C for 15 mn and 40.0 (144.73 nnDI) of

the nitrile Acr os Organi cs, Nbrrls Pl ai ns,
uIting reaction m xture was stirre

was added. T
at room tenpe re for 0.5 h and then refl uxed for

12 h. After thr$ period, the reaction mxture was

al l owed taoscool to roomtenperature and the inorg§$ic
salts were 10 filtered. The filtrate was concentra
wth a rotary evaporator and the residue was purified
b;[OQIM&i; h chrionasuspersphyofiil ;17 18- 5grraatiobraf hwdroeyllamme

A DR 8, S QR PR g B sagea 00
H)(719 73 Al?nol) dispdtmsluixocdﬂbdnwcnaa resvlting s@enszoxH)vas QirAl at 0 °C
(m fgln,lSzmﬂaf(qﬁO (2 gr(.ﬂ 44, %%mmol)|_|())f the nﬁl:!il-e 125 (?A(z:ros%rgamcs Morris

Plains, NJ) was added. The resulting reaction mixture was stirred at room
temperature for 0.5 h and then refluxed for 12 h. After this period, the reaction
mixture was allowed to cool to room temperature and the inorganic salts were
filtered. The filtrate was concentrated with a rotary evaporator and the residue was
purified by flash chromatography using a gradient of ethyl acetate / hexane as eluent
to give 14.1 g of the amidoxime 16: m/z 310, '"H NMR (CDCl5) & 9.07 (bs, 1 H),
7.47-7.18 (m, 10 H + CHCl3), 4.23 (s, 2 H), 3.46 (m, 2 H), 2.62-2.46 (m, 4 H), 2.41-

2.30 (m, 2 H), 2.24-2.11 (m, 2 H).
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-86 WD 2007/ 057229 PCT/ EP2006/ 011150 5.2 Exanple 2:
Synt hesi s of Conpound 18 Schenme 7 OHNH, NO 1 C

w@zE3/0872p9 H3C 17 " 2. Ml ecul ar si eves / DVF BOI/EP2086/011150

10
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18 + NaHCO3 [ 003411 The am doxinme 16 (11.02 g, 55.64
nmmol ) and NaHCO3 (6.58 g, 78.41 5 mmol) were
suspended in THE (500 m ) under nitrogen atnosphere.
The m xturesawas cool @dahiplO2 CsenthesisY ICompamd 18
chloride 17 (Al drich) was added dropw se over 20 mn
(5.6 M, 6.44 g, 42.77 rmolcg The resulting reaction
mxture was stirred at O ¢heme3) nin and refl uxed
for 2 h. After this period, the reaction m xture was
al L owed to _owol to roomtenperature and the inorganic

werg filtered. The 10Q excess acid I deii

trate was quenghed th 50 m of a

: tiiy sol uti wagl_concentrat ed v ary
S

evaporjat or|. The jesidue
xas heated to 90 C for | Oh in the ence of e

(@]

2.0 ¢
was cool
renmoved in uo to give a crude sanple that wag
purified by~# ash Mdecdhrsgrat DYFRPHY using a gra
of ethylgsacetate / hexane as eluent to give 2.5 %sof

t he Oxﬁéli‘l@gol e 18: mz 406, 'H NWVR (CDC13) 6 7.41-7.16

(m 10 H+ CHC13), 4.2 (q, J =7.23, 2 H, 3.92 (s, 2

H, 3.47-3.43 (m 2 H), 2.86-2.75 (m 2 H), 2.74-2.64

(m 2 H, 2.35-2.17 (m 4 H, 1.23 (t, J=7.02, 3 H.
20003 ] WO 200/a08dedmeHET( EP2@065.04 1rBol) and NaHCO; (6.58 g, 78.41

mmol) were suspended in THF (500 ml) under nitrogen atmosphere. The mixture

was cooled to 0 °C and ethyl malonyl chloride 17 (Aldrich) was added dropwise over
20 min (5.6 ml, 6.44 g, 42.77 mmol). The resulting reaction mixture was stirred at 0
°C for 30 min and refluxed for 2 h. After this period, the reaction mixture was
allowed to cool to room temperature and the inorganic salts were filtered. The
excess acid chloride in the filtrate was quenched with 50 ml of methanol and the
resulting solution was concentrated with rotary evaporator. The residue was
redissolved in DMF (100 ml) and was heated to 90 °C for 10h in the presence of 2.0
g of 4 A molecular sieves. The reaction mixture was cooled to room temperature and
volatiles were removed in vacuo to give a crude sample that was purified by flash
chromatography using a gradient of ethyl acetate / hexane as eluent to give 2.5 g of
the oxadiazole 18: m/z 406, "H NMR (CDCl3) & 7.41-7.16 (m, 10 H + CHCl;), 4.2
(q,J=7.23,2 H), 3.92 (s, 2 H), 3.47-3.43 (m, 2 H), 2.86-2.75 (m, 2 H), 2.74-2.64
(m, 2 H), 2.35-2.17 (m, 4 H), 1.23 (t, J=7.02, 3 H).
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5.3 Exanple 3: Synthesis of Conmpound 20 Schenme 8 Y N~
I ONO '"J" 1 NO/ ~," eH3COO NO HIC\ N

wWQ@oosERHCI N \ H3C 1 7 2. Methanol 20 18 PODBERP6/011150

10

15

The pi peridinyl oxadi azole 18 (0.735 g, 1.82 mmol) was
di ssolved in 100 m of dichloroethane and 0.3 ni
(2,18 mol ) ofsAr i ofuihaRINS WaReRASICoBEhd 20
nitrogen atnosphere€. € resulting solution was cool ed
to 0 C and 1-chloroethyl chloroformate 19 (Al drich)

was added (0.24 m, 2.18 mbthemerhe resulting reaction
m xture was stirred at 0 C for 10 mn and refl uxed for

4 Af tvef this period, the cvol atal es were regoved

Wi {oy evaporator and|then |fhe resultip# W
resrdue_was di ssol ved in 0 of met hano 4 )
resulfting s@lu?ion wag stfrred @t refdiux for 2 N 0
and the  vol aticl es were renoved using a rotary §
evaporptor. The residue was }%dissolved in DCM{an >
concen d again by rotary evapggator to give .5 g #
of 20: 316. 5.4 Exanple 4. Synthesis of Conpgénd

22 SChe18 9 CH3 @ Bfe H3&Mpthanol CH2CI 2 (COCl) 2, 20

[00342] The piperidinyloxadiazole 18 (0.735 g, 1.82 mmol) was dissolved in
100 ml of dichloroethane and 0.3 ml (2.18 mmol) of triethylamine was added under
nitrogen atmosphere. The resulting solution was cooled to 0 °C and 1-chloroethyl
chloroformate 19 (Aldrich) was added (0.24 ml, 2.18 mmol). The resulting reaction
mixture was stirred at 0 °C for 10 min and refluxed for 4 h. After this period, the
volatiles were removed with a rotary evaporator and then the resulting residue was
redissolved in 100 ml of methanol. The resulting solution was stirred at reflux for 2
h and the volatiles were removed using a rotary evaporator. The residue was
redissolved in DCM and concentrated again by rotary evaporator to give 0.5 g of 20:

m/z 316.

5.4 Example 4: Synthesis of Compound 22
Scheme 9

H,C—N o
1. CH,Cl; (COCl),, N
40 °C, 2 hours
>
Br 2. HN(CH3)2 (aq), N32CO3,
toluene, -5 °C

22

[00343] A 50 g (156.7 mmol) portion of 4-Bromo-2,2-diphenyl butyric acid 21
(Aldrich) was suspended in dichloromethane (250 mL). Oxalyl chloride (14.4 ml,

-88 -
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(Al drich) was suspended in dichloromethane (250 niL).
Oxalyl chloride (14.4 m, -88 WD 2007/ 057229

PG64 5REAGH/ Wik lhiald aﬁ(ﬁt‘ﬁe%lmé heat@bumide ﬁmuﬁﬂﬁﬁdém%on for 2h. The

m xture heated under reflux under argon for
r é%?tlp@ miKfuge weecomded @d@b@deméer@b@mm@mi@tnlas weee theriremoved in

e e e R e NGB By "Socium
Sedibennte¢89.D@NaEL04 AIn&) Fas ABSI0A ifmmdtgr (288 rrcL)Saaa Itweeﬁ)lutmn
in water ézoo m.) and the solution 5 cooled to -5

(.C@@ led ¢t r@)(lceAaQIem)s M%@Wmmyh@nmewwwvvw M«(@ﬁmL

s et e PSP, ook AR 11 4S8t

O\t@lﬁeﬂﬁE(ZﬁD mikees dided beert ISnmierladeping thetempethtie dalomn@ °C during
dition, and the resul ting xture sti d for an

ad]&‘? %dddo%%n and fhegesuyliipg miptuesergd E%rean W&l%@@h}e\ Rty er

WaSmp &Q@F@t'ﬁ% 4 brﬁ@ e o Qeﬂaﬁﬁﬂi’gillécﬁﬂgﬁ kd | e%‘n UIJiQeS) and

t he aqueous [ ay extract ed r onet
5 Ole my)%pqu]Iab’@'d?X(rwmlthahdﬂOIOthW\(é mtS Oé\xalp)o daecb(:Mg&Oo and

cuo to. | eave a e sol
A St VRO B rtsi T e oDt S W higtevisRR gn the
W@§ta¥g’ éJaBBﬁQcﬁ'dit WO PO 181 NV i CERAIoBid AR tuidedd Wi)thgzltl"é@’ aédate
69.4% as a white solid: 'H NWR (CDC13

7 (B8 171L363 gl(vggm@?rﬁ 2, 49.8%) (a2 B whtite sdlic: JZH(NN‘IIB)(CDIHQ@ 7.56-7.36

S it &2 hoatal b i B Sk Al ngp d964m. 9.

1. CH2C12 (COCl)2, " o 40 C, 2 hours 2. Pyrrolidine
(aq), Na2C3, 5.800NEL£hpRBe, Syrthési?df Compound 23

Scheme 10

@ Bre
1. CH,Cl, (COCl),, N o
40 °C, 2 hours
? e
2. Pyrrolidine (aq), Na,COs,
Br luene, -5 °C
COOH toluene,
21

23

[00344] To a suspension of 100 g (313.293 mmol) of 4-Bromo-2,2-diphenyl
butyric acid 21 (Aldrich) in dichloromethane (300 mL) was added oxalyl chloride
(328.958 mmol i.e. 164.48 ml of a 2M solution in dichloromethane (Aldrich)) and
the mixture heated under reflux under argon for 18 h. The reaction mixture was
cooled to room temperature and volatiles were then removed in vacuo to give the
crude acid chloride, which was redissolved in 400 ml of toluene. To a suspension of
pyrrolidine (26.74 g, 375.95 mmol) in water (400 ml) was added sodium carbonate
(39.84 g, 375.95 mmol), the resulting solution was cooled to —5 °C (ice-acetone).

The acid chloride in toluene (400 mL) was added over 40 min keeping the
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23 [00344] To a suspension of 100 g (313.293 muol) of
4- Brono- 2, 2-di phenyl butyric acid 21 (Aldrich) in

walrehibsnrenet hane (300 nli) was added oxal yl chlBeT/@R2006/011150

10

15

20

(328.958 nmol i.e. 164.48 m of a 2Msolution in

di chl oronmet hane (Al drich)) and 20 the m xture heated
unéfpera@id below el d@ioRe hditid® dnd R sHIEAE hiiQre stxrred for an
m xture was cooled to roomterrperature and vol atile
wedditionalnl b ehtd)wetdmpnrawc udhe ergghiedayenavas ciﬁ@améedamddhe aqueous

TOrr s B o SEIRE LY £ 00 Bt oS gl sprvent
| revigdreted (#4081t 104RE aﬂdﬁadhls@sﬂudrwmah hapasfeon 3oy

g, 375.95 mm((%) the resulti né:] sol ution was cooled to
" mvapqrate atbiCotns 20 mim. Tike sak waémtafamethheﬂwl arstpse (250 mL)

o0 6234383005 BBt il HERRITERPD g2 S 4 1

durdgg.4bhe, g 4 ooy, Sﬁﬁﬂi g HE ABBYBYIMY2 H)XE 868 1 (nf,r2eH), 2.91-
for an additional | is tenperature. The

orgEhing 2 Hiﬁ@rl%;@g(ﬂ@ealﬁ)ea OarlcP4 (e Zadheous | ayer

extracted wi th dichl oronet hane (3 x 500 rrL) dri ed

(MgS™) and tHé soExample GgvSymthasiedf 3 AL | eave

an off-white solid which was Ieft on the rotary 5
evaporator at 50 C for 20 rgcﬁe solid was

triturated with ethyl acetate 'PES nm.) to give 23

(74.5 g, 63 %9 as a white solid: '"H NWVR (CDC13)
7.57-17. 50(m 4 H, 7.48-7.42.(m 6 H), 4.92-4,
-4.32 (m 2 H), 3.5 47 (m 2 H), 2.9
H, 2.19-2.08 (m 78.06-1.94 (m
§: Synthesis Iéldr

1@0 CH3 ‘ doﬂCI o 20
&k chi or oet hane | SAFL [00345] A Ds8
ortion of triet am ne was adgey O n-ax,

b 22

-

Triethylamine/dichloroethane

[00345] A 0.3 ml (4.36 mmol) portion of triethylamine was added to a
1,2-dichloroethane (50 ml) solution of 20 (0.63 g, 1.82 mmol) at room temperature
under nitrogen atmosphere. The resulting solution was cooled to 0 °C and 22 (0.75 g,
2.18 mmol) was added. The reaction mixture was stirred at 0 °C for 2 h and room
temperature for 8 h. After this period, the volatiles were removed by rotary
evaporator and the residue was purified by flash chromatography using a gradient of
ethyl acetate / hexane as eluent to give 0.7 g of AFL: m/z 581, 'H NMR (CD;0D) &
7.41-7.15 (m, 15 H), 4.11-4.02 (m, 2 H), 3.99-3.92 (m, 2 H), 3.51-3.33 (m, 2 H),
2.94-2.74 (m, 7 H), 2.63-2.45 (m, 4 H), 2.33-2.16 (m, 5 H), 1.15-1.09 (m, 3 H).
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1, 2-di chl oroet hane (50 m ) solution of 20 (0.63 g,
1.82 mmol ) at room tenperature under nitrogen

W ewaepnRet e. The resulting sol ution was cool edP€HER20@/011150

10

and 22 (0.75 g, 2.18 mmol) was added. The reaction
m xture was stirred at O C for 2 h and room 15

tenperature f9f 8 Bxafiplees: S'ﬂtﬁeﬁﬁéf@@mpbﬂﬁdwﬂ;ﬁ“ les
were renpved by rotary evaporator an e resrdue was
purified by flash chronmat o%' aphy using a gradient of
ethyl acetate / hexane as &cheme 2o give 0.7 g of AFL:
mz 581, 'H NVR (CD30D) 8 7.41-7.15 (m 15 H),
4.11-4.02 (m 2 H), 3.99-3.92 (|2 H), 3.51-3.
2H) 294274(m7H) 20632 A5 (m 4 H),
2.160o(m 5 1. 15- 1,99A H. 20 -90

2 PCT/ EP2006/ 011150 anmpl e 7:
f Corrpound AGE I | pgr
H3C~ \ 0 HC HHA 23 -

r|et yI mne/dl chl o
(20. 72 ) portior triethylam ne

added fga 1, 2-di chl or oet hane2§50 nl) solutio
(1.75 g, 2.1 mol ) at roomtenperature 5 under
ni trogen atnosphere. The resulting Sol ution was
to 0 C and 23 (2.2 g, Trigthflamirgldichivasetladeled. The AGE
reaction mxture was stirred at 0 C for 2 h and room

[00346] A 2.88 ml (20.72 mmol) portion of triethylamine was added to a
1,2-dichloroethane (50 ml) solution of 20 (1.75 g, 5.1 mmol) at room temperature
under nitrogen atmosphere. The resulting solution was cooled to 0 °C and 23 (2.2 g,
6.0 mmol) was added. The reaction mixture was stirred at 0 °C for 2 h and room
temperature for 8 h. After this period, the volatiles were removed by rotary
evaporator and the residue was purified by flash chromatography using a gradient of
ethyl acetate / hexane as eluent to give 1.2 g of AGE: m/z 607, '"H NMR (CD;0D) &
7.34-7.00 (m, 15), 3.96 (q, J = 7.23, 2 H), 3.87 (bs, 2 H), 3.43-3.29 (m, 4 H), 2.84-
2.65 (m, 4 H), 2.57-2.39 (m, 4 H), 2.26-2.09 (m, 4 H), 1.56-1.45 (m, 2 H), 1.43-1.29
(m, 2 H), 1.00 (t, J=7.23, 3 H).

5.8 Example 8: Svnthesis of Compound 24

Scheme 13
N/O N/O
| )—} ’ )‘}
N 0 N NH,
0 > NH;3/Methanol 0
N e N
S — .
18 24
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tenperature for 8 h. After this period, the volatiles
were renoved by rotary evaporator and the residue was

WA BY by flash chromat ography using a gr adP@HEP9P6/011150

10

15

ethyl acetate / hexane as eluent to give 1.2 g of AGE
mz 607, 1H NWVR (CD3OD) 8 10 7.34-7.00 (m 15), 3.96

37) 7. 23,A 8. . issbl V&l iGMB) :
(qoo AB.1H) 0.3 &%é)(}??tngpge l(sbn}s Zvaél&sg*o V& i01B.0 thi b

2.84- 2.65 (m 4 H), 2. , 2.26-2.09 (m
4 apymonia Gemethasol(AN, Aldgich).1 Thgrepulpiog splyfion wag stirtedyg reflux for

. =.7.23 . ... 5 8 Ex : i :

%Qpﬁ(})ll?h J%f Z[g’acggp] le;lqrr%tuj[%wﬁf 6@% % r%oma%r%tggr%ﬁrg aIQ(I volatiles were

NitBénMetroasd in RcubiNCaiNe N crideGsadle2 4The Gld NP 2PRTH dFH4229

PCT/ EP2006/ 011150 c3}00347] A 0.1 g (0.25 m_mlz) sanmple

ofPraparatiys Tdi using & do metimngl i DM togivp a0 mgiof 2dhas mawig|solid: m/z
. e . .

b RRBERpTI T RBR 0B VKR ST UL 30, 3 o1

actron m
I QOB 138 HEY AY, Br4s @8 M9|2084-L 8 (MeR &), £ 18D 622G®m\eH),i2B9-2.15
vacuo to give a crude sanple. The crude was purified
byms4dbepar ati ve TLC using 2 % nethanol in DCMto give
50 ng of 24 as white solid: mz 377, 1H NWR (CDCl3) 8
7.41-7.18 (mS5.20 HExa hesls omipond 3 (bs,
1 H, 3.85 (s, 2 H, 3.46 (bs, 2 H, 2.86-2.76 (m 2
H, 2.73-2.62 (m 2 H), 2.39 (m 4 H. 5.9
Exanpl e 9: Synthesis of m%%%’HéSIA'FE 10 Scheme 14 N-0

NO _NO\NN2 0) 0 HC .
N N—
) [/
N 0 N NH,
o 0
N H30> N
CHy

CHy NHs/Methanol
O »L—cm - O rl«—crqa
g) g)
AFL AFE
[00348] A 0.31 g (0.55 mmol) sample of AFL was dissolved in 20.0 ml of

ammonia in methanol (7N, Aldrich). The resulting solution was stirred at reflux for
40 min. The reaction mixture was cooled to room temperature and volatiles were
then removed in vacuo to give a crude sample. The crude was purified by flash
chromatography using a gradient of ethyl acetate / hexane as an eluent to give 0.25 g
of AFE as a white solid: m/z 552, '"H NMR (CDCls) & 7.46-7.17 (m, 15 H + CHCl5),
6.93 (bs, 1 H), 5.80 (bs, 1 H), 3.90 (bs, 2 H), 3.66-3.55 (m, 2 H), 2.98 (bs, 3 H), 2.91-
2.64 (m, 6 H), 2.62-2.47 (m, 4 H), 2.29 (bs, 3 H).
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N N CH3 NH3/Methanol CH3 / \ NNCH3 - ~/ \ NNCH3 O
AFL AFE [00348] A 0.31 g (0.55 nmol) sanple of AFL

wQe®745230l ved in 20.0 nl of ammonia in met haPGI/EPZ0R§/011150
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20

Al drich). The resulting solution was stirred at reflux
for 40 mn. The reaction m xture was cooled to room
tenperature and volatiles were then rennved |n vacuo
to give a tide sanpExampledOc Sy LS apd AFX
flash 15 chromat ography using a gradlent of ethyl
acetate / hexane as an eluent to give 0.25 g of AFE
as a white solid: nmiz 552, SchempRS5 CDC13) 8 7.46-7.17
(m 15 H + CHC13), 6.93 (bs, I H, 5.80 (bs, I H,

H), 3.66-3.55 (m 2 H. 2.98 (bs. 37H),
6 H, 2.62-2.47 (m 4 H), 2.29 ( ’)_%
207 057229 PCT/ EP2006/ 011150 5.10 Exaigl & /™

i § of Conpound AFX Schenme 15 N-a -1 0 [\ |
\*0 0 HC N N NH3/ Methanol N 0 0 AGEWAFX

.30 g (0.50 mMoNH;Ae¢pdre] of AGE was
di $ n 20.0 M of anmmonia in nmethanol (ZN, E}
Al  The resulting solution was stirred ux
fo 105m n. The reaction m xture was cool ed rogm
t enpe ure and volatiles were then renoved in uo
to giwg’a crude sanple. The crude was purified b
flash alwpomat ography using a gradi ent of ethyl AFX

acetate / hexane as an eluent to give 0.251 g

[00349] A 0.30 g (0.50 mmol) sample of AGE was dissolved in 20.0 ml of
ammonia in methanol (7N, Aldrich). The resulting solution was stirred at reflux for
40 min. The reaction mixture was cooled to room temperature and volatiles were
then removed in vacuo to give a crude sample. The crude was purified by flash
chromatography using a gradient of ethyl acetate / hexane as an eluent to give 0.251g
of AFX as a white solid: m/z 578, '"H NMR (CD;0D) & 7.44-7.17 (m, 15 H), 3.84
(bs, 2 H), 3.55-3.37 (m, 4 H), 2.99-2.81 (m, 4 H), 2.68-2.54 (m, 4 H), 2.39-2.21 (m, 4
H), 1.67-1.57 (m, 2 H), 1.54-1.43 (m, 2 H).

5.11 Example 11: p- and ORL-1-Receptor-Binding Affinity Assays

[00350] The following example will demonstrate that
4-Oxadiazolyl-piperidine Compounds bind to p- or ORL-1-receptors and,

accordingly, are useful for treating or preventing pain or diarrhea.

5.11 Materials and Methods

ORL-1 Receptor Membrane Preparation

[00351] All reagents are obtained from Sigma (St. Louis, MO) unless noted
otherwise. Membranes from recombinant HEK-293 cells expressing the human
opioid receptor-like (ORL-1) receptor (Perkin Elmer, Boston, MA) are prepared by
lysing cells in ice-cold hypotonic buffer (2.5 mM MgCl,, 50 mM HEPES, pH 7.4)
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of AFX as a white solid: mz 578, 'H NVR (CD30OD) 6
7.44-7.17 (m 15 H, 3.84 (bs, 2 H), 3.55-3.37 (m 4

WOoR072532 2. 81 (m 4 H), 2.68-2.54 (m 4 H), 2PGPER208¢/011150
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(m 4 10 H, 1.67-1.57 (m 2 H), 1.54-1.43 (m 2 H).
5.11 Exanple 11: u- and ORL-1-Receptor-Bi ndi ng
Al o LY Y0 SR, follONSPEY h&hef,&@idu@wmm LUK |gﬁn8‘érhleﬂon pestle.

denonstrate that 4-Oxadi azo pi peri di ne Conpounds
buM@mbr@ng& arg polmwdlby@,nérﬁils?@nam 40,008 xabtod il Aghip at éf’@ and

5Pt Tndsp R Ao B VER SR fo el &5

Pﬂ’@@t@fn&idn@éhtfa@@%ér]e déiel’mfrﬁd@@ﬁigi’éhéiBR)Kétbt(Hleﬂﬁllbsf C@Nbrotein assay
Sigma (St. Louis, MD_ unless noted otherw se.

MVEsRReRNwEh bpvias pasBniibwReR Ay iadanl Abgyats efthe Qi-h geceptor
r tor-like (ORL-1) receptor

(Eﬁ In ﬁngabgﬁg%tgﬁgﬁwﬁ) are prepared by 20 |ysing

cells in ice-cold hypotonlc buffer (2.5 mM MgCl1l2, 50

nM HEPES, pH 7.4) 0 122:

PCT/ EP2006/ 011150 SRR

honogeni zation with a tissue grlnder/teflon pestl e.

Mot3s2nes ar}&dﬁxﬂigae@ﬂe@ (byplﬁaiﬂﬁiernt bindaigl asﬁhy@tfor?@RQODand u
g for 15 m n_at pel | e are resuspende

hsfﬁ‘ift’m psedut PM[ H&f“&ClFFIHH} orcfb% elé/hi Hadigganegphipe gNEN Boston,
t hemé resl_g;&@\trﬁ 598 %&?ﬁefn‘ﬁ%e%@te%ﬁf H z{‘ﬁﬂlal%hﬂxge & of 500 mi

protein assay 5 reagent
b dmdieg Bleﬁfftrl’fﬂ &hﬁﬂ MgC]a,Sl siMEMATAL. S%ADINDSOL $0 oM Hfé)ES pH 7.4).
receptor. ,nenbranes are stored
RS AR LB Tie BT e FReits BPEBth BdncEtidsfhcettrations of
Wl%bleﬁ%@&cgﬂﬁﬁtﬁﬂh&maﬁﬁﬁﬁ&@ CQﬂnBéﬂ;ﬂ SuAsHAKS O ror%x@me for

and receptors use O. -noci ceptin or 2 nM
[ 3 Ldignden sespedtively M’Elklreastmsmﬁe carglugsyl in Pésisetwﬂ}el Y,

g e B 304 LR EL Al kT RS

Dv&@in&i6d BMdﬂEPEfbratthloﬁto‘l% weRQBﬁﬁllt@@F/@r felted pidtés@ackird,
in the absence or presence of |ncreasi
c oy St) Bresoaked lruH+5a(b@<|>1¥%rhﬁ16w@@ﬁwg e Reeyslbtsue harvester

O%E}dnq %m@r@yur Ct | vg?%ﬁﬂ lff?hr&rﬁl'ﬂ% 19X QA&hes MR 500 paL of

res actions are con
i ncQéold be‘,@lnv@lbdffél:S ngtdr]z)bit@myd: aubseqleatlgdritdat 30 T fDrQB h.

rqQom t enper at ur e. . term nat

AT RE A SREBSRrar 1 ek pe et G offrell, and

Pl Mt&Sark Ra&iktad fsing a Packard Top-Count for 1 min/well. The data are analyzed
using the one-site competition curve fitting functions in GraphPad PRISM v. 3.0

(San Diego, CA).

ding-Assay Prpcedures

0 Opioid receptor binding assay procedure

[00353] Radioligand dose-displacement assays used 0.2 nM [*H]-Naltrindole
(NEN; 33.0 Ci/mmole) with 10-20 pg membrane protein (recombinant delta opioid
receptor expressend in CHO-K1 cells; Perkin Elmer) in a final volume of 500 pl
binding buffer (5 mM MgCl,, 5% DMSO, 50 mM Trizma base, pH 7.4). Non-
specific binding was determined in the presence of 25 pM unlabeled naloxone. All

reactions were performed in 96-deep well polypropylene plates for 1 h at room
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Meriden, CT) presoaked in 0.5% pol yet hyl eni m ne using
a 96-well tissue harvester (Brandel, Gaithersburg,

- WOoB7Ps12kOwed by three filtrati on washes w t h BOUER2006/011150
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ice-cold binding buffer. Filter plates are
subsequently dried at 50 C for 2-3 h. 20 BetaScint

SGémpérahudd. IFAAIR g ?tlfatcﬁbxlls WieldeBeminkH b Yapififir &N orltS 96-well
added (50 |/ wel pl ates are counted using a

PdédEiter GB/;ﬁl ‘@cﬁ@rmlatﬁsnﬂ’apkafdhlbf\%qalked Th& SYenadyethgenimine (Slgma)-

usi ng. t he, one- sj et|t|o
£ IRV RGHe 1R e RL TR TR el (PG !
Odivel filtra@sERhes Rithdi00g: | a&seld Bfr{dﬁfgcbﬁfﬁ:r 2151t&rq9§t5§1vere
Radi ol i gand dose-di spl acenment assays used 2 nM

[ SMpserently diersl as 50 CNERE 1@310@r@Flfﬁh1mll/‘é?” melamnzgclgall

¢ t
"jg?g@gglﬁg @%ﬁ%ﬁ&@@laﬂéﬁgtgﬁéﬁééﬁ@dt&; fa ﬁac‘fcgﬁ ﬂfp -Count
vdbueinfweB00 | binding buffer (5 nmM NgCIZ 5% DMSO,
50 mM Trizma base, pH 7.4). Non- specific binding was
determ ned in the presence of 25 M unl abel ed nal oxone.
Al'l 30 reactions wer ex@ibidre®gtdr biindaspy p@lcbdure
pol ypropyl ene plates for I h at room -94 WO
2Q0034%3 7229 NehbRREOABMILdRBinaktSIPE285 WeRs exirédinddhe human
reactions were determned by rapid filtration onto
9dcappd bploldmeﬁmtqzre(ka@é]) Clénddtiphopdextnsse prepakd by ) ysing cells in ice

FesP DO s e POPHEMECSE D PGEERETI 7149 mv10 em disy
hapNeséEby ﬁ&ﬁ@g@ﬁﬂﬁloﬁ HWithoVeGud ¥rinddrit€fldu pdsti@tViefibranes were
washes with 500 ice-cold binding buffer. Filter

plealleatedipy ée%ﬂﬁlgﬁ%@q@em (09 g ifesd Samingt 4G and pellgts resuspended
h

( ﬁ#gl?%(ggflnﬁib%ff%}a {_E)‘Q%{l%&}l %\gﬁ\g«%‘iﬁaré é@%bgﬁ% %ﬁg{l ?rt)tem ceoncentratlons

c oukrt delterminad Bsiaj diedB1bRad Geateih as§ayrredgent witivbbline Kerum albumen
Opi oi d .receptor bjindi ng assay pr,ocedure [00354]

vsiaaded. ABHAt F GHRARSHPOHEKT S T4 Lt@i@&raés&)ng

the human 10 kappa opioid receptor (kappa) (cloned in

hquesys)wer e Mcﬁ&ﬁg”aﬁﬂ dbye dl%’%h%e@@hﬁisﬁ d Wbed 0€1-0.89IM [ H] -U69,593
hypotoni c buffer (2.5 , |ﬁ% HEPES, pH 7.4)

( AO'EN; ADCignngled myith Fb2( eg@tﬁﬁﬂyammpmtyehﬁ lzea@mbgnam kgappa opioid

[ er/t nbr anes
coR el bR e QoS il FupdBEREEREEa M Gotume pr 00 u
atbiddify bifferqstd PMSO esss)uﬁpemﬁda bas& Pl Wo¢)onbﬁ-sp¢u‘1ﬁebmt1mg was
a final concentration_ of 1-3 Pro

c slsteaminegin é‘??sprif!?ﬂﬁ%%“hé%‘ﬂﬁtﬁ&ﬂi rt?é@wetoﬁ &6&58%6“ reactions
PIR&E bB A in 0BAGE Mol Yh By RAY biaks $6 M A BH Bhperature.

Binding reactions were determined by rapid filtration onto 96-well Unifilter GF/C

filter plates (Packard) presoaked in 0.5% polyethylenimine (Sigma). Harvesting was
performed using a 96-well tissue harvester (Packard) followed by five filtration
washes with 200 pl ice-cold binding buffer. Filter plates were subsequently dried at
50 °C for 1-2 hours. Fifty pl/well scintillation cocktail (MicroScint; Packard) was

added and plates were counted in a Packard Top-Count for 1 min/well.
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as standard. Aliquots of kappa receptor nenbranes were
stored at -80 C. [00355] Radioligand dose displ acenent

wWozwayszesed 0.4-0.8 nM [ 3H] - U69, 593 (NEN; 40PCT/EP2006/011150
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C/mole) wth 10-20 g nenbrane protein ( reconbi nant
kappa opioid receptor expressed in HEK 293 cells;

i n-house prep) in %.ii.@%i-ﬂé@éﬁ%mﬁd&gmitazo bi ndi ng
buffer (5% DMSO, 50 mM Trizma base, p )
-specific binding was determned in the presence
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delieﬁf}man apieylly, am d (ﬁXaldtarzaIyll-@fpeﬁﬁIrﬂ (Qcﬁn;yuatnkls Whlll have £Ki (nM)
filter plates Packard resoaked in 0.5%
pcﬂfﬂl@‘t"ﬁ)}lo@ 9F tﬁSﬁ éor(betuéﬁ&)o uﬂa sqcr:rr@rs\ﬂdg opg epppdigicah dhe
?%{/Q%cﬁ?zt%?%}’iﬁéén&théé (nﬁtdyﬁﬁlggé t{f éﬁ&gg%fdefb%h P(Ytﬁ&t 18%. In
buhbther erEbd>d1mremp thaat@@xmmlyuheaqmeaﬂompdnn@bfahe pfc@erfﬁ

faor 1-2 ho I ckt
(M‘WSE.“H arfa%téérfﬁyl Oua &b eé%dla t?ltlﬁtaé‘gg\ﬁ}e bodiment, the

c i
Zglgg%g(g%idgyl% P%&fgé% gcdlé gtirg&%g%‘ﬂil H%lQE a Ki Thio) Wehbout 197 180 1n still

p aRetbepcmbocBrmdt the @QxadIP@@%mpel@ne Cahtpppndmlll lmvera Ki (nM)

4- %gg(aftg)afo?aesqug nﬁ%tlteﬂdgfé&f}@g%(‘éﬁnégi\ﬂfnq AE@( (éte illustrative

tr@@kadtgzogyl -RPEURME CH/pP@IdR), Have Fespebin@dy, a IRIPINSAI M. 1, 1.3, 5.9,
t he 4- I azol yl - pi peridi ne Corrpounds will have a Ki’

( iRyl 488 1oF biding tozpopieid feeepsosor  bi nding to - opi oi d
receptors I n one enbodi nent, the 4 Oxadl azol yl
- pi peri dine conrﬁ;lrha OR Yegopton-Bij Pata
100 or |ess. anot her errbodl ment the

azoI nds. of t esent.
i rtven ) ﬁ%ﬁ%ﬁg’e hg 42574?%%%%6?%1?1@%1& e?ﬁmgg d% w111 ve a Ki
st(nM) oaamdmet) Oen‘@@wsmrtoRLherecébt@s amh &Z@émbocﬁm]@ﬁtr the
ne Conmpounds wi.ll have a Ki_(nM abou

| Irfl -Qxadipzol ) -pipgsiding C@WB@WW] hayga K1 (nM) of atl)out 2060 or less. In
a%glgf é}ﬁg&}ﬂneﬂt RES4- @xﬂ&a%?@ggﬁ&n@@o & \Qllﬁllagé'al\ﬁl (nM)

out or 'l ess AFL, Al AFE
( iof @bout| 1080 patesy eln ﬂl—ll@nadteazmbydimmnp elng ftl-leedtazolyl piperidine

SRRl iR Ge b RRTEY 8ut oty Ty sl ppaipd enbodimen,
tﬂé—43))mt-azél Bﬁijﬁﬁﬂﬁk'@nﬂ%uﬂﬂs 2l ﬁa\lﬁa KPQ@RB)df about 10 or less.
Typically, t Oxadi azol yl - pi peri di ne Conpounds w ||

have a Ki (nM of abogltRer.Qitgpg r%n;! g5 for ORL-1
receptors. In one enb

[00358] Typically, the 4-Oxadiazolyl-piperidine Compounds will have a Ki

(nM) of about 10,000 or less for d receptors. In one embodiment, the
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
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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4- Oxadi azol yl - pi peri di ne Conpounds wi Il have a Ki
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enbodi nent, the 25 4- Oxadi azol yl - pi peri di ne Conmpounds
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about 250 or less. In still another enbodi nent
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( M) off abedinano bﬂle@f 1n€851$1 anothér Beedinent, madioa@ddadsl@l -piperidine
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-pipert din npoun have a Ki
50;00 aoothlee&BbOdlmentoﬂE 4epBadinmapltpipeidine Compounds will have a Ki
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f(’%ﬁ 3@ Ofgkf% 'or less. In another enbodi nent, the
4- Oxadi azol yI - pi per| d| ne Con'pounds Wl have a Ki (nM
of S-dBouExampled2: ad QR Functional Activi

4- Oxadi azol yl - pi peri di ne Corrpounds Wi II have a Ki (nM

ofo t 400rRrfol1&hg xBmpRI Wil dRshse teftbodi nent
t he 4- Oxadi azol yl - pi per| d| ne Conpounds wi Il have a Ki

rﬂwxaﬁlambyitnlp@&@nm@omeswdsIShntutlaw h- em@Rhel-receptor function as
weﬁfjasr?and K-treré%pt%r %(ncgon anc?, a%cordfr)lgp?ulll %e useful for treating or

preventing pain or diarrhea.

5.12.1 Materials and Methods

[00361] [**S]GTPyS 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
(10 mg/ml), GDP (3 mM) and [*>S]GTPyS (0.20 nM; NEN). Aliquots of the
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15 Conpounds will have a Ki (nM of about 100 or |ess.
In still another enbodi nent, the

wa@ragi2ayol yl - pi peri di ne Conpounds wi || have BCKEPZ000411150
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20

25
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of about 50 or less. In still another enbodi nent, the
4- Oxadi azol yl - pi peri di ne Conpounds will have a Ki

Ogwpaﬂﬂfd B&Abtand lAfion £99- FL’ly [Fwdid) 478 aandferrddio %—s}ﬁﬂg\g well

i oi d Recept or S Functional Activity 0
[ (DQB@(lepyhh@ pﬂaﬂsﬂ Wit ging ¥ ngﬂ Qaf mxmon@kémtﬂ@tsmd(esotuﬁlans of the

REBRS BRRH 7 BBt T A aTRGHRN e B UNER) plaie ppe ipcubated

f lﬂ'dSKSO @ih zandoma@ﬁpérdﬂuwbv)/th SM\Athg bmeua@ﬁyéreft@m]ﬁdtaaby Rgpid
preventing pain or diarrhea. 5.12.1 Materials and

Néltltmiw oo 2oeFB1Unifi ersf]SEa*ﬁvt}l%eImJﬁé% (P@ﬁbéprdalgkgagi@n 419 using a
c @@%‘&f &gué‘ ﬁhﬂlgsty r ) a é%l%bw%? RBlowk& 82 RERL filtration

menbr anes, as appr say eac i'ons ar
pw‘eqsb‘fsemlbyoo sEqti m&taozbd bindmgdiufiigr ¢ IiemMONbHY®P®g 10 mM Na;HPO,,

b d ff ,
?ﬁfﬁf@ g Iﬁtlrf]is L;I%%}ngqug@ I?fidrﬁaﬁoceﬁ‘leb% rfhﬂ?%ggr? 2
' @gi'nﬁﬁﬁtﬁgl) cocﬁﬁﬂgmc TRY qjlﬁ‘l[aﬁ&b 19§§démg(@ﬁipL/QEll)q3H p]ates are

receptor and t-receptor) saponi n

( LOumted ntipg a Gobkafd T“MCCa’mdf({r:aE’@]r@ N SDA. aﬁ@amleedIEN)lg the
Al | f the -97 057229 11150
osthired) asistons Sl S BRe fsEor Rerryhd ISM, vt 52

transferred to 96-shallow well pol ypropyl ene pl ates

coaoRni Ng el Hfd PoRABEDN T fRhQDnET PEHGIPK S bifNs: Abays

the agoni st nociceptin prepared in dinethyl sulfoxide

( \@mcwr)ducw ap é@loavselﬁannm@ateétd opfoad re@eptat megtbrangeeiution was
nper ture wt eact ons are Lerm ted. b

- SO b hus 138ind Soa SRR R p R R R ptRhe

plpadtein (kifaak ai-Kousb/adeltdEPerkiaBIniés), NQ u@/mlgsﬁf)@i\ﬁh' 3 WMBSOP and

har vest eF §Br andel , Gaithersburg fol | oned

t RZ®en¥1i[[ SG@T Pymto lmbnebufﬁm(ﬁ OQU@"I E\Ié’é}l 1GaM Mgﬂlz, 20 mM
bi f r (1 4. .10
D HEE P 50 (e BT b I IRATE S B g,

2 1RnéterrB&taSE slillowsetlnpollyp@bieie pncdstoahdauﬁ?{gal O atof 20x
Turku, Finland) is added (50 L/well) and plates are 10

c SoRteatiagd stagk folpterseireraist msped flHPMS G PHPR% Pere ipgybated for

PR VR TR G B BRpefe §r SRpamsRy S

THigtraticaroht@ 96;1wedi| td;smcehzepd:smr (Pankatd)analfol[@&fa]@rtﬁyeﬁ filtration

eS8 Rk b B SRTREBL S OBl uii i M Neatpo,,

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

a Packard 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
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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prepared by sequentially adding final concentrationsof
0.026 g/1 nenbrane 15 protein (kappa: in-house, delta:

WE00R0F72E) mer), 10 g/m saponin, 3 pM GDP and PQI/RR20A¢A11150

10

15
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25

30

[ 35S] GTPyS to binding buffer (100 mM NaCl, 10 niM
Myl 2, 20 M HEPES, pH 7.4) on ice. The prepared

MRsHMoRIHer qhyhlmd(alz%llpﬁy@ddme @&apoudndaash ghvesdy f(prP ECso (nM)
96- shal | ow wel | ]pr opyl ene pl ates contai ning

ofof absut 108 9¢ &ass.r lat %d embbdimenhshef- Qa@drarzgltyl plperldme

PR REPRR St Reeaf s BREaBEriRE oy it

t %Eﬂﬂoﬁﬂﬁ@iﬂ thY 4'@Ridshzofyil I pli FeRidi CaNpSunAS Wil hhvd 4 § VI ECso (nM)
har vest er I(_‘Packar d% and fol | owed bé three filtration

weed rbeutili ardessodn pill prashersmebadimentnie BuPrastiazold-pigaridine

S%%éﬁ? f@] g!‘r\dlee T%%C{gRFMﬁ g)a%OLE g'ultr§f1 :?E es were

pl/well scintillation cocktail (M croScint?20,
P460304¢) waq @lédthmant ipitlat IaSXMEI effed ehitied bym cadpaund relative

FahdT S Cdiegef by . SrpefosBheL G dorentia BAMGO)

ofy Rarld yélgnsqr exh&iaNg, RO EOTP ERfix (IBVLARIMdSSREO AR fficacy of
for t he conpound at a “receptor.

4a®oamoazd)lqnlreqmppprqumtrmm @ahp@hmdsT yoygilyahd y havi ng a

of ab ut 500 | ess | ate,, 3
opi ‘8?‘% ?Z@iﬂm’% ‘df“l‘fn P8R S H’é‘v%ﬁ’blo(éwéma’ﬁ(ﬂé’?greater than
4-50%@ dinazelel boRi &t itieH ne)xa@amguia ridhnk IColipéands wiBliRave a p
EC50 (nM of about 1000 or less. In still another -98

WSDR vya@s?oz 28 gmater BRpGHGH-0mstRloanoghen sanbaditent thee
2 ! et =%
cCERPHRT i QBT OB RO Mp PR (B P Efcater than

erg3odi inmesntl, anbfhﬁr émﬁkcadieaz%W@pa@mﬁl@m@@@mpmﬁsﬁ will
wi ll have a r{gcg (nM_. of about 10 or less. In
sthiare a gfethEmaxd gt thamkP04e-oxadi azol yI - pi peri

di ne Conpounds w || have a GIP EC50 (nM_ 5 of about I
or less. In stilP-RBabtQRE-l=RueeptopRunctianData

4- Oxadi azol yl - pi peridi ne Conpounds will have a

E &dST M OfOI@frqu@Tp 53659 s th@ §§nceLtQQl?b§i4(Jf a g’-lr;F oﬁH@éro@dlﬁg 50%

e maxi mal ect elicited by a conp oun
t f@étlm‘rhe)omaéfﬂspantse dofajne compbai] athﬁRb—)llrecFdem

o QPR e bR ey WHEG £ ER RN of bout

ef1i 00dGY 145 stidhllate ORMTPPURRid-Rckpt8Afuniol ! R\RR ndAUI&H, the
di arr hea. Typically the 4-Oxadi azol yl - pi peri di ne

o&@a@ml)obrnlperhhmecampwsmﬂ%a(ve@n OR1gt 68EPECtoHaM) of about
1000 or less. In still another embodiment, the 4-Oxadiazolyl-piperidine Compounds

will have an ORL-1 GTP ECsy (nM) of about 100 or less. In still another

embodiment, the 4-Oxadiazolyl-piperidine Compounds will have an ORL-1 GTP
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.

[00366] 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

ORL-1 GTP Emax (%) value measures the efficacy of a compound to treat or
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50% I n one enbodi nent the 4-Oxadi azol yl - pi peri di ne
Conpounds wi Il have a GIP Emax (% of greater than

wqay/0512%ti |1 anot her enbodi nent the PCT/EP2006/011150

10

4- Oxadi azol yl - pi peri di ne Conpounds will have a GIP

Emax (% of greater than 15 88% In still another

erpe&n B of BRrfe O RalisAR) the 2R LRIAA] YIS fRRRRUNSRpMlds h
hz?\?e an&{éTg Erraxe(%%c;f gjr eater than )rng)H‘%?l 5.12. 3p e
ORn-ORRd (@ PP Emaryfiotdf greaBattbar Y86 5] o@RimtodBNENELS0 i s

s OREN DY Bherte oA R R Ge &Y OB B pmik ()81 ereater
I RRAPL V% 121l g ieabolithenpiiees-OthMazdPorppeidite 0a4ipdands

an ORL-1 GIP EC50 (nM of about 10,000 or |ess
stWithhase an ORL-1 () Bingx (%6¢ epeisater thaat884n . Inistillomether

e [ t - Oxadi . V] piper i di Conna
cIAAIROh ¢ R R BRI TR BEC AL ROBBR e e
| eBhax (99) Stdrédterahgi b@%enbodi nent, the

4- Oxadi azol yl - pi peri di ne Conpounds w Il have an ORL-1
GIP_EC50 (nM of a?ou&éoo or less. In still_ another
24083 bdi medh the Febla ] briod sotesecHy e Bipacisss hipduklso0 and
Wi L f

: ndi"l;l; ?ﬁ\é& afﬁlgtp ; Oéir%bGilo-’Eﬁ '#Eﬁt? ?ect(aﬁtgp ad suﬁ&%ﬂzeé (Por%e I:@rﬁﬁounds
4-KABRARzANX apd pe¥E.di ne Conpounds wi Il have an ORL-1
GIP EC50 (nM of about 10 or less. [00366] ORL-1 GIP
Emax % is the maxi mal effect ‘!i’lfi ited by a conpound

30 relative to the effect elT#ltdd by nociceptin, a

st andard-ORL-1-agoni-st-—Generally; -

(% vdlepeoymdgsures thekefficacy of a conpodito treat
or -99 WD 20Q7/ @5722%TPCT/ EP2006/[01%150 pflévent %ai n
or dijarrhea. |Typircdl E{>¢ HeSW-Tonaxdi aza) y|l - HEAREr i|diGAB Emax
Conpounds—havie—an of™h IGTP Epax (99—of é?l\ééfur than
50% (1l n one enmbodinent tHhe 4- Oxadi azolyl - pi perildi ne
ConmpqunddEwi ||l hel2g ald.IORL- 1 181 B8a%74 |99 of grjeater

than|75% In|still |another enbodijment tlhe

4- Oxadi agol yI[- pi pgar{i ding [CoMedds ¢9s 3 1 Hgyg |an 28.00
ORL- I—GFPEmgx—(%jof —gregater—than 88% "t n—stiijt

anot her—enrbgdient—t-he Oadi-azeby— piperi-ditfe

of greater

COnpr:n(f@XV\/iull Heel arf- P - 1 848 1@%9(4(
t han |100% 14d0367] |In thg Table 1 bel ow,

respect iace paranetogr s Ki,| GTRoEG 5B4@rd] GIP Emax for
the ,[ORC-TI, |6 and K receptor areg sunmmarized for the
conpouhds

Compound ) K
Ki GTP Ki GTP
ECS50 GTP Emax ECS50 GTP Emax

nM nM
AFE 3619.47 151.62 1256.66 44.67
AFL 223.18 84.04 114.5 3291 1681.48 52.67
AFX 2321.18 365.15 3832.77 41.67
AGE 340.64 21.53 104.33 91.91 703.59 56.00
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10 AFE, AFL, AFX and AGE. Table 1 Conpound ORL1 GIP
GIP K EC50 GTP Emax K EC50 GTP Emax lan) OM ~) OW
WRRB7851329 16. 11 116. 50 1840.74 AFL 1.11 1.04 1RGI/BH2006/011150

695.88 >20 pm 28.00 AFX 4.82 8.09 90.00 1293.04 AGE

1.29 2.03 103.33 3846.20 Conpound a K GIP GIP K

E P EnepheloredePidy &k RnEIBSt t6 e MmitddNh stapel deific
3%@ 151. 62%)12%6. 66 44.67 AFL 223.18 84.%4%3.9@
3zmbodimedits digclesedan thegxanpdeswhigh @ggnteadgaillgstrationggf a few

AGE 340. 21.53 104. 33 91.91 703.59 56.00 -..100.
G b I ety sipedln o aka Tidioppl egtyvient are
| RMeHh tHNscbe Oathistifvditioh] Mdeed vaRo8EMPAIflRYtibieof the invention in

speci fic enbodi ments disclosed in the exanples which )
5 amdditign é Hege glown angsdeseribedheran wall begomeapagans tgthopggkilled in

i ' n I t e i Iy

o HL Lo RN GAPOAELE o or HicorpdRECd Bl

I ndeed, various nodifications of the invention in 5

adad3aopn t o A hombesdfoeferames libasdbeeb eited) dreadintiremlilstlosures of

beﬁgﬂg appar ent t&Fthoaefﬁkilled in the art and are

i AYRAHHEE TRPTPIRied iete Y fiere8%pe of the appended

clainms. [00369] A nunber of references have been

cited, the entire disclosures of which are

i ncorporated herein by reference. - 101 WO
2007/ 057229 PCT/ EP2006/ 011150 CLAI M5
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1. A conpound of forrmula (1): Ar4 Are NN Ar 21 O
Ri (R3) 5 G or a pharmaceutically acceptable salt

W@ pWies229 wherein: Ar' is -C3-C8 cycloal kyl, pPER§P2006/011150

10

15

20

napht hyl, anthryl, phenanthryl or 10 -(5- to
7-menber ed) heteroaryl, each being unsubstituted or
substituted wth one or noCeARRIQroups; Ar2 is
phenyl , naphthyl, anthryl, phenanthryl or -(5- to
7-menbered) heteroaryl, each being unsubstituted or
substituted wth n or three R2 groups; Ar4 is

EB cyglonufy?g Fﬁeny a%aphthyl, ant hryl ,
phenanthryl or -(5- to 7-nenbered) heteroaryl, each
bei ng unsubstituted or substituted with one, two, or
three R2 groups; Gis -H, C(O) R4,

(O (CH2)" R5, -(C, -@8 gfe) C(QYOR4, or -(C, -C5
al kyl ene) R5; Rl = -H, -C( N , \- C(O ~CO2R4,
-CHO, -CN, -(C, -cA" a yI) -C4 @l kyl),
-C(ON(C, -C4 al kyl) 2, CHF2 J CH2Fy CH2) 1/~

- CF
e e /--\ -C—NﬁR4 C-N - C—NIR3)§-NO /N1 or
(CH2) R2 and R3 are each independently -hal agen,
-C, -C3 alkyl, -OC -C3 alkyl), -NH(C1-C3 al kyl),
-N(C1-C3 al kyl)2, -CF3 or -QOCF3; -102 WO 2007/057229
PCT/ EP2006/ 011150 R4 = -H, -d-Co alkyl, -CH2Q G -C4
al kyl), -CH2ZN(G -C4 al kyl?

ora pharmaceutlcally acceptable salt thereof, wherein:

Ar' is -C3-Cs cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl or
-(5- to 7-membered) heteroaryl, each being unsubstituted or substituted with one or
more R, groups;

A is phenyl, naphthyl, anthryl, phenanthryl or -(5- to 7-membered)
heteroaryl, each being unsubstituted or substituted with one, two, or three R? groups;

Ar’ is -C;-Cg cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl or
-(5- to 7-membered) heteroaryl, each being unsubstituted or substituted with one,
two, or three R groups;

G is -H, -C(O)(CH,).CO,R*, -C(O)(CH,).R>, -(C,-Cs
alkylene)C(O)OR?, or -(C,-Cs alkylene)R’;

R'= -H, -C(O)NH,, -C(O)NHOH, -CO,R*, -CHO, -CN, -(C,-C4
alkyl), -C(O)NH(C,-C; alkyl), -C(O)N(C,-C4 alkyl),;, -CF;, -CHF,, -CH;F,

(CHy),

b /7 \ _E_N I AN m 7/ N\

—C—N N—R4 —C—N —C—N O
— ’ (CHp) of — >

R? and R? are each independently -halogen, -C,-C; alkyl, -O(C,-Cs
alkyl), -NH(C,-C; alkyl), -N(C,-Cj alkyl),, -CF3 or -OCFs;

-102-



or -CH2NH(Gi-C4 alkyl); R5 = -NH2, -NHSCRR4, -C(O) NH2,
-C(O) NHOH, - SO2NH2, = - C(O) NH(C1-C4 al kyl ),

WO OPReSeL- C4 al kyl )2, -SO2NH(Cl -C4 al kyl ), - SBZMEEI00€11150

10

15

20

5 alkyl)2, -H -0OH -CN, -C3-C8 cycloal kyl, phenyl,
napht hyl, anthryl, phenanthryl, or -(5- to 7-nenbered)
heteroaryl, each -C3-C8 cycl oal kyl, phenyl, naphthyl,
anthryl, phenanthryl, or -(5- to 7-nenbered)

het eroaryl being unsubstituted or substituted wth
one or nore R2 groups; in = an integer ranging fromO
to 4; 10 n = an integer ranging from1l to 4, p =0
or 1; and q = an integer ranging froml to 6. 2. 2. A
conpound of R'e# nH| ac(d,) alkHd -BHAOEYTY aliyly, H:HZN(CI &, alkyl),,
(R G 20 or a pharnaceutlcally acceptable salt

t Wer-&6hNHigeCaialkyl);- 103 WD 2007/ 057229

PCT/ EP2006/ Q511 ph nt
phenanthrylqgs Q?%’ans %énbe ggfphg?gﬁ%g%yﬁ ) gﬁHL

beC((g)l\l}m&l{tISJ Alk ), e@(@}N(@t&talkﬂbzeonNH(@r@. alkwp SQEN(C; Cs
t hree groups; Ar4 is -C3-C8 cycloal ky

néﬂthH @Ht HWI 'Cpf‘;@ﬁﬁ‘ﬁ?m‘y’lb Pkﬁn}’l,_n(aghthyb aq&frﬁnﬁg‘rnégt}lryl or
ek oAby SETRELAG, YASUESLEL UIRIEN.SHESH WSH RS, antry,

- heNdnCiixt), 0E((S) (RAmenfBetdd) ﬁb{%}oarﬁﬁaemg(ﬁsu@ltuted or substituted
al kylene) (O OR4, or -(Cl-C5 alkylene)R5 ; R = H
_ (1) MOT OQTE B ERHRS; - CO2R4, - CHO, - N, -(Cl-C4

alkyl), - Q)lug%gétegé%é&)fmm HANCL-C4 al kyl) 2,

-CF3, -CHF2
n = an integer ranging from 1 to 4;

p=0or1;and

q = an integer ranging from 1 to 6.

2. 2. A compound of formula (II):

or a pharmaceutically acceptable salt thereof, wherein:
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O(CH2)g 0/ \ -CNOO/ \ -CNNR -CN-GNO 10
(CH2) , or \/ R2 and R3 are each independently

wha00oH8129 - C1- C3 al kyl, -OQ(Ci-C3 alkyl), -NHBIFEB2006/011150

10

15

20

al kyl), -N(GC -C3 alkyl)2, -CF3, or -OCF3; R4 = -H,

-Cl-Clo al kyl, -CH2Q(C1-C4 al kyl), -CH2ZN(G -C4

al kyl )2, or -CH2ZNH(G -C4 alkyl); 15 R5 = -NH2,

-NHSQ2R4, -C(O NH2, -C(O NHOH, - SO2NH2,

-C(ONH(CL-C4 alkyl), -C(ONG -4 al kyl) 2,

-S2NH(Cl -4 al kyl), -S2N(G -C4  alkyl)2, -H -OH,

-CN, -C3-C8 cycloal kyl, phenyl, naphthyl, anthryl,
phenanthryl, or -(5- to 7-nenbered) heteroaryl, each

- C3-C8 cycl Oﬁpké/bherﬂheﬁﬁhthynaﬁ’thhh hen@ithRA Ydr.-(5- to 7-membered)
phenant hryl, or -(5- 7- menber e heteroaryl, bein
urhstsearyt, gecdcbeing \mﬂybﬁtittlt?ﬂ@d sulpgtuigd it ae, thRoor tbree R” groups;

three R2 gro t mOto

n = an int eg’gp agélcﬁ y‘fq}) %I%yf%ﬁény 911@1810? Tan SHoP }(ﬁenanfhwl or
I N{£ger-manpéred) Het&dudyl teactPbeing uﬂéﬁﬁsM&eﬁQQZﬁ%@g@wnh one,
PCT/ EP2006/ 011150 3. The conpound of claim 1, wherein

Artwo, o threedk RIagRS; ar e phenyl . 4. The conpound of claim

of olaim 1 o U BRI Gk GRER

cg(n%;;wcq?)onéibm klocs :ak e)RP g R is _C(|02< NH2
- a
al kyl). 10 R'ThH, cdz‘a %NQQSHI -(92Ra, éH)QaGN RCi-Cq

hf’a“s“:g'-sg%>r@§éé’%'@”?g@‘”@k e L N

2, wherein G = (CH2)2NH§% 10 The conpound of

claiml or 2, vvhere|® C(O)NH2 -
o =t O Van
—C—N N—R, —C—N —C-N O
__/ ; (CHy) =1 or _/

R? and R’ are each independently halogen, -C,-C; alkyl, -O(C;-C;
alkyl), -NH(C,-C; alkyl), -N(C,-C; alkyl),, -CF3, or -OCF3;

R*= -H, -C,-Cyg alkyl, -CH,0(C,-Cj alkyl), -CH,N(C,-C, alkyl),, or
-CH;NH(C,-C4 alkyl);

R’ = -NH,, -NHSO,R*, -C(O)NH,, -C(O)NHOH, - SO,NH,,
-C(O)NH(C,-C4 alkyl), -C(O)N(C,;-C4 alkyl)z, -SO,NH(C,-C4 alkyl), -SO;N(C,-Cy
alkyl),, -H, -OH, -CN, -C;-Cjg cycloalkyl, phenyl, naphthyl, anthryl, phenanthryl, or
-(5- to 7-membered) heteroaryl, each -C3-Cg cycloalkyl, phenyl, naphthyl, anthryl,
phenanthryl, or -(5- to 7-membered) heteroaryl, being unsubstituted or substituted
with one, two, or three R? groups;

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.
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CH2C( O
al kyl ),

NH(C -C4 al kyl) or-CH2ZC(ON(G -C4 al kyl) (Cl-C4
preferably -CH2ZC(O NH2. 20 11. The conpound

W@Roozhi2ee 1 or 2, wherein G = - CH2C( O) OCH2CH3. PCT/RP200¢1€11150

10

15

20

25

compoun
2. 25

is O 1
14. The
-(CH2) 2
wher ei n
claiml
conpris
phar mac
18. The
| east o
of an o
an agtl
pai n’in
ani mal

compoun
conpbi si
| east o
of an o
an apti
opi oi d-

cont aci
recepto
claim1l
the fec

8.

10.

11.

12.

13.

d of claim110 or 11, wherein R = -C(O N(CH3)
13. The conpound of claim 10 or 11, wherein R
1 -CN-105 WO 2007/ 057229 PCT/ EP2006/ 011150
compound of claiml or 2, wherein G =
C(O OCH2CH3. 15. The compound of claim1l or 2,
G=-(CH2)4C(O OCH2CH3. 5 16. The conpound of
or 2, wherein p = 1. 17. A conposition
ing a compound of claiml1l or 2 and a
eutically acceptable carrier or excipient.
CoHP Q&hh&ﬁﬂ dz}fclaf‘i}nai' Whkfein Mr tﬁl}er arfOAP o %)
ne conpo sel ectéd fromtHhe gfoup cons
p|0|d analgeS|c a non- op|0|d anal gesi c, and
- t|c a 9. d f0 tre tin

TG ARt st B AT st A g hes
|n need thereof an effective anount of a
d of claiml or 2, preferably further
i n@hammlmdetrﬂd@malnoreif deréiv en adoudtG oft.at
ne conpound selected fromthe group consisting
pi oid anal gesic, a non-opioid anal gesic, and
- B¢ bémp@aftof c?eﬂmzloor ﬁwﬁe;tehom‘ fsoC(GNm | -GONIH(C,-C4
receptor function in conpr|5|ng
nt alkYbepr -CEQpEKTH ecoqlklé&b@le%ﬁlﬂ?g )an opi oi d
r wwth an effective anount of a conpound of
or 2. 25 21. The nethod of claim 20, wherein
epThe corapaeldadictdmf I ard, twhergin & s ~CN.

The compound of claim 1 or 2, whereinm =1, p=0and q = 3.

The compound of claim 1 or 2, wherein G = -(CH;),NHSO,H.

The compound of claim 1 or 2, wherein G = -CH,C(O)NHj,, -
CH,C(O)NH(C,-C4 alkyl) or -CH,C(O)N(C,-C4 alkyl) (C,-C4 alkyl),
preferably —CH,C(O)NH,.

The compound of claim 1 or 2, wherein G = -CH,C(O)OCH,CH3,

The compound of claim 10 or 11, wherein R'=-C(O)N(CH3)».

The compound of claim 10 or 11, wherein R is



consisting of a K-opioid receptor, a -opioid receptor
a 6-opioid receptor, and an ORL-1 receptor. - 106 WO

wWQRoB709379229 PCT/ EP2006/ 011150 22. A nethod fBET/EP2006/011150

10

15

20

25

preparing a conposition, the nethod conprising
adm xi ng a conpound of claiml or 2 and a

phar maceutically acceptable carrier or excipient. 5
23. A kit conprising a container containing the
conposition of claim17, preferably further
conprising an anti-diarrheal agent. 24. Use of a
conpound of claim1l or 2 or a pharnaceutically
acceptable salt thereof in the preparation of a

medi canment in the treatnent or prevention 10 of pain

or O%@r ?'?‘E gggpoﬁdg?mgm%&f wHF 2= Ne@, 2'&@')0@#@%

a pharnaceutlca
thereof - 107 WO 2007/057229 PCT/ EP2006/ 011150 26.

A coppound, of 1 Swumd| 3 RimHor 7 irein G = -(CH2)sC(O)OCH,CHs,

16.  The compound of claim 1 or 2, wherein p = 1.

17. A composition comprising a compound of claim 1 or 2 and a

pharmaceutically acceptable carrier or excipient.

18.  The composition of claim 17, further comprising at least one compound
selected from the group consisting of an opioid analgesic, a non-opioid

analgesic, and an anti-emetic agent.

19. A method for treating pain in an animal, comprising administering to an
animal in need thereof an effective amount of a compound of claim 1 or 2,
preferably 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-emetic agent.

20. A method for stimulating opioid-receptor function in a cell, comprising
contacint a cell capable of expressing an opioid receptor with an effective

amount of a compound of claim 1 or 2.
21.  The method of claim 20, wherein the receptor is selected from the group

consisting of a k-opioid receptor, a p-opioid receptor, a 8-opioid receptor,

and an ORL-1 receptor.

- 106 -



O NCH3 / \ NCH3 O 5 or a pharmaceutical salt
thereof. 27. A conpound of formula Cg o NO O H3C
WORMGHF7229.0 or a pharmaceutical salt thereof. BPCI/BB00¢N11150

2007/ 057229 PCT/ EP2006/ 011150 28. A conpound of
formula\ NNH2 O N C-_<ON O5 or a pharnmaceuti cal
salt thereof. 29. Use of a conpound of claiml or 2 or
a pharmaceutically acceptable salt thereof as a

medi canent. 10 30. Use of a conpound for claiml or 2
or a pharmaceutically acceptable salt thereof in the
preparation of a medicanment for stinulating

opi o d-recept function in a cell npr.i si ng

cont ¢t i ng thethad fo T PAPIHING a&P”@QﬁPégéﬁﬁ gregipd @mpasalz, admixing a
recept or %rﬁﬁb&'a Flelaintil % APHMarRhcduialfPITeMABc irricr or

claiml or
exc1plent.

5 23. A kit comprising a container containing the composition of claim 17,

preferably further comprising an anti-diarrheal agent.
24.  Use of a compound of claim 1 or 2 or a pharmaceutically acceptable salt
thereof in the preparation of a medicament in the treatment or prevention

10 of pain or diarrhea.

25. A compound of formula

HiC

CH,

Q o

or a pharmaceutical salt thereof.

15
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or a pharmaceutically acceptable salt thereof. 15 -
109

WO 2007/057229 PCT/EP2006/011150
26. A compound of formula
N/O
[/
N NH,
(0)
N
CHs

O
9]
or a pharmaceutical salt thereof.
27. A compound of formula
N/O
[ )——}
N
N

Q
O >
H3C

N

_ @
m e

or a pharmaceutical salt thereof.
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28. A compound of formula

5 or a pharmaceutical salt thereof.

29.  Use of a compound of claim 1 or 2 or a pharmaceutically acceptable salt

thereof as a medicament.

10 30.  Use ofacompound 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 claim 1 or 2
or a pharmaceutically acceptable salt thereof.

15
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