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WD 2008/ 053352 PCT/ | B2007/ 003411 1 PHENYLPROPI ONAM DE
COMPOUNDS AND THE USE THEREOF FI ELD OF THE | NVENTI ON

WO QB/0FI355 i nvention is in the field of nediciPel/1B2007/003411

chem stry. The invention relates 5 to novel
phenyl propi onani de conpounds that act as opioid
agonists. BACKGROUND ART [02] Pain is the nost conmon

C CRE R OR RHE R TFINIR AN ruf st e

pain is usually self-limted, chronic pain can

persist for 3 nonths or longer and |l ead to significant
changes in a patient's ersonalipg lifestyle,
functional abilit VIION: Tife (K M

Fol ey, Pain, in Ceci] Textbook of Medici ne, 100-1

[GlC. ~ Berlét invenian ks inghqfisld gk medigipalrhemisttys 3bg )nvelitson relates

|
o B A ek s ASRRAE, 4 ng bt

not limted to acetylsallcycllc acid, choline
magnesi um trisalicyl ate, acetaninophen, i bupr of en,

fenoprofen, diflusin ﬁﬁﬁf m or an opioid
anal gesi c, includingq%ﬁﬁ%%%]?'6 |nr§§g‘to nmor phi ne,

hydr onor phone, net hadone, 20 | evorphanol, fentanyl,
oxycodone and oxynor phone. 1d. [04] U S. Patent Nos.

576, 650. 6, 1,66 7
B e g s t504 By Ry B hftn RS colPfholheltadvice
atd desthbat iPalnl @d bpiapee br:id:hrenid efWhilatcutepaif musual@eseﬁ"shmﬂed
eripherally ac eral tes
cBroaic st Gt s Jaobuy 1A a#tOéié%ﬁcamq%l SRS
Pt desyndity, DIRQBNE, mbhﬂlaeﬂuyd@frdv\éﬁn1uqaemytoh Hfe (iKaMeFoley,

i pheral anal gesic action. W 2008/ 053352
Jigz@r/uf §Q@b7ﬁqx@@3]grgf Medjicine 100- 107, J.C. Bennett and% Plum eds., 20" ed.

1996).

[03] Pain has been traditionally managed by administering a non-opioid
analgesic, including but not limited to acetylsalicyclic acid, choline magnesium
trisalicylate, acetaminophen, ibuprofen, fenoprofen, diflusinal and naproxen; or an opioid
analgesic, including but not limited to morphine, hydromorphone, methadone,

levorphanol, fentanyl, oxycodone and oxymorphone. Id.

[04] U.S. Patent Nos. 6,576,650 6,166,039 and 5,849,761 to Yaksh, and U.S.
Patent No. 6,573,282, to Yaksh et al., describe 1,4-substituted piperidine derivatives for

use as peripherally acting anti-hyperalgesic opiates.

[05] U.S. Patent No. 6,362,203 B1 to Mogi et al. describes 4-hydroxy-4-

phenylpiperidine derivatives that have peripheral analgesic action.



10

15

20

25

[06] Canadi an Patent Publication No. 949560 of Carron

et al. describes piperidine derivatives for use as
waraBgeBssrs. [07] International PCT Publicati orCTB2007/003411

02/ 38185 A2 by Dunn et al. describes 5

1, 4-substituted piperidine conpounds for use as

anti - hyperal gesic opiates. [08] International PCT

Publ i cati on WO 01/ 70689 Al describes piperidine
[06]der i vatdnadian Patent RiblieationpN®0doB0ra Cappp et &l gdnserdes pipegdine

.1 09 %;aditionfl.%$ioid anal gesics exert their
da“%Wé%h COPOi LA E i vity once they have passed

t hrough the bl ood-brain barrier (BBB). But passage

t hrough the BBB can |ead to undesirable centra

nervous syste - medi d.si ffects u a
[07]; espi rIafealﬂa}waénﬁ&i@b&ﬁ?mﬁ@ﬁe@%@%é %fgb ytclé'll%]r ei ﬁg g ?SC%beS
1,4-bUMSHERIGHpSHdu c@ﬁ?@ﬁlﬂlﬁ F6iCuse 6O ARI-hpRidl gftic dpidesunvant ed
euphoria.” 15 [010] There renmins a continuing need for
new drugs that can be used to treat or prevent pain,
and that reduce or avoid one or nore side effects
assOCi | {fcl YA1 dlcritidk BipeMyARY
[08](): THE&]E%\%]%%%\(F 1{ gﬁ%&%b@@& gfs)z(?ﬁglgiﬁlv ention giﬁjs
derivathat ot usoat drpoiddaeeshbtosageystpr opi onani de  conpounds
represented by Fornmula |, below, and the
pharmaceutically acceptable salts, prodrugs and
sol vates thereof, as agonists of opioid receptors.
[09Cer t ai Traditivpelopisid ehal @sicsekertihair phamacelppisdtasdvitibonsh Sy

selectjvit or, t . OpI_Oi ept '
hav ot erhrS Bebiara e dp B B Ehrsp Bl Phéh tng pRp can
1ea&tﬁ%aeﬁﬂaslﬁ%ara1aleldfoﬁmr/rseho(r(em)anai/—iétamidweﬂchts, setrain i n

t he periphery, WO 2008/ 053352 PCT/1B2007/003411 3 . .
eI} ATHESH e BRSSP T HICF gt BB BEe, cohstipaion
anddnSAhicAQuptigvent ing or aneliorating a disorder

responsive to the activation of opioid receptors in a

mammal suffering fromsuch a disorder by

adm ni stering an effective anount of a conpound of

[015]or mul Fhbre rQhaifls a continuing need for new drugs that can be used to treat or

prevent pain, and that reduce or avoid one or more side effects associated with traditional

therapy.

BRIEF SUMMARY OF THE INVENTION

[011] The present invention is related to the use of phenylpropionamide
compounds represented by Formula I, below, and the pharmaceutically acceptable salts,
prodrugs and solvates thereof, as agonists of opioid receptors. Certain compounds of
Formula I are expected to show selectivity for the p opioid receptor. Certain compounds
of Formula I are expected to not readily cross the BBB, and therefore to effectively

remain in the periphery.
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pharmaceutically acceptable salt, prodrug or solvate
thereof, as described herein. More 5 specifically,
wWao b@siosssent i on is related to treating, preventPCIB007/003411
aneliorating a disorder responsive to the activation
of opioid receptors outside of the CNS (i.e., in the
peri pheral nervous systenm), in a manmal suffering
fromsuch a disorder, by adm nistering an effective
[0121no u ntT}CefpréSeﬁDﬁpﬁlﬂmd iodlsdotatad ta tregting preventing or ameliorating a

phar maceuti c ccept.abl e sa . prodr or I e
discpgrRFaB RS HhoctH TR AP BIHoeptyrt Bt Qi fapPouch
a difdi&er By 28R MistbriMeet dfRdtiveSaribune 61 £cbnliuhd @8Forgila 1, or a

preventing or aneliorating a disorder respon5|ve to
phatkeseuticelly aecepigblsalbpredtae PeobFioRereph a3 dergtibRg herein. More

sp e&ﬁ;aﬂ I 0 eh @5 1t§ lﬂé’lPte@ tdj‘ﬂrecaﬂﬁg ﬁ%‘e\k&ﬁn@% di‘ﬁe?fo@a[tin@ @ d@ddrder

tive anoun a conpo ornuia I, or a
resmhavmahm adtvatioyofapiwd rebptersoaside qf it e NG (kﬁ ig dhaperipheral

as describ 5c:her ei f
neryieFEYT g Toh Carae) SR dot p dhPRP Hy e
effcdfR At 60k Eympduie o8Bbrimiid 1, Oﬂa plarmacayticalydhcceae st

are pain, such _as chronjc pain, neuropathic pain,
m0¢ﬁgpéﬁﬂﬁ¥%ﬂ§“§§@ﬁ ﬁﬁﬂpﬁiﬁﬁ Nt o osteoarthritis, pain

due to rheumatoid arthritis, cancer pain, pain due to

spinal cord injury, surgical pain or acute pain,

di arrhea, neurol ogical . disorders such as Parkinson's

[013) seasE onaaspech Biearessnidnvngan isditeried pirealing; RIgvRUENg or’
améi%étﬁ%% d&?dei?é%%@&&ée% the3fcliS&ondt %Bfoﬁ?fe@ tHFe IDA Mlahﬁ»lﬁi‘é

ei mer' s di sease and ementi as,
suffepng épsysuchradisheienby ejmintsteriog ap Qﬁfmi@/e @ﬁloﬂh@f@rcé@@ﬁt‘n Of

t1o ma S
Foriils ot P Rere R tat N ecr e R RGhie or 3PP Shergor, os dsporibed
her@inS O pteticulaiiélcasd difakis rmnm @e teaah pesventng Dndlrychcmated by
ag ents, anti -depr essant ent ents to treat,.str.ess
the @ Hign pLan SRRRTECTPT AieaRin, s OB Gourgerthi gait,
infRARE VB ﬁmsgfﬁlﬁ 622D sROMP s %ﬁ&?@ﬁd t8$heumi®oid arthritis, cancer

anti-eplleptic or anti - convul sant agents. [014] I n on?
paingpécducttp éPlpﬁle,cQéhmJW\ﬁéTf&i@abﬁalE PB ¥R SGauTheg

I
P, RS NSRS, i

deﬂ?ﬁé’ﬁioh&?&@s?ﬁ%ﬂﬁi,]merﬂor[y(ldﬁ]e g duatofAlrhdvaer’ &élp@@@l? and/pre
derﬁgneusalg %tr epi é}/)g}r) tPlurtrPlet?no?g It & o pho%rrlga o%ﬁl pr%gent invention may be used

as anesthetic agents, neuroprotective agents, agents to treat neurological disorders such as

Parkinson’s disease, anxiolytic agents, anti-depressant agents, agents to treat stress
disorders, agents to treat memory loss e.g. due to Alzheimer’s disease and(or dementias,

anti-epileptic or anti-convulsant agents.

[014] In one aspect the present invention provides novel compounds of Formula I,

and the pharmaceutically acceptable salts, prodrugs and solvates thereof. .
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conpositions useful for treating, preventing or

aneliorating a disorder responsive to the activation
w@bBo0sp53B3s receptors, said phannaceuti cal conpPGI/IB2067/003411

contai ning an effective 5 anount of a conpound of

Formula I, or a pharmaceutically acceptable salt,

prodrug or solvate thereof, optionally adm xed with

one or nore pharnaceutically acceptable carriers or

excipients. [016] In a further aspect, the present

i nvention provides a nethod for treating, 10
[015]r eV enlnl afyrther aapret, ity @esantinperition peovides phawriceutisal n,

neur.opat hj in, inflammtor ain LC X
comeRBRpEPH o FFAt PR EAEe e g TSGR o B e
acti®AtfoR G bpidi BB, Bhidgphafifaepaitalcdfpostibmubetainingom edfective

phar maceutically acceptable salt, prodru r sol vate
amquakelgpgompopad gf %‘?iﬁ*{\%ﬂ > Pha Hléaé@a?ﬁlﬁ%azlé’ﬁc‘f‘?? ft prodiug or
solRiRERLE Qﬂi&lﬁllﬁ N&hixRd 3ith e odRofebhéimdcButitalliihbdptable

aspect, 'the present invention provides a nethod of
carmvsiot excipigpts. acti vity at an opioid receptor conprising
exposing the receptor to an effective anmount of at

| east one conpound of Fornmula I, or a pharmaceutically

acceptabl e salt, prodrug or solvate thereof. 20 [018]
[016n a f i 4 hethewaspent] the presenp irosetinn provides d weathpd dritepating,

t he use of.a conpound of Fornula l . .
preyRbp kAL enei RUR e F, eygrs Patky pebripedtly piln- dplampatopypain,
surgiBAPAR o abite bHiR), ofrafatthes; byémbistéringeaietfeotire ani@mt of a

reating, preventing or anmeliorating pain.(e.qg.
COTRIUBH pélgorwil%l,a ophgphBpacHical yACREP I ?ﬂﬁnﬂf&f*‘éﬂgﬂﬁa]ivﬁt,e thereof,
to i hGPn REd OF REh AEMERND BicRintion oR afBIdHRtion. OF  for

treating, preventing or aneliorating diarrhea in a

mamal . 25 [019] In a further aspect, the present

i nvention provides radio-I|abel ed conpounds of Formula

and u ' f modulatin
(017} ar e ST peS B8 pFapRaH2on SOvIUBE cthod of modulting
actbaly uadrespioid seqeptdi obmprasits exposing thedeasgtor &0 ameffistive gmount of

tor. Utiljzi h di o-|.abel
o Y gty LRl © Sonplila@eti R Sl londet
solWi: AReRF053352 PCT/ 1 B2007/ 003411 5 further provides a

nmet hod for screening a candi date conpound for the
ability to bind to

[018] In a further aspect, the present invention provides the use of a compound of
Formula I, or a pharmaceutically acceptable salt, prodrug or solvate thereof, in the
manufacture of a medicament for treating, preventing or ameliorating pain (e.g. chronic
pain, neuropathic pain, inflammatory pain, surgical pain or acute pain) in a mammal, or

for treating, preventing or ameliorating diarrhea in a mammal.

[019] In a further aspect, the present invention provides radio-labeled compounds
of Formula I and the use of such compounds, or their pharmaceutically acceptable salts,
prodrugs or solvates, as radioligands for binding to an opioid receptor. Utilizing such

radio-labeled (e.g., *H, ¢ or C-radio-labeled) compounds, the present invention
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an opioid receptor. This nethod conprises: a)
introducing a fixed concentration of the

w0 aeB05338bel ed conmpound to the receptor under PCT/IB2007/003411
conditions that permt binding of the radio- |abeled
conmpound to the receptor to forma conplex; b)
titrating the conplex with a 5 candi date conpound; and
c) determ ning the binding of the candi date conpound

furtied pRodiidbs amestiegl for scréed@]a caddidutieonmpowndtfodthaebility tarkind to
advant ages of the invention wll. be set for |

an opipq Heas ipRPGAt EHERESES Y Sioductie fked Aty Bt

radib 2 eAATE b BiA OB thecdpthipdbedhfigions thét foymid baclingas tiof radio-
the i nvention. The enbodi nents and advantages of the

labeladveorpionrd i the resepterea forby comploxt) AitARE By SoRRIRE Wil 2
¥ S infRt ok | i hpdued t@sdid
candidfly BRI AR PRI GOTRIRROT e taRilue R B 10
receptoat both the foregoing summary and the following 15
detail ed description are exenplary and expl anatory
only, and are not restrictive of the invention, as
cl ai med. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 20

[024]022] Abditiphig eebbdinrevsrnd edvaptages ofigbe tyapurdd bfset forth in

Formul a | as defiped bel ow . apd the,pharnaceutical
o duaptReoa A S ooar UL Soviem e BUHIRr Sdpay Bietipec
by (12REWRER i RtibS CThY erfsod@Réns thd R0eRbQs odgetinehtion will be

Compounds of Fornula |, and the phannaceutjc

> f [y .
realized @pd altpiecddy means gf By Fl?@?n%d§6mb’§f‘%‘§lstpﬁ’é‘r°3§fl?’ pgjnged out
. sel ectively activate opioid receptors, '
mi%%%ﬁ% ﬁ%f%g?% useful for treating, preventing or 25

anmel iorating disorders responsive to the selective
activation of opioid receptors. [023] Thus, the

e vt

detANGReSeription are exemplary and explanatory only, and are not restrictive of the

invention, as claimed.

DETAILED DESCRIPTION OF THE INVENTION

[022] The present invention provides compounds of Formula I as defined below,
and the pharmaceutically acceptable salts, prodrugs and solvates thereof, which
compounds are useful as opioid receptor agonists. Compounds of Formula I, and the
pharmaceutically acceptable salts, prodrugs and solvates thereof, are expected to
selectively activate p opioid receptors, and thus, are useful for treating, preventing or

ameliorating disorders responsive to the selective activation of p opioid receptors.

[023] Thus, the present invention provides compounds represented by Formula I:



NBRS ""k RB R4 wherein A is cycloal kyl,

het erocycl oal kyl, aryl, or heteroaryl; 5 Rl is: Hor
whad0s/053362 C1_6al kyl , C2_6al kenyl, C2_6al kynyl , PCT/IB2007/003411

-O-Cl. 6al kyl, -O C2. 6al kenyd, or-O C2_ 6al kynyl, any

of which is optionally substituted; or -NR6R7, wherein

each of R6 and R7 is independently selected fromthe

10 group consisting of H, optionally substituted

Cl. 6al kyl, optionally substituted C2_6al kenyl, and

optionally substituted C2.6al kynyl; R2 is Cl_6al kyl,

C2. 6al kenyl , C2_6algynyl, -C(=0) C1. 6al kyl,

-C(=0 2. 6al kenyl , - =0 C2. g kynyl ,

-S(=0 d _6al kyl, -S( =O)Aé2.\§la—l/kenyl , -S(=0 C2.6al kynyl ,

SQ2CL. 6al kyl, SO2C2. 6al kenyl, SO2C2. 6al kynyl ,

-C2C1_6al kyl, -CO2C2. 6al kgnyl, or -CORC2_6al kynyl, 15

any of which is optionall ibstituted; Bis (CH2)m

wherein mis an integerf0 to IR, and preferably 1, 2
ndently selected from
the group consisting of cycloal kyl, heterocycl oal kyl,
aryl and heteroaryl; WO 37053352 PCT/ | B2007/ 003411
7 RS is H cyano, C1 6 alkﬂ;;LCQ 6 al kenyl, C2.6

I

al kynyl , -C(=0) NHC1_6al kyl ,| - C(=O N(d _6al kyl) 2,

al kyl am nocar bonyl, di al ky hocar bonyl or

cycl oal ni nocarbonyl; and the pharnmaceutically

acceptabl e salts, prodrugs and|sol yates thereof. 5

[024] In one enbodinment, Ais or heteroaryl. In a

preferred enbodi nent, A be se] ected from phenyl,

pyridinyl, pyrimdinyl, pyrazinyIB pyridzi nyl,

pyrrolyl, oxazolyl, thienyl, pyridyl, triazolyl,
whsieiti azol yl, and furanyl. In a preferred enbodi nent,

A is cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;

R is:
H or halo; or
C.salkyl, Cy.¢alkenyl, C,.¢alkynyl, -O-Cisalkyl, -O-Cyalkenyl, or —O-C,.
salkynyl, any of which is optionally substituted; or

-NRR’, wherein each of R® and R’ is independently selected from the
group consisting of H, optionally substituted C;.salkyl, optionally
substituted C,.salkenyl, and optionally substituted Cs salkynyl;

R? is Cy.galkyl, Cy.¢alkenyl, Cpealkynyl, -C(=0)C.salkyl, -C(=0)Cz salkenyl, -
C(=O)Cz-6alkynyl, -S(=O)C1_6a1ky1, -S(=O)C2-6a1kenyl, -S(=O)C2-6alkyny1, SOZC1.6alky1,
S0,Cs.¢alkenyl, SO,Cy¢alkynyl, -CO,Cysalkyl, -CO,Casalkenyl, or -C0O,Cysalkynyl,
any of which is optionally substituted;

B is (CHy) Wherein m is an integer 0 to 12, and preferably 1, 2 or 3;

R® and R* are each independently selected from the group consisting of cycloalkyl,
heterocycloalkyl, aryl and heteroaryl;
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A is phenyl. 10 [025] In another enbodinent, Ais

cycl oal kyl, and preferably a C5_9 cycl oal kyl .
wE2@sp5ss2 of such rings include cyclopentyl, PCT/1B2007/003411

cycl ohexyl, cycl oheptyl, cyrlooctyl and cycl ononyl.

[026] In another enbodinent, RL is Hor halo. 15

[027] In anot her enbodinent, Rl is Cl_6al kyl,

C2. 6al kenyl or C2_6al kynyl. [028] In anot her

entRIds Heoyano,R,.d dkyl NR&RTkeng) Cp.o @8 nyll n -Ee@REIC:.calkyl, —

oSBTl a0 it AR o
gg;gonyl rog¥£F %ggn Eﬁ%ﬁ PE@B@E%WéﬁﬁQ%ﬁ%%@f

-CX—C»C2 6al kenyl or -C(=0) C2_6al kynyl. 25 WO
2008/ 053352 PCT/ 1 B2007/ 003411 8 [031] In another

(024 20y b csioRRgmenbeh BRRAAT RytProrcsbe s Bs R oot A
ma}ﬁpgge @glﬁféﬁgéhcnyi g?ﬁ]hn&ln pRRRIRSA, g?ﬂiﬁﬂfﬂ @ﬁﬁzmﬁl\ psrrdiyl, 2

ounds resent
oxaizelyk ttieryh, pyndil d‘@zolymo((q_dlqz@l}g and furanyl. In a preferred embodiment,

A qF% enylpropyl)plperldln 4-yl) - N—phenylproplonanlde

3- cyano- 3, 3-di phenyl propyl ) pi peri di n-4-yl)-N-phe
nyl pr opi onam de;

N, N- di net hyl - 2, 2- diphenyl 4- (4- N- phenyl propi onam do) pi

[OZB]SIr :Ogleﬁ%m iheﬁép%)B t an 18 cYc)l%aH%}é #plpgééf%a ly a3(215.9 ﬁycloﬁ_kyl.

ExhRaydR6e anaithelede @l&ﬂ)péﬂi’t?l pyuicheRgle ifdlatreptyy, cacloeqztymue
salts, prodrugs and sol vates thereof.

cyclononyl.

[026] Tn another embodiment, R' is H or halo.

[027] In another embodiment, R' is Cp.salkyl, Ca.salkenyl or C;.¢alkynyl.
[028] In another embodiment, R is -NR°R”.

[029] In another embodiment, R? is -C(=0)C;.¢alkyl. Examples of such

substituents include carbonylmethyl, carbonylethyl, carbonylpropyl, carbonylbutyl, and
carbonylpentyl, carbonylhexyl.

[030] Tn another embodiment, R? is -C(=0)C.¢alkenyl or -C(=0)C,.¢alkynyl.
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15 [034] As used herein, "cycloalkyl" refers to a

group selected from C3-Cl2 cycloal kyl, and preferably
wW@2a@8/0836ycl oal kyl . Typi cal cycl oal kyl groups PeiB2A€7/003411

cycl opropyl, cyclobutyl, cyxlopentyl, cyclohexyl,

cycl oheptyl, cyclooctyl, and cyclononyl. 20 [035] As

used herein, "heterocycloal kyl" refers to a group

selected fromsaturated 3-12 nenbered nonocyclic
[031]i Ngs,Inwhbthér cadwtiment,Riribof(=8) SnmllahdSFHORR-alieenyb —f our

het er poat ind n ly. sel ec framthe group
SFQ@%?@W@?%FJ;@;E% §§g§26¥11<§}y1, (Ekg)dﬁ%?“@s yg&f)het erocyclic

ring systems include, piperidine, pyrrolidine,

pi perazine, norpholine, imdazoline, pyrazolidine,

benzodi azepi nes and the || ke. 25 WO 2008/ 053352

[032bCT/ | B2G0 mbpﬂlm@t{@e%ﬁ’ K& 3ysed herein, "aryl"
refers to a group selected from C6-14 aryl, especially
C6-10 aryl. Typical C6_14 aryl groups include phenyl,
napht hyl , phenanthryl, anthracyl, . indenyl, azul enyl,

[033i phenysefulisopmenidsen e MagnFiny@tiga{c¥eoups. 5 [037]
As used herein, "heteroaryl" refers to a gr.oup having
f r d¥e(15(3 diphensinrgpy iiparisin-¢-y) Y- phenyiRfopiopfeidey ons
shared in a cyclic array; and containing carbon atons
andV-(11(3-yane-33-Grbhepatoropilipinssdin-4b\GPhaylprepionamide;
het er oat ons. Exanpl es of heteroaryl groups _include
t hirNeNydimetheh2.3fditchiletid-N-mhapyipteajopamide)ripsrichyl -

I thi ant hrenyl, furyl, benzofuryl, pyranyl,

Y)qu g of uranyl, benzooxazonyl, chronenyl, xanthenyl,

2H | yl I 10.. i.m . ,

oy AT o SRR R AU Y
pheh§iptdigiabiide; 3H indolyl, indolyl, indazolyl, purinyl,

i soqui nol yl, quinolyl, phthal azinyl, naphthyridinyl,

ci ne@lthdparmsdsunadglceupkablaxatts, iptodnyds, and ablvatas thawol.y| |,

car bazolyl, (3-carbolinyl, phenanthridinyl,
acridinyl, pyrimdinyl, phenanthrolinyl, phenazinyl,
thiazolyl, isothiazolyl, phenothiazolyl, isoxazolyl,

[o3fijr az a?\)élusecﬂ{k‘ileiﬂ,h%?élﬁﬂkﬁﬂ Yéfers1&a pidagselbsedifrom CeCri N,
hal o or hal ogen refers to fluoro, chloro, bronq_gr

cyclagdieyl, and preferably a Cs.o cycloalkyl. Typical cycloalkyl groups mclude

cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, and

cyclononyl.

[035] As used herein, “heterocycloalkyl” refers to a group selected from saturated
3-12 membered monocyclic rings, which contain carbon atoms and from one to four
heteroatoms independently selected from the group consisting of O, N and/or S.
Examples of heterocyclic ring systems include, piperidine, pyrrolidine, piperazine,

morpholine, imidazoline, pyrazolidine, benzodiazepines and the like.
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[039] As used herein, a "Cl-C6 alkyl" is selected from
strai ght-chai ned and branched non-cyclic hydrocarbons

whaoosnsp3fzom 1 to 6 carbon atons. Represent at i RET/BE2007/003411

strai ght chain -Cl-C6 al kyl9 groups include -nethyl,
-ethyl, -n-propyl, -n-butyl, -n-pentyl, and -n-hexyl.
Representative branched -Cl-C6 al kyl s include
-isopropyl, -sec-butyl, -isobutyl, -tert-buty

[036] i sopeAt yded herip el yeicrs to argequmebgtesl ifronp Cept aaiylb pipegiplly

ooy AL e s RO sy Ry sy, AR,

indeftyTYRADMD Qﬁ#lﬁéhyl Elpﬁéﬂ?wnblﬁmﬂ] fluo2ényRg@tipy | but yl ,
3= et hyl buty 1,1-dinethtyl butyl, 1,2- dlnethylbutyl
1, 3- dlnethylbutyl 2, 2- dlnethylbutyl
2, 3-di met hyl butyl , and 3, 3- dinethylbutyl [ 040] As

[03HS€ed_h&E gl hedin, %Qﬁa@l Kefevd o d GogEhRedgeforh 500 4 ring
strai ght chain and branched non-cyclic hydro%arbons

atorma\ﬁl, h@orf Horrelectrans shased Borryslio A3 AR SRR Agoek atrwg epd
1,2 413 égkgg{) gr%gé‘legl(&ﬂr S BAQAA DR Eﬂa@nﬂ&%f ‘B@feﬁﬁ?yl GRduURON

present ative strai g ht ‘chai n and
inclbd athidngl) bE&oEgthicayk aagﬂthajil adq}@lanmb km@réhrenylnﬁulryl beazpfaryl,

pyregxybé#gﬂ%qﬁh oA b“t??c{%zq v %%e{n 1% %}P@%&i}lémayl

1m1da&o§r1 (ijymbnfyl dYAub@asthyl, pykimidingh whdaz:mymemnqdm Hid
exe 041], As. used hereij

indalyl skt bbARE sisGRN NGk PhFAEHE Gepatdiny
cm(ﬂ)‘?%yf ﬁﬁ{nhﬁ(})lhﬂyld f)f%ﬁ@ﬁl?f) RafIRWIVASOLYL, Sdfbazolyd, BchBolagn at ons

ng’at |east one carbon-carbon triple bond.

pheReghidiaylt atridinylpyrimidinyl, pheapnthepliaylhphwernay, tpazelyl,

lsot.%lf?%lzif&’H‘“yr?’?mgzg’ﬁb’u?@!ﬁgﬁ?l’ ReEhly SRy PSR g . - 10

3-nmethyl -1 -butynyl, -4-pentynyl, -1- hexynyl
- 2- hexynyl and -5-hexynyl . [042] As used herein t he

05 RS Sn B ERa30 FdpByo Bmo P

N- net hyl am nocar bonyl, N 15 et hyl am nocar bonyl ,
N- propyl am nocar bonyl, N—butylaninocarbonyl N

[OSﬁﬂegE%”y %;nmg%g@r ?180%)}?1- aﬁl%)riy i1s'se ec{%gl%rrotr)r?sr{yalgh% r<],ﬁieuned and

branched non-cyclic hydrocarbons having from 1 to 6 carbon atoms. Representative

straight chain -C;-Cs alkyl groups include -methyl, -ethyl, -n-propyl, -n-butyl, -n-pentyl,
and -n-hexyl. Representative branched -C;-Cs alkyls

include -isopropyl, -sec-butyl, -isobutyl, -tert-butyl, -isopentyl, -neopentyl,
1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl,
1-methylpentyl, 2-methylpentyl, 3-methylpentyl, 4-methylpentyl, 1-ethylbutyl,
2-ethylbutyl, 3-ethylbutyl, 1,1-dimethtylbutyl, 1,2-dimethylbutyl, 1,3-dimethylbutyl,
2,2-dimethylbutyl, 2,3-dimethylbutyl, and 3,3-dimethylbutyl.

[040] As used herein, a “C,-Cs alkenyl” is selected from straight chain and

branched non-cyclic hydrocarbons having from 2 to 6 carbon atoms and including at least
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[ 044] Useful dial kyl am nocarbonyl groups include

N, N- di net hyl am nocar bonyl -, N, N-di et hyl am nocar bonyl ,
wWORMNBAFPFDPYl am nocar bonyl and N-ethyl-N 20  PCT/IB2007/003411

met hyl am nocar bonyl . [ 045] 1Useful cycl oam nocar bonyl

groups include 1-aziridinylcarbonyl, 1-

azeti di nyl carbonyl, 1 -pyrrolidinyl carbonyl,

1- plperldlnylcarbonyl and N-

one bRbOY-LEbpe dowbits bondc Repressptative Striighighainsing deatichrsk -G
t t | t ut f
alkepylgrors Mol mED b b OBy e Pyigh e TP Raft, o R -
-pei%%t L3 m§1 HrdnyE X2 mpitel-2 Waenel, the-dirgethylpsbidiny06 1-

al kenyl, C2-C6 al kynyl, -0O Cl-C6 al kyl,
hexen@l (Zzhe@snﬁt msnyhexeald WO 2008/ 053352

PCT/ 1 B2007/ 003411 11 O C2-C5 al kynyl are referred to
as being optionally substituted, they nay or nmay not
be substituted. Were substltuted t hey may be,

[04Hubst | Aavssd hérein, a“@rw@éd”éeﬁ@@ct?df%ﬂmtsﬁélg d
t I
brarhc% é(?rb%:ycgl) %&%1% éxg%r% @Eﬁz{ir%(%ngztgglrﬁy bon E@%ﬁ%&@hf@ﬂé‘é{ least

onelteiben@asboh ddphlk ibbnd Repbabrkytive s@21gﬁta¢h¢9na,dd brgphehCik Fnglkynyl
ary.

grompileé?@y%{ﬂ?%%d%@r JTRgRbCE g} -pentys -2 pentymyl, -

R eyRN QR¥sE} Bk Lk dp- Gy yi(yGland )} Schbspinyl.
> an?ﬁg(CJ g? I §Iy@%arbg§¥?%1_6)argg,

al koxy(d _6)al kyl, nitro, amno, ureido, cyano,
alkylcarbonylan1no hydr oxyl, thiol, alkyl carbonyl oxy,

[04%%' do, AsskPNYeinCBE RO Y amBioY B@Qﬁﬁlﬁ@ lgivﬂup” ad¥eks to —NIH,.
_6alkylthiol. Preferred optional substituents

i ncl ude hal o, hal o(Cl_6)al kyl, hal 02(C1_6) al kyl,
hal 03(C1_6) al kyl, hydroxyl (C1.6)al kyl, 10

[04%[? n 0( Chefil Qllk@éimn&iﬁ@&%?i ¥loup§i irfc[d?le Mﬁﬁ@ldﬁﬁdhocarbonyl N-

6al koxy and am no referred nunbers of optiona
ethglatnitoicebenylsNerepylamipogsrbazyl, Nolatylampiocpibgaylt Non

e S G S A

any covalently bonded carriers that rel ease an 15
active conpound of Forrmula | in vivo. hbn [imting

anpl f odru s i.ncl ude es _
[Oéir mul Zfsleioul g?f’i}(y % amgny ro%})r é%‘%?‘zdﬁ by Tea talﬂfr%o%b%yl
N, QIR A movArbbhyl, N.N- dlpropylammocarbonyl and N-ethyl-N-

methylaminocarbonyl.

[045] Useful cycloaminocarbonyl groups include 1-aziridinylcarbonyl, 1-
azetidinylcarbonyl, 1-pyrrolidinylcarbonyl, 1-piperidinylcarbonyl and N-
methylpiperiazinylcarbonyl.

[046] As used herein, the term “optionally substituted” refers to a group that is
unsubstituted or substituted with one or more substituents. For example, where the

groups C;-Cs alkyl, Co-Cg alkenyl, Co-Cs alkynyl, -O-C-Cg alkyl, -0-C,-Cg alkenyl, and —
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30

anhydri des such as succinic anhydride. [048] The
i nvention disclosed herein al so enconpasses
wo swsof3sal | y-1 abel ed (i.e. 20 radi o-| abel ed)PCT/1B2007/003411
conmpounds of Fornula |I. Examples of isotopes that can
be incorporated into the disclosed conmpounds include
i sot opes of hydrogen, carbon, nitrogen, oxygen,
phosphorous, fluorine and chlorine, such as 2H, 3H,
0-CLECalkIB T arcléfErred Sd\as BB oplidally3dibstitB@e, they3H Sy o8y saide

subs @t VBRSO R e b REis Bompe
grm%pnn:%rzﬁsﬁttﬁl%%ﬂlaiopﬂﬁmlgﬁll@ﬁ, MmalRSCRERAST, &dlobiC; ARy dsylknown

he art. For exa

nple, tritiated conpiggqsﬂg{
hetepaaryhdysloalkyh hetseocyelepkyle 81-skoilrfersalEailng-satoryl 3 Eht o
ti f I -
S5 AR, AT I e,
hydroayl(CnhlisgeammalC gk, cutoxally)diail.cdlerry(Guibakli nitred
.prec f d. of, E l.a ] friqtl
o A O]

i Ga - e erfe ena ents
éksgit;%FZ’BO gg?hods for I eparin Sr'ti t ed oynds
S oS LSS 6 FESBRIATS SELL et comeun
amiéé)@@gg(?g %%31{8@1/1 %1%%9@2{32%@‘@1?&&4}% AHahnBheMPEfe@H numbers of

Labe Conmpounds (Part A), Chapter
optiéngl 59Tijuentsac: 1122096 ed conpounds can be prepared by
enpl oying starting materials having a 14C car bon.
[049] The present invention is also directed to the
use of radio-Iabel ed conpounds 5 of Forrmula I, as well

[047s t heThe inventivmakssldsedhdrginalso speanhpasses pradsugsf deprdiggdosed
and solyvates, as radiali ' L.ndi '
o g St R Gk Bt B g B b o
activ@ Esfbdmt of Bornida UseEvd. Nahhmangeximples pirpdiugs include esters
receptor binding of a test_ or canghdate. congound. ds with
of ogpRuRds At ForaHa Led dhsisp BN B PISPAGH Ry THSHAg WCR SRmpoun

anhgth dsQBc1PR AbdigkRAkydvRet 0 animal testing for the
val uation of structure-activity relationships. In a

non-limting 10 enbodi ment, the present invention
provi des a nethod for screening a candidate conpound

[04%@ r theya lﬂidehgiéh Q1A HerbR A0 PBbiRpdksdsASRBiOly-labeled (i.c.
conprising: a) Introducing a fixed concentration of
radidilabeled)i comipatyeised Founga U nidxanplesaf isoienep thet caprhgdpcorporated

o GRS R RO DB 2 Bl el it
phdshhérats, Agorifieand chlorine, such as °H, °H, ''C, PC, ™C, ®N, **0, 0, *'p, *P,
353, 18F and 381, respectively, and preferably H, ''C, and MC. Tsotopically-labeled (or
radio-labeled) compounds of the present invention can be prepared by methods known in
the art. For example, tritiated compounds of Formula I can be prepared by introducing
tritium into the particular compound of Formula I, for example, by catalytic
dehalogenation with tritium. This method may include reacting a suitably halogen-
substituted precursor of a compound of Formula I with tritium gas in the presence ofa
suitable catalyst, for example, Pd/C, in the presence or absence of a base. Other suitable

methods for preparing tritiated compounds can be found in Filer, Isotopes in the Physical



10

15

20

25

conplex with a candi date conpound; and c) determ ning
t he binding of the candidate 15 conpound to said
WO eeps362 [ 050] Sonme of the conpounds di scl osPCI/IB20&E03411
may contain one or nore adymetric centers and may
thus give rise to enantioners, diastereoners, and
ot her stereoisoneric forns. The present invention IS
nmeant to enconpass all such possible 20 fornms, mgLI
andd@omdiiial Stieresi Wol.aln dabdebComapoiinds (reAd GhaXEX® é1§87)
her eof

h 14
b o Pl e by Pt e by AP ksl RISt Bifhe 3 ' caton

known to those of ordinary skill in the art in view
of the present disclosure. Wen the conmpounds

d d h
[04?.]te E g: | '?lgerﬁrgq?ergg f&?erélg)gﬁ%%l?? 1T i&ig;kﬂélte? & %% rad??oﬂ ﬁ?clgc? gompounds
of F%ﬁﬁﬁllafl I a%dveqltda ¥ Rrmidevticallly ﬁb@ijd@ﬂ: sfah@tprddi’r@gé anteblugtes, as
E and Z geonetric 25 isoners. %gprs are

radnohgrmda g their nding SRS EOE yoqeRer- pf\ééféﬁ Tahelrdermpatpa
For% 2l I-can b2 ﬁ%e?d t@éhéﬁé&&ﬁ% il rebBRol BihdThg 8f £18QUr SR date

gener ermfor a |so rs of 1 ndividual
compmlumﬂ: u$u§:h radlaﬂabdleﬂfcempomtdgz bmdutmsa)’is campravidenn glterngfsierto

anu%té-?tgﬁlgg gceﬁﬁ 10n ? gﬂ"? -act rQl%(ug%ﬁg? 21n anon: -limiting

embcAREUNHS piﬁlsédﬂ invefitgod ﬁrawdesmamembd &br smeaﬂnﬁg alchmild%ﬂ,r e
not mrror |nmages of one anot her |aster 0i. s ners%

compymnd forfie gbilitnte B fopm eriftdapoepos PRIPENITRE' 2) IHPARHIGE BT
contcgnti@ﬁbﬁ Bf the Waicliabbrea @%poxﬁld% Heéeceptar uﬁ&ér%@ﬁﬁﬁons[tﬂ:ﬁ %]srrmt

terms "enantionmer” and "enantioneric"

bmdrmg ot thegadiordabelsd ﬁﬂmpoulweto ShayerapigIde Mnoarﬁqm@e%nb? P@fi‘ﬁng the
com q%??utﬁﬁ%a&ﬁ&? s EJ il g}{et 1h1\ﬁg ltﬂ%ﬁ(ﬁh@ of @1@ candidate

Ionmer arized l'ight 1n

commmmﬂndgmrmoqnmnd its n1rror i mage conpound rotates 10
the plane of polarized Iight in the opposite
direction. [054] The term"racemc" refers to a
m xture of equal parts of enantioners and which

[050] Xt Ur Soin® of fHel coipbyndsriteidsydherdib nj3Sbhtalthenct oz mmre

I f [
s IR POLSTBA BRY BHEEDE FERS TR0 BRI IR APARTSY

stefeol¥BmEGdHoBms. The present invention is meant to encompass all such possible
forms, as well as their racemic and resolved forms and mixtures thereof, and the uses
thereof. The individual enantiomers may be separated according to methods known to
those of ordinary skill in the art in view of the present disclosure. When the compounds
described herein contain olefinic double bonds or other centers of geometric asymmetry,
and unless specified otherwise, it is intended that they include both E and Z geometric

isomers. All tautomers are intended to be encompassed by the present invention as well.

[051] As used herein, the term “stereoisomer” is a general term for all isomers of

individual molecules that differ only in the orientation of their atoms in space. It includes
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[056] The terns "a" and "an" refer to one or nore. 20
[057] The invention disclosed herein al so enconpasses

w@bkdosm®sdsss of the disclosed conpounds. | n onePCT/IB2007/003411
enbodi nent, the present inugntion includes any and al
non-toxic, pharmaceutically acceptable salts of the
di scl osed conpounds. Exanples of pharnaceutically
acceptabl e salts include inorganic and organic acid

enargideiets and isaiersofaapotadsivithsmpreshanmong chifelosaiceiet wanpy

tabl e sal S are not limted to,
mine Fifeesel e (SHSEontlt,

as so salt, potassiumsalt,
cesiumsalt, and the like; alkaline earth netals such
as calciumsalt, nagnesiunisalt and the IiKke; organic

0510 1 B SR e A DA ool
gymﬁﬁgﬁgﬁgaghanine salt, dicylohexylanine salt,
, N -dibenzylethylenedianine salt and the |iKke;
i norgani c acid WO 2008/ 053352 PCT/|1B2007/003411 14
salts such as hydrochl ori de, hydrobrom de, phosphate,

[05%UI phatgs @ik thsntlohled! afdl ‘@astitonReicdrefGad bincﬁéd:ﬁfc tB& cannot
itrate, lactate, tartrate, namleate, fumara

be snpmmp(g@céon a@@trmrémagqﬁmiﬁ}eg@qyg@g‘@@@lg active Wherem the enantiomer
rifI e tat
rotatt %gaﬁkced Ii Sé?ff (?1?1 Sdiret r]f"%fr(]igts%gro} Hﬁaée c%ﬁlpound rotates

es suc anesu te

the bhnzemmzﬁ:ohgmten tip-dppbsiterdmsctidnonat e and the i ke; and
amno acid salts 5 such as arginate, glutamte and
the like. [058] Acid addition salts can be forned by
m xing a solution of the particular conmpound of the

[05# esenThé RYe MiacanictMréfbrsao 8 alixtireasf eqfial garts of enantiomers and

harnaceuticah ¥ acceptabl e non- toxic acid such as
whigh g 1§ PPUCAAE fd U ynar i ¢ acid, maleic acid, succinic

acid, acetic acid, 10 citric aC|d tartaric acid,
car boni ¢ aci d, phosphoric acid oxal i acid

dichloroacetic aci d, gg e Iike Basi c sal.ts Eﬁ
[058br ned Thy temxresgiution gefrrs i9ri %%epﬁi%iéorb%lr“ﬂn&?ﬂ r& o 8'51%8 qn
of & o iR t%%ﬁﬁfﬁtorﬂeﬂy?(mﬂs%@ adlectidPhar maceuti cal |y

acceptab non-toxi ¢ base such as sodi um hydroxi de,

pot assi um hydr oxi de, choline hydroxide, sodi um
carbonate and the like. 15 [059] The invention

fosf] SC! 0580 AR el hith 50 LAGQUBASGR0rE0! vat s of the

scl osed conpounds. type of solvate is a
hydrate. Solvates typically do not contribute
significantly to the physiological activity or

[05t7?X| ci t1“¥1<e 1nve}1‘J']o% HTRRY ﬂgricéinaarll& e@l%oﬂﬂ&gescaﬁrkalts of the disclosed
compounds. In one embodiment, the present invention includes any and all non-toxic,
pharmaceutically acceptable salts of the disclosed compounds. Examples of
pharmaceutically acceptable salts include inorganic and organic acid addition salts and
basic salts. The pharmaceutically acceptable salts include, but are not limited to, metal
salts such as sodium salt, potassium salt, cesium salt, and the like; alkaline earth metals
such as calcium salt, magnesium salt and the like; organic amine salts such as
triethylamine salt, pyridine salt, picoline salt, ethanolamine salt, triethanolamine salt,

dicylohexylamine salt, N,N’-dibenzylethylenediamine salt and the like; inorganic acid
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function as pharnmacol ogi cal equivalents. 20 [060]

Si nce conpounds of Fornmula | may be useful as opioid
WO e@8p53362 agoni sts, a nunber of di seases and PCT/IB2007/003411

condi tions nedi ated by opioitd receptor activation can

be treated by enploying these conpounds. The present
i nvention thus provides a nethod of treating

preventing, or aneliorating pain (e.g. chronic pain,
saltssedh aigtiicklopde, mydrquldmmpmhytepwlphatesqu dhecldlse; %awc(gtpld
n r.dia rh i.n 5
st 35 T ool s R B PR TRk, £,
dichlok@RbtaROtriPRbdacdtite, Qﬁ;@la&ﬂ’ﬁﬁdiamﬂ thet like; sulfppatefuchasn i s

chronic pain. In_anather enbo ment ty of
metageaHpE Penira e YR B TP HE Fke B aftnghid satts
suchtdg%rga%(ﬁg tmﬁﬁhandﬁlelh%lamtory pain. In another
, the type of pain is surgical pain. In

anot her enbodlnent the type of pain is acute pain.
In each instance, such nmet hod of treatnment, prevention

[058? r 0 209 §%&9§(§?§aﬁs Bialbd 1%%99(7 {)}QQ@&%a sol@hcﬁlr@lﬂh@ﬁﬁﬁé&ﬁ
GQUI res

mnistering to a mamal i n need of ‘such
compo@ait afelm pre@némeentlovwlﬂr a S@Wf@lnl of pabasrcamicallbanseptalle gon-

f,t res [
o RN aiererryoRk e baryBY bRk Ik hPriae eig st i
citrit @&H) thrtz{rio &id, bﬁlﬁaﬂhfiﬁaﬁ pfmslﬂ\belntacﬂnoxahc amil didrlaltomml): acid,
In one enbodlnent eS(?am).unt of

and koot A1 oPE Bt Kot 55 et g antBo0f BF BRAH Bryipmound

of tl?e{br{@e}{ VénQi@ﬁ ]amg] bR facRAMCAY tetp1aRS noPtékic iseiich as sodium

I'mte 0, [ anmat ory pain, pOSt oper at | ve ﬁ {]
hydmrdpepotwlmn hﬁk@@é&archﬂmeth@r%&ensodew gEhensig and the like.

neural gi a, acute herpetic and postherpetic neuralgia,
di abeti c neuropat hy, causal gia, brachial plexus
avul sion, occipital neuralgia, 10 reflex synpathetic

[059ly st r ophyinvéritionclisgluisesl bereigolso engsensswasoly#es pahndisgared
d e d

o B AL LR O B

sigidfEelatd the hagsidIbgiclraotivityndd tmnm afithe cagpondemdtas such can

tissue injury such as nerve entrapment, surgica
ﬁmﬁ%@@éd’@?@éawl@&lﬁ@éaﬂu’aﬁ “USthritis (Brower, 15 Nature

Bi ot echnol ogy 2000; 18: 387-391). [063] The
i nflammatory process is a conplex series of

[068]I oche rSnln(c::gl lconilggun(c:lse lcnl? lgjclr?nrula I may be useful as opioid receptor agonists, a
number of diseases and conditions mediated by opioid receptor activation can be treated
by employing these compounds. The present invention thus provides a method of
treating, preventing, or ameliorating pain (e.g. chronic pain, neuropathic pain,
inflammatory pain, surgical pain or acute pain), or diarthea in a mammal. In one
embodiment, the invention provides a method of treating pain. In one embodiment, the
type of pain is chronic pain. In another embodiment, the type of pain is chronic
neuropathic pain. In another embodiment, the type of pain is inflammatory pain. In

another embodiment, the type of pain is surgical pain. In another embodiment, the type

of pain is acute pain. In each instance, such method of treatment, prevention or
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events activated in response to tissue injury or the
presence of foreign substances (Levine, Inflammtory
w@2a008/05332 Text book of Pain, Wall and Mel zack PCUBIB20B1@3411
ed., 1994). 20 Inflammationsoften occurs at the site
of injured tissue, or foreign material, and
contributes to the process of tissue repair and
heal i ng. The cardi nal signs of inflammtion include
mneﬁmmﬁherequl(msadnmasimngﬂeaitmaremdrm needref] Suphigyatmena; preggiion or
oss of func r f.
el RO BET forb RODE B st Qimhb RLS didbupialy
effeile i BEHIGAnEXB B4R eGult €ind astadng praventivaror himehomﬁdnarrml
site is noved or touched. Inflagna ug(gﬁ ﬂ ncl udes
one gmberiiments ths@mopptAisaeh ¢gPoyet i { gy 10 activare”
cpuﬁ@ﬁ%&ﬁ&@h?m@Bthr't's [064] Chronic neuropathic pain
I'S a heterogenous di sease state with an unclear
etiology. In chronic neuropathic pain, the pain can be
medi ated by nultiple mechanisnms. This type of pain
ener Ll toperative
R o e

pairPGﬂcblEi%ﬂQ Dh1e6Bthtitis pdid, ﬁ’igmythnlmarle& acuitel heestip apdhpostherpetic
soc ted with §p|na

ne fic n%%qa (é?f‘uﬁ@tg rﬁcélﬁglj aqlfé)é{l’s a%glgﬁ Q)lcaﬁlt?l neuralgia,

reﬂa@éﬁ@aﬂieﬁc dphaphy mbﬁﬁhfh;l gifald8n |pgamoma1m]> paerf lbera pain, and
synpat heti c  dystrop d.l ower back pain. The
othes heransi of ngarplgia, §GIHPMI@P»5%13 14ippAthis PFRSYBIPE 1 t hat
chroni c neuropathic pain patients suffer the abnormal
pain sensations that can be 5 described as spontaneous
pai n, continuous superficial burnlng and/or dee
PRISFH

(065 ngChesnts, sommphepjaieancally T5elisiwpaligympiagy resp
tlssgepﬁ#{fgo alrbl ngﬁ(fﬁ Shidd 't %ur al PRochR@ds; @an@&'di'"aﬂhl‘i’tﬁs (Brower,

ronlc neuropathlc pai n can
Natb@mawsmzwzoa@ ulr8y38)’t 391r)f ection of peripheral 10

sensory nerves. It includes, but is not limted to,
pain from peri pheral nerve trauma, herpes virus
i nfection, diabetes nellitus, causal gia, plexus

m6&NU|SIGhenﬁbquMHyphmmB1Sanpmphkﬁ@ﬁ$OﬁhEWWE@GﬂWndP@hmﬂ

Neur gpa al. so_be caused erve,
evepﬁ@ﬁﬁ“%é%flaﬁ? O’%ﬁe&‘gﬁ%ﬁuf’w hoﬁ%erpresi'rﬁ% &n | ency VI rus
(LevIHe 6T AMardmy PRERYH: qva%m of \Re@1)VWall andrMylizéckiads, 3rd ed., 1994).

deficl enci es. Stroke sglnal or brai.n %) and s

Inflapjmation efien egcyts 4t HeE of BIHEd HEHE R .I??ter%'l and Contﬂgutes
to tﬁ@g&%ﬁss lLLiguE At Yh@REHIRLC ThE bﬁdfnﬁﬁéﬂb‘ls%fﬁﬂf&?ﬁxﬁéﬂ@ﬁﬁnolude

erythema (redness), heat, edema (swelling), pain and loss of function. The majority of

patients with inflammatory pain do not experience pain continually, but rather experience
enhanced pain when the inflamed site is moved or touched. Inflammatory pain includes,

but is not limited to, osteoarthritis and rheumatoid arthritis.

[064] Chronic neuropathic pain is a heterogenous disease state with an unclear
etiology. In chronic neuropathic pain, the pain can be mediated by multiple mechanisms.

This type of pain generally arises from injury to the peripheral or central nervous tissue.
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conpressi on of adjacent nerves, brain, or spinal cord.
I n addition, cancer treatnents, including
wW@Eh@snsizsr apy and radi ati on therapy, can causePCEIB2007/003411

injury. Neuropathic pain iecludes but is not limted
to pain caused by nerve injury such as, for exanple,
the pain fromwhich diabetics suffer. 20 [066] Acute
pain is any paln which | asts | ess than 3 consecutive

The sz‘mh'ditﬁes iatidde pait hasdastedwithisginalotord injriry enjultipletshlsrqssi Ppst-

R T T T T T e
dyst%lh? @hd 10%=r b8k fain! MEheRbRBR Baih B\E@Méretfrins araitsp)am in that

directed nore generally to a nmethod for ating a
chrogiosmeReRtidpan Baignls SUKHrhe %1089&153@%11 Sx?ai%“ﬁﬁs @‘ﬁ‘i Bhde

desc'h:o&? R %{o & Qﬁr SdnBilh R Is¥pdrfiGial RPAIBE bh /6 Reh btBhgd Fiin.

receptors, in an animal suffering from
The$a1nd:ad ibs omi@d byaitel coldstand theshanoryorislgesigmriydieat clyl-, or

q ni mal an amount of a conpound of Fornmula I,
ch?noagﬁp afftaceutical |y acceptable, salt, prodrug or
sol vate thereof, that can activate opioid WO
2008/ 053352 PCT/ | B2007/ 003411 17 receptors and nore

pecifically that_ can. actrvate
1069 0mpoubeB nebRiT P o of e By i s FEERR e prhpera
sendo®y nérbes. atinkdatd, Bt ihot-1Ritedite, ﬂaﬁﬂﬁ@h@k%ﬂplvdmﬂmet\ﬁeeraufﬁla
at” -opioid receptors (as determped by in vitro qyﬂays

herpgs frirnginfecgiopbahsted 8xEFPH earsalgia, BIFUS &/ Be PHIREA
amﬂﬁlﬁ%ﬁgi ma§cuhﬁ§ dNéurQﬁdtfﬁb gaﬁﬁﬁ:%p.il&f o califedMieherve damage from

5 compounds of Formula |I have a Ki at the
chr@sc alnohohsmphmndl ingowptefcenchiFirus mf@rlonéwpthMﬁm ugmia,

orv, tﬁ%lh T e%ﬂ%@leggsgr&% %’Al ?ﬁ gr ﬁu%ﬁ@ Eﬁfléﬁ cotdin EQIGJISO 1nduce

have a at the
neuﬁ)paﬂfldpain OQMedrdlzﬂﬂbmﬂum‘;ﬁﬂnd'Wn resuls fréme alstlmam‘mh I Ox

gher than at the - i 0i d receptor n _anat
com%uwé Afiacend Hﬁ?siﬁnh@lfgf’r RGP 8 ‘i%"% R Pedentsy
1ncﬁﬂg1§)&h91’ﬁbt‘ﬁbﬁpff fi5eialafién thBRby, can dkusk ﬁaﬁ/% iU INelddpathic pain
er than at the -opioid receptors. a}O ano her

inclaltalt linstsfhinipaieisaused InoReryg WYY ﬁ%heas ORPXaRIPIE, e Rin
ﬁmﬁQaﬁélggk Cgmﬁﬁgeptors that is at | east about 500x
a

n at the -opioid receptors. In another
enbodlnent compounds of Fonnula | have a Ki at the
6- and x-opioid receptors that is at |east about

[066] Acute pain is any pain which lasts less than 3 consecutive months, and
includes but is not limited to the pain experienced as a result of surgery, a minor cut, a

sprained ankle, a mild burn, or being struck by an object.

[067] The present invention is also directed more generally to a method for

treating a disorder that can be treated by activating opioid receptors, and particularly the
selective activation of p-opioid receptors, in an animal suffering from said disorder, said
method comprising administering to the animal an amount of a compound of Formula I,

or a pharmaceutically acceptable, salt, prodrug or solvate thereof, that can activate opioid
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1, 000x higher than at the -opioid receptors. In

anot her enbodi nent, conpounds of Fornmula | have a Ki
W@eoosks3382 and x-opioid receptors that is at |PRPeBEIB2007/003411

about 10, 000x higher 15 than at the -opioid

receptors. [068] The present invention also provides

the use of a conpound of Fornmula |, or a

pharnaceutlcally acceptabl e salt, prodrug or sol vate
receptves, @od morwpbhﬁcdhﬂ’thﬁa‘@ﬂ aetevatsf u—aplowbr@ﬁftpém% nfs cpggpound of

t.in d
N
Ki flusspisle &eceﬁﬁrﬁ(l@dﬁﬁbﬁm&d@n In, vitrb @ssdysamderto teose Bescribed
o i BT el S i L~
bAhdstE FormYR T ASRI SK Ot 1§ RAH Ribpioid PeckMORthat heat least about

onpounds of the present invention can be prepa q(g
5x higlhen ghameat FsdisopiRidGweP106- tIR@BRIMgIGadEM e, qoRpOBRds of Formula

Thaté ERi %I th]% Bl V\%‘e A I%Eﬁ‘lsr%eﬁtorf ﬁlﬁt %‘E"f@ét %bo&%]?ﬁigﬁ&isth&}f at the -

opidid r@lc[elt;orsRHn amthazbnﬂ)pémmt; hoﬂi@o@rais&i 651@3521 have a Kl at the d-
PCT/ 2007/003411 .18 phen

and - Oﬁgeﬁqﬁg%ﬁt atds pt lpest E?Oé’bib%mgger ?hagwi thew "O%c]ﬁle rrey% _%s. In

anofeP 8Bodimef, &&ﬂ}gblmﬁﬂbﬁaﬁ dNnufZa Haks ﬁ\KIi\Iat tR2 5- MdX-&Pieid r8reptors
Et 3N DMF R4 5 R 6N J 6NHJ§3

that is at least about SOOX hlgher than at the p-opioid receptors. In another embodiment,

compounds of Formula I have a Ki at the 8- and k-opioid receptors that is at least about

1,000x higher than at the p-opioid receptors. In another embodiment, compounds of

Formula I have a Ki at the 8- and x-opioid receptors that is at least about 10,000x higher

than at the p-opioid receptors.

[068] The present invention also provides the use of a compound of Formula I, or a
pharmaceutically acceptable salt, prodrug or solvate thereof, in the manufacture of a
medicament for treating a disorder that can be treated by activating opioid receptors in an
animal suffering from said disorder. In one embodiment, the disorder can be treated by
selectively activating p-opioid receptors. In another embodiment, the disorder is pain or

diarrhea.
Synthesis of Compounds

[069] The compounds of the present invention can be prepared using methods
known to those skilled in the art in view of this disclosure. For example, compounds of

Formula I where A is phenyl, R!is H, R? is MeCH,CO, B is CHy, R® and R* are each



5 R Z2NH Z Br HOOC. WB~Br SOCI 2 Cl OC. WB~Br Na2C3 Z
N ( OWB R .A 2 RINANRN R Z OBr Et3NDW
WQ@2008053352+ WB 6N N H O B- WZ2N 10 [0711 W PGT/(EBRA03411
and each Z is a (CL-C4 al ky8) group. WO 2008/ 053352
PCT/ 1 B2007/ 003411 19 Testing of Conpounds In vitro
, U-opi oi d Receptor Binding Assays 5 [072] ,u-opioid
Recept or Bi ndi ng Assay Procedures: Radioligand dose-
pheril, syl 8¢ sl t CINj GANp2.28 SZON(GHn4), eapibe P@Pﬁ@g apsle igsed
S hO 2. nM 3H] - di prenor phine (NEN, Boston, Mass.), with
h&MSh hy nembrane protein/well in a final vol ume of 500
1 binding buffer (10 M Mgd 2, 1 mM EDTA, 5% DMSO, 50
nmv HEPES, pH 7.4). Reactions were carried out in the
absence or presence of iq{wgreaii ng concentrations of 10
unl abel ed nal oxone. All T€§®fi'ons were conducted in
96- deep wel |l pol ypropyl ene plates for 1-2 hr at room
5 [97%enperature. Binding reactions were terninated by
rapid filtration onto 96-well Unifilter GF/Cfilter
pl at es (Packard, I\/ﬁ\i\pg\eNnR2Conn.) pr esoaked H'UCLAQNE%

3
R\<B\/Br Et;N/DME
R RS + -

N N
H B
R3\E
R/4 R®
Z,NH z Br
SOCl, Z o B
HoOC. .B__Br ———2= CIOC B Br —————= ;N N
w Nach3 W—B
1 R? R1\A R2
R>~A-n- ~N
z
0 Br Et;N/DMF
z D '
W-B N N
: o) /BJ
w
Z,N

10 [071] W is CR’R* and each Z is a (C1-Cy alkyl ) group.
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pol yet hyl emi m ne using a 96-well tissue harvester
(Brandel, Gaithersburg, Ml.) followed by performng
wo boosesBsi trati on washes with 500 | of i ce-col BCDhiBdIMY3411
buffer. Filter plates 15 wape subsequently dried at
50C for 2-3 hours. BetaScint scintillation cocktail
(Wal l ac, Turku, Finland) was added (50 |/well), and
pl ates were counted using a Packard Top- Count for 1
mn/well. The data were anal yzed using the one-site

conpetition curve @gﬂ;ﬂt’l}gq)?cfo»{%;ljz&ns in GaphPad PRI SM
if.), 0

v. 3.0 (San Di ego, an 1 n-house function

for one-site gconpetition,curve-fittin 0 [073]
u- opi oi d Rece’;%’t"é%”éf"ﬁ&‘ﬁ’%é‘e Yogzéléélﬁgf%ﬁ)é, the | ower
the Ki value, the nore effective the

henyl pr opi.opam de _conpounds_wi || be at..treating pain
078 di aeRigid Reoeyigr B SHePERey e S Ol e
dispERBREMHISdiNG AdsayRd¥En-Bpiid febdphore bsealon2hMPEN-dipreh@pbine

for binding to -opioid receptors. |In_ane enbocfl rren%
(NEbh BogleanYirssnopits A= me membrmspetieasveli i p fralwlumgpt 500 pl
. {. I I ' t

sind LR (ORI MRS, il poonmsenhaslraperspero
Reaathaistwes® caried egsn therabsamee orprossuimefiincreasing concentrations of

o EHLBE9B1 P STROUIR U oG A s
for Djllel{ﬂ)éthﬂfoﬁpﬂeﬂ@aﬁhﬁ& Bi@?mg wend e o wérk e:lrmlrasadrﬁy rapid?fﬂ!hnatiomn
W ave_a Ki_(nM of about 10 or less. |n still. 0
ont st BB STTHE AL e EHSS S SHErYFBIBp Bitubpigabaked in 0.5%
polFRATRAHAG e 9{}% 066 RIB 388 e HaPNesiat '%a%hdul, |daith&’é’ﬁ1r% Mid.) @siNwed
of "about 1 2008/ 053352 PCT/ 1 B2007/ 003411 0 or
by pesfosming these filtration staplas vabX8i nhehice-colsebinding buffer. Filter plates
henyl [ ] 3 ' i
BB EOLRR R SRS BLghR LSRR cRATRN.AR,
Turkts,(Finladd )oxas-add &+ @0 pliversil), add plates were counted using a Packard Top-

rrolidin-21-vyl)butyl)piperidin-4-yl)-N ph | pr opi on
Codgpfira mishvi T B v SR UREH PRI ek BB Bl ek
fittia@ Furtibhs i0TOhpttad PRIIM . 010 (S Didpg, CAlif:)Og aniinkhbuse function
receptors. In vitrg ORL-1 Receptor Binding Assay [074]
for opg-site Raenshtion Cyeriiting: Assay Procedure: Membranes from
r econbi nant

[073] u-opioid Receptor Binding Data: Generally, the lower the Ki value, the
more effective the phenylpropionamide compounds will be at treating pain or diarrhea.
Typically, the phenylpropionamide compounds will have a Ki (nM) of about 300 or less
for binding to p-opioid receptors. In one embodiment, the phenylpropionamide
compounds will have a Ki (nM) of about 100 or less. In one embodiment, the
phenylpropionamide compounds will have a Ki (nM) of about 50 or less. In one
embodiment, the phenylpropionamide compounds will have a Ki (nM) of about 20 or
less. In another embodiment, the phenylpropionamide compounds of the present
invention will have a Ki (nM) of about 10 or less. In still another embodiment, the

phenylpropionamide compounds of the present invention will have a Ki (nM) of about 1
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10 HEK-293 cells expressing the human opioid
receptor-like receptor (ORL-1) (Receptor Biology)
wowers/of3epar ed by |ysing cells in ice-cold hypPtDIB2007/003411

buffer (2.5 mM Wy 2, 50 nM HEPES, pH 7.4) (10 ni/10
cmdish) followed by honpgenization with a tissue
grinder/ Tefl on pestle. Menbranes were coll ected by
centrifugation at 30,000 x g for 15 mn at 4C and

or lepel Inatill anethersypendmen, theghsoyipriptortamidesgonpeurdsfaf flag present

. conceptrati - 1P ' . '
invef eV HLEE MRICEAS! e L6 OBl SR BRSCRr T e PR et
oy anes e ot or o0 ot - 806, [A75]
herme o galia cHTHRIHoh R aEND St LU R iaiRg © h-opibid
rece?%&} di spl acenent) used 0.1 nM 20 [3H3-nociceptin

N, 87.7 Ci/mmole) with 10-20 g nenbrane protein in

a final volunme of 500 I binding buffer (10 mM MyC12,
1 mM EDTA, 5% DMSO, 50 nm HEPES, pH 7.4).

Non- speci fi c bjngj = i [ he presence of
10 nM unl abePé&%yo%{%gé{{?%}’%z?éﬁﬁg%ﬁgsggpti de
Conmpany). Al reactions were performed in 96- deep

wel IOI pol ypropyl ene plates for 1 h at roomtenperature.

i ndi n tions r ] e j -
074 't ¢ 2P e GBSt FirPhaPe: o plim rpequbinant
HEEaE@B lcall doxprapsiag trkmthah Dpidibitequodrylietrydoptor (ORE-1) SReerior

. Harvesting er.formed using.a 96-wel [
Biolegy Vet rRePA I HE T FolEaORy TPRORE CPITFE (it FigpMECh: 5
mMBBPES, pit ¥ ) BOGnl/10 e deR) Bllowedby Rgnbiiehization with b éissue
pl ates were” subsequently dried at 50C far 2-?6

r
grindet/ Teflqyneetld. Mewbignes e coleckddrcaniriipetion 83 rﬁ%%‘ ghor 15
- \\alL : ; RO ' kard
min G B T A S S e
mg/min/Pretkih cofldeatratina weradnterprimednising tagigioRad protein assay reagent
.dose-di spl acenent exper | i
with PR BS F m Ep I ah R oyt SR QTR el b rancs
weresepaPadgoeRl SMIM v, 3.0, respectively, or an
i n-house function for one-site conpetition curve-
fitting. 5 [076] ORL-1 Receptor Binding Data:
Typi cally, the phenyl propi onam de
[075] Radioligand binding assays (screening and dose-displacement) used 0.1 nM

[*H]-nociceptin (NEN; 87.7 Ci/mmole) with 10-20 pg membrane protein in a final
volume of 500 ul binding buffer (10 mM MgCl,, 1 mM EDTA, 5% DMSO, 50 mM
HEPES, pH 7.4). Non-specific binding was determined in the presence of 10 nM
unlabeled nociceptin (American Peptide Company). All reactions were performed in 96-
deep well polypropylene plates for 1 h at room temperature. Binding reactions were
terminated 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 three filtration washes with 500 pl ice-cold
binding buffer. Filter plates were subsequently dried at 50°C for 2-3 hours. Fifty pl/well

scintillation cocktail (BetaScint; Wallac) was added and plates were counted in a Packard
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conmpounds will have a Ki (nM of about 300 or less for

binding to ORL-1 receptors. In one enbodi nent, the
wWQEb@spsesopi onam de conmpounds will have a Ki (P@®4/1B2007/003411

about 100 or l|less. In one2enbodi nent, the

phenyl propi onam de conpounds will have a Ki (nM of 10

about 50 or less. In one enbodi nent, the

phenyl propi onam de conpounds will have a Ki (nM of
Topab(mmt fo2Q mit/wedls STheldatasimh h@eel'éllrgmldli dmﬂi,SpMMent experiments

9 ds_of resent tion
werb e e ROV o Db cT At B R I qieplf
PRIBROMNE I3 0, e8¥pEivEIs Nér antiihophemitndpl @rasit dempeitivnnre-

of the present invention will have a Ki (nM of about
fitting.or | ess. In still another enbodinent, the

phenyl propi onam de 15 conpounds of the present

invention will have a Ki (nM of about 0.1 or Iess.

In vitro ,u-Opioid Rece lgtor Functi onal Assays [077]
[076]- Opi oOELFlel%@mt@ir BindingtDeraa T ypisally tmmbeedpiopignamide

n¥p%1511§ s@—mﬁ g H abotC3 0% P45 f&%ﬁrﬁx&s‘g‘)ﬁgm §edd foPsg In

recept or  menbranes y reacti
one\mfbedm{eap ahiee;dlehyipm@mmamdeadolmpoankm wid] hahea Ko(ﬂl\&)/wfn@out 100

or 15 SRAEBS AR A O R e B o of
aboushi @raés@din onel"@f%ﬁﬁﬂéht JAhe b&@lﬁr&bl&?&nd@édﬁﬁomﬁﬁ\pﬂmme aKi

0.20 .nM NE
(nl\ém abus aapé&swr@p@ﬁ@e@gq%@wnt Pher rm%eemnjldafa@npouwds of

the %fe@&ﬁﬁlﬁ;eﬁt?& Jvml 29 g%(l?ﬂﬁb bPXhE LD oPRLsY BF SRV AR Pl at es

ont ai ni ng OX concentrated stock sol utions of
embddﬂnagdile Ehenwmméfaﬁmqmd@omﬁ pipbens inveiangwll have a Ki

tes e r
nl\{)%g %ttluolr i 1£1ha51 &%Pg}ﬁé?:(g%l%ﬁ trl?g i‘i\f/\% ezr) rfalﬁj[%l at ed by
configfahds dfithd ﬂSIﬂianﬁlveIﬁﬂmamﬂﬁ}amh Ki (ivIf off dbent (B:blfle$s | ter
pl ates (Packard, Meriden, Conn.) using a 96-well
tissue harvester (Brandel, Gaithersburg, M.)
followed by three filtration washes with 200 | of WO

2008/ 053352 RGFfrb BROpiBlOREAAr Flnchidml ASlagls wash buf f er
(10 mM NaH2PO4, 10 mM Na2HPO4, pH 7.4). Filter plates

were subsequently dried at 50C for 2-3 hr. BetaScint
scintillation cocktail (Wallac, Turku, Finland) was

[o7afded (50 110/d@?écbﬁtoﬁﬂ%c@zbﬂ&%sdﬁP@cé‘cﬂM&ﬁ g’ SIGTG fanctional
Packar d Tp Count for 1 mn/well. Data were anal yzed

ass@es Wigye p@r@ugﬁe@ HEing Arshin Sevied yeprptor ammRsancs sty Tedctions
were 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 condentrations indicated):
membrane protein (0.026 mg/ml), saponin (10 mg/ml), GDP (3 mM) and [*°S]GTPYS
(0.20 nM; NEN). The prepared membrane solution (190 pl/well) was transferred to 96-
shallow well polypropylene plates containing 10 pl of 20x concentrated stock solutions of
the agonist DAMGO prepared in dimethyl sulfoxide (DMSO). Plates were incubated for
30 min at room temperature with shaking. Reactions were terminated by rapid filtration
onto 96-well Unifilter GF/B filter plates (Packard, Meriden, Conn.) using a 96-well tissue
harvester (Brandel, Gaithersburg, Md.) followed by three filtration washes with 200 pl of
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5 functions in GaphPad PRISMv. 3.0, or an in-house
function for non-linear, signoidal dose-response
weesesBs1ti ng. [078] u-Opioid Receptor FunctiPCEIB2007/003411
Data: GIP EC50 is the coneentration of a conpound

provi di ng 50% of the maxi mal response for the conpound

at a -opioid 10 receptor. Phenyl propi onam de conpounds

typically having a GIP EC50 %hl\% of about 5000 or
ice-bald svash bmﬁfﬁrét(éml\/byaﬂzliﬂﬁ ée e PPe Hok?)- IHiltes m)éates were

sob RS LR Y. Ry RS R Walle, Ty

Flnﬂaﬁ@ﬁvayadﬂaﬁﬁ() pﬂ/ﬁleﬁhﬁl@fhﬁﬂiwmmbuntbd]esmg a Packard Top-Count for
hen d d t.h t t

1 e e e RE (e L BB LB "

funQfis GIOLHLPRNERISADY 16, R MhAlse PirRAaTH Qoﬁ-‘ﬁﬁ@e@uﬁgiﬁoﬁﬁl

the present invention will have a GIP EC50 (nM of
dosgdsespense@orveriitiegss. In still another enbodi nent, the

phenyl propi onami de conmpounds of the present i nvent i on
wll have a GIP EC50 (nM of about 100 or less. In

one enbodi nent, the phenyl propi onam de conpounds of
[078he pr gs@rividiReverioi Bmctipd! Daevie GIPEGTES hesencenirytiopfof a

t 0
R R e BB L L
rec&}dtd)ﬂl thaNﬁpIﬁplo@iﬁidegﬁﬁpém tyrrlmfallg hovihg iﬁl @FP E@sfs(nM)rof about
St anot her enbodl nent t he IO IOn
500t sidEulatgin-pPIRig\FECeRtOr &H@“@é@j{%‘ ?ﬂ%ﬁ%@ 1 or
phen 2ﬁv§op1(l)rﬁmﬁ&é ddmRRAdTthepreasit IRBitiontwid have a p GTP ECso (nM)

| pr o%@onam de conmpounds will have a  GIP EC50
of a(h@m 9 oz fstt Inpng eabodiansat, thepheavigiopionrpiderampoyids of fe

preg%éf vk e(ﬁll \Iflﬁcﬂavgé hc(f%eﬂcp%’(nl@l&%? AR @Gb &QEQt LY 8nd &nbdddRent,

cited
the@hyaydibpioemkidp hathpmur@E)AMB@presalt ls\teah@kawdl haa/g @i STP ECso

(“l\ée‘?f%g'&ﬁﬁ)gfor gess'c]gr?gg&ﬂ%l ?I( ! brOéla ng’rtﬁg gﬁ’? Opé)%?‘rrfu g

corﬁifxﬂﬁlﬂbﬁﬂhe Piepdrt advieytior Wil ipleayl GIP EC@maM)cd)é abao PO ondss.
the present invention will have, a erﬁ?mvgn/?onwﬂl

In gjpcesmpRodina gk ih %@bﬁawluprp%@aaﬂ%e C@%&Wﬁ&fﬁhﬁ lﬂfss

haR DT g{‘m SRRYAES Ml anBa¥LerbodhBhiEmBX Of
greater VB 2008/ 053352 PCT/ | B2007/ 003411 23 than 75%

phénylpsepiphamide edrepovadbeitheraresent iyantimeril hsve pitdhbiEle @M)
of SEOTP 14! nldl%sswﬂm tll? Ffthe? embodiment, the phenylpropionamide compounds

will have a i GTP ECso (nM) of about 1 or less. In still another embodiment, the
phenylpropionamide compounds will have a p GTP ECso (nM) of about 0.1 or less.

[079] p GTP Emax % is the maximal effect elicited by a compound relative to
the effect elicited by [D-Ala2, N-methyl-Phe4 Gly-ol5]-enkephalin (DAMGO), a
standard p agonist. Generally, the p GTP Emax (%) value measures the efficacy of a
compound to treat or prevent pain or diarrhea. Typically, the phenylpropionamide
compounds of the present invention will have a p GTP Emax (%) of greater than 50%. In

one embodiment the phenylpropionamide compounds will have a p GTP Emax of greater
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R GIP Emax of greater than 88% In still another

enbodi nent the phenyl propi onam de conpounds wi |l have
W@ 28RS Emax of greater than 100% 5 In vitroP@RIB2007/003411

Recept or Functional Assay [880] ORL-1 Receptor

[ 35] GTPyS Bi ndi ng Assay Procedure: Menbranes from

reconbi nant HEK-293 cells expressing the human opioid

receptor-like (ORL-1) (Receptor Biology) were
tharp?Spakedillmpothgsémbpdira¢rtsthe phényloremiprany mrmﬂuedbmﬂ kave a

»o5F S350 IR Al b 38 i

conpotundderill letd op GESEDex oMawiteathas1008t.e col | ected by
centrifugation at 30,000 x g for 15 mn at 4C, and
pell ets resuspended in hypotonic buffer to a final
concentration of 1-3 ng/nm . Protein concentrations
wer e det er m ngdiss ORIL-! RecdprRagiclismil eissuyassay
reagent with bovine serum al bunmen as standard.
Aliquots of the ORL-1 receptor 15 nmenbranes were
stored at -80C. [081] Functional binding assays were

[oggpnduc b?& BRedePlol P¥5 G@Bﬁzd@@@@fﬂoc&@tb’éﬂ Mehbr@ss from
prepared by sequentially adding final concentrations

recqrhbipard GEEIg2P3 cﬁa_-ezpreﬁﬁemﬁafha empr epigidyeceptyr ke fPRL-1

T

Mg@lz450 oM HEPESTHE 7pF) € pamd/d0 coelidhy fdlowsd by hpmeggniggion with a
o e 0180 b SN A yin o 30000

for 49 RGR AL mi a6l pdiRBkcaBpeidedmshypbtoagdnifst foreofixial emicentration of
prepared in O . Plates were |ncubal?&:=%zll lf{%)&LPBQ.mn at

1-3pg/rlt Bripfen a?f}??@fmopﬁwéﬁaﬁeﬂi‘@“neﬁ%@%}Eﬁ 0 rgtein assay

rubePth t N A%RL&s BtheRIRL-Unédeplot er

reaéﬁ%@ﬁtﬁ{ﬁogfrﬂe at es &%%ﬂcdksasfﬁgmrgS ugl ng a 96-wel | t?ssue

melnbranes vere S(d?atMaBQfﬁ and followed by three filtration
washes with 200 R ice-cold binding buffer (10 nM
NaH2PO4, 10 nM Na2HPO4, pH 7.4). Filter plates were
subsequently dried at 50C for 2-3 hours. Fifty R /well

[08911:| nt | IRuattionnl tindikg aishys @ecasiictet avddllows) ORds | astbepne

| at es re count Packar
solfon Y nEbackt B sehgerinty odding R S el BRickEUEb. gbPhihi orL-1

meHDsfre 6@&3 BiIAN By &/l ¥apohint B ity GDIPeeidi00saNI i3 580G TPyS to binding

2008/ 52 PCT/ I B2007/ 003
buffer (100 mM NaCl, 10 mM MgCl,, 20 mM]HEg]élS pH 7.4) on ice. The prepared

membrane solution (190 pl/well) was transferred to 96-shallow well polypropylene plates
containing 10 pl of 20x concentrated stock solutions of agonist/nociceptin prepared in
DMSO. Plates were incubated for 30 min at room temperature with shaking. Reactions
were terminated by rapid filtration onto 96-well Unifilter GF/B filter plates (Packard)
using a 96-well tissue harvester (Packard) and followed by three filtration washes with
200 pl ice-cold binding buffer (10 mM NaH,POj, 10 mM NaHPO4, pH 7.4). Filter
plates were subsequently dried at 50°C for 2-3 hours. Fifty ul/well scintillation cocktail
(BetaScint; Wallac) was added and plates were counted in Packard Top-Count for 1

min/well. Data are analyzed using the sigmoidal dose-response curve fitting functions in
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G aphPad PRISMv. 3.0, or an in-house function for
non-1|inear, signoidal dose-response curve-fitting.

WO O®3P5BRL- 1 Receptor Functional Data: ORL- 1 ETRPIER@BM03411
is the concentration of 52&a conpound providing 50% of
the maxi mal response for the conmpound at an ORL-1
receptor. Phenylpropionanide conpounds typically
havi ng an ORL-1 GTP EC50 (nM of about 5000, or. |ess

GraphP M R0, pr g ssheuse fyngHer fosponigeyndeaoidalflosesrsponse

Curwﬁmfghenylproplonamde conmpounds of the present
invention wll have an ORL-1 GIP EC50 (nM of about
1000 or less. In still another enbodi nent, the
phenyl propi onanmi de 10 conpounds of the present

[0828\6 € gtr 'd?{leé\%{eéef; \é‘;?m?tpon%bfztﬁ% réae]ﬁp% (?a%on%& nh th% oﬁck%ﬁﬁlﬁtlon of

ano
ac@hﬁnmﬂmnﬁmhm@a@%dﬁﬂﬁnnmnmmUSQQmmdhmﬂmmesmnmuimmnéﬂﬂkbn

I an. ORL-. 1 GT f ab .
reciion, e BBiR B AT ATS AR A bSO s b oY G G T of
abdu® BONLISss Wit h1 aRAYRL ANreédpkor FuretiBn. E%e(dﬁ{%dm@efnt alout 1

or less. In still another enbodi nent,
phesptorgnipnagpdotrarogadcefipopserit vamlopsmﬂé%e #hOBRrL GTP ECso

g ERA0OM 168, 1A 88 oot ko Rpichatall
compduatls ofthe proseoh vehtierwilldiave an ORIbY fo@cEQse r;chof aggout 100 or

st n rd L- .1 .agon i call
tes B0 sPofF ik RROT Rl B ROt o wonps of asressmt
invehtidn WidMaveam ﬁ[, ]].G(B]SHE(EU'@MXZ(EI ab®it 10for desealnestilltdnather

I n_one enbodj ment the nyl.propi o
emaB 5t 1S RFIPROR B CORPEEE BRthana iy GHEF gD
of Z&)tﬁ 1 bi“le§st ith ki Mtﬁ@ren%@%nmﬁg ;lthe hABropionamide com unds will
en %f i onam de conpounds ‘Wi 1T have an ORL-1

%qmwg 1§ BREE (aNa el 8w Oylprlessi | | anot her enbodlnent

t he phenyl propi onam de conmpounds will have an ORL-1

GIP Emax of greater than 100% 25 In vivo

Phar macol ogy [084] The conpounds of the present
[083hvent iQRIL-d aGiFHaEmaeg/c isdhd maximabeffechelidited hp e icompeyndegelative

to < éacf\F/(I;tt caltela bty 1 r(_:}ls(f {TIP' la's%nﬁ@@@%g%#(%\g%gggp@ﬁﬁp the
phB@TﬂrblﬁBﬁHﬁﬁﬂé)&Bﬁﬁdmds of the present invention will have an ORL~1 GTP Emax
(%) of greater than 50%. In one embodiment the phenylpropionamide compounds will
have an ORL-1 GTP Emax of greater than 75%. In still another embodiment, the
phenylpropionamide compounds will have an ORL-1 GTP Emax of greater than 88%. In
still another embodiment the phenylpropionamide compounds will have an ORL-1 GTP
Emax of greater than 100%.

In vivo Pharmacology

[084] The compounds of the present invention can be tested for their anti-

nociceptive activity in the formalin model, which has been described in Hunskaar, S.,
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25 O B. Fasner, and K Hole, JNeurosci Mthods 14:
69-76 (1985). Male Swi ss Webster N H mce (20-30 g;
wolaooBass3sSan D ego, CA) can be used in all expeCT/IE2007003411
Food is wthdrawn on the day of the experinment. M ce
are placed in plexiglass jars for at least 1 hour to
acclimte to the environnent. Follow ng the
acclimation period mce are 5 wei ghed and given, ei.t her
O.Bt Raseoapd i 8lotst, JiNeverseisethods I é?gééw&ﬂ- Malgy Sypist W ebgipr
he opkl at eqV ' : 9 <
NIEf e BP0 B RSP RIS oy e i o bl Yooas
withaRavid sxithe dapdf the exfeeingent . Mitesiragacediic pleaiglass frebr eideast 1

wth formalin (20 | of 5% formal dehyde soluiion._in
hous et o et Fellph S BE ot TEs P R D
weiMh&iSma bfren LRGP EIonGfduh® o Pinfo¥dsPhd@sifisfeddsi. . bep LY b ther ed
or the amount of tine spent licking or bitin 1%:the.
epprap¥ietstvebampsea.veliclei A Brvout KRGO BiferhEinifes alter (e ip.
dos{ngcﬁ{dl%%hﬂteg’a e Fol {Hsﬁ{ VAt S bOhjekted RAM foRth418Y (20 Reof 5%
tmal’ln I on. KI e%p d

I Njec eriments are done In a |
forthhltietjde sotatiorein seline) o thehtorsal ginface gicherightidndpgw.yMice are

R 60 LR B af SRRSO o TR B B0 e o vt
the )88 pasv. RadES e0idkinprand bithiy am rudrdsd af +-minftomtaydlnfor 1
inection. Differences between veHicLe %Ed d u%g1 .
hour e theyfogmalip sy e@ﬁﬂn-bféﬁgﬁa@f%f‘é%s By M 2 %ﬁ‘f{ By dyring
the Qifghe’@gea R&E e&ﬁl(\%ﬁ\ééé of the Por¥lid! fesporfle Riméasueans ildeickelg/biting
np

si-gni'ficant. ounds are considered to be )
betwbdri @& ciimues, bud thedataphasg iswmeasareg fgme -8k minyies after formalin

. .the ve L V] ' [ { .

i 05 GBIV IR ol BE b by onc

waR aiidlysis of vaRfhck QRO VNP p vdlsie sl e comsidened] Significambi r
potential tq.treat chronic pain (i.e..antis [

Colgatonth erenypesas e Lo Beite Sustichr A AV ey

hav@RElinoh tRRXKingheHRthe eR@psRnatdiv phiiavfdnthaGhuindice®piw-

- 50: 355-363 (1992)). Male Sprague-Dawl ey rats

lickiag aiivit} bet ween 200-225 g are anesthetized with
hal ot hane (1-3%in a mxture of 70% air and 30%
oxygen), and their body tenperature controlled during
anest hesi a through 25 use of a honeothernm c bl anket. A

[085] cm d dFosarioundsciian e testrifan Beir pefertind o e shrapicaw (g anti-
S T R L L R e R Nl
ne@bpathh@imeandmdg, Pao ot 3d;363(H992))y HYikly Sprague-SWvwigtrats
wesghne betweea 200235 $ 48 isthetized with halothane (1-3% in a mixture of 70%
air and 30% oxygen), and their body temperature controlled during anesthesia through
use of a homeothermic blanket. A 2 cm dorsal midline incision is then made at the L5
and L6 spinal nerves, and the para-vertebral muscle groups retracted bilaterally. L5 and
L6 spinal nerves are then exposed, isolated, and tightly ligated with 6-0 or 7-0 silk suture.
A sham operation is performed exposing the contralateral L5 and L6 spinal nerves,

without ligating, as a negative control.
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A sham operation is perforned exposing the
contral ateral L5 and L6 spinal nerves, wthout

WO @ansaze as a negative control. WO 2008/ 0533BRI/1B2007/003411
PCT/ 1 B2007/ 003411 26 [086k6Tactile All odyni a:

Sensitivity to non-noxi ous nechanical stinuli can be

nmeasured in aninmals to assess tactile allodynia. Rats

are transferred to an elevated testing cage wth a
[086{]« re nBshild MidonianSeasitiviyeid nop-ngsioks mwaehanical stiniuliccapde

t
e P A M B PSS A
cag€lGAtR aRFiftemBshi fidr and Aitdwed whdchidiaat fivdnoasinolightesT e series of

first filanment used posse buckl ht
vonghay opesIBBEAS VP D MPIRY B <et (bGP (Pelefie
the EﬂnﬁPthildfatwaﬂhk&h&a ghiMitsPATawa useﬂ 9§§%@§%§§a blllcfkhhél Qeight

animal has a wthdrawal response, then the next
of 9| i g . %@kogf\'ualuahmﬁ is pppliedap te Ew @@em@wjlf Bleclisfpp ma@digyal
resq,oggep olxs e hag 2 A58 Waf‘r%sﬂofnsé ttheﬂltﬁ%é’i@ H%ﬁj(eﬁ lef1 Ghdnt & the

_ procedure 1's subsequent
serice®66id bt Iabpi[mnipsto dive tilmes tvertesermmenﬁﬁ rkse pouiéehaqu d r@goltshe

i dent of th |gh est fi t hat
This 850(564%%18 el S et e i doponse and
the WMcn s\ 11glﬁ§spﬁlh§%nf theveliciiea fesbdrsels rScokd@l. fIF tharmintal does
t hen "subsequent filanents _of increased wei %gt are

notdpps 2 withdravpl reapapsg Bpmee igitiek? { & Haped Ry 8 sricpHaments
of ih&%&fep %1%‘2& afe héhed‘ U@ TBmenBell RS 9%&%%36%@1& 11RA@éhtity of this
ree nmeasurenents are nade at every tine
filamentis recbulegr Gducash aninml,dhiagmegiurdneinigvat ntake akdysryptime point
to p&ﬂ(&}lecrgg]n %%rl%goen\ﬁltlécﬁ % &ﬁrﬁls]lo&)f de?e r?aglgg dTngé & be]p%rftoﬂned prior

ours rug adm ni stration.
to, b%&]l,ﬂ%ﬁﬂﬂ%urmemggﬁsjnmmﬁiﬁn& tivity to noxious
mechani cal stinmuli can be neasured in animls using
the paw pressure test to assess nechani cal
hyperal gesia. In rats, hind paw w t hdrawal threshol ds
[087] PWI™ Wecngmed U%Qgeird”llg@faa MBensitivity ©3pRIv8 e nieohamicaDstimuli can be
noxi ous mechani cal stinulus are determn ned n
9];} g%}ggsm In

meaptdja epimal eysinavbe sV posoire tesidpetesy mpthpnis

rat{ gqui%ﬁﬁédvﬁ tResHod (@W’[@‘)S nf8siféd BeFarhd iSteBpdhse to a
dhém'stry & Behavior 451- 455 (1988)). The
nox1a11S meqhawca@umumseme @ﬁemmdaqsnngpnamlg@smne&ﬁ Gg’lﬂé‘?@ﬁ@o:i s

CO@?%%ﬁgfmgﬂa%%%%% Gi?gor@an heh f llt'aq { Qst %egm%'dqy ﬁ’te% Bgzgﬁzemﬁstry &

BeheorBIW45 B-48D(19I88)) e THe wit’ts Ipdwm/\piaceﬁ\m a ssnaﬂlqilﬁfqnnm et weight is

once for gch r at
applied in a graded manner up to a maximum of 250 grams. The endpoint is taken as the

weight at which the paw is completely withdrawn. PWT is determined once for each rat
at each time point. PWT can be measured only in the injured paw, or in both the injured
and non-injured paw. In one non-limiting embodiment, mechanical hyperalgesia
associated with nerve injury induced pain (neuropathic pain) can be assessed in rats. Rats
are tested prior to surgery to determine a baseline, or normal, PWT. Rats are tested again
2 to 3 weeks post-surgery, prior to, and at different times after (e.g. 1, 3, 5 and 24 hr)
drug administration. An increase in PWT following drug administration indicates that the

test compound reduces mechanical hyperalgesia.
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25 at each tinme point. PW can be neasured only in the
injured paw, or in both the injured and non-injured
W@aws/05335DNne non-1imting enbodi ment, mechani cedT/IB2007/003411
hyper al gesia associated w2th nerve injury induced
pai n (neuropathic pain) can be assessed in rats. Rats
are tested prior to surgery to determ ne a baseli ne,
or normal, PWI. Rats are tested again 2 to 3 weeks
post-surgery, prior to, and at different tinmes after
(e.g. 1, 3, 5 and 24 hr) 30 drug administration. An
i ncrease in PW fBhérowicerficat Goynpeisianisst r at i on
indicates that the test conpound reduces nechanica
hyper al gesi a. WD 2008/ 053352 PCT/ 1 B2007/ 003411 27
Phar maceuti cal Conpositions [088] Although a conmpound
[0S8F t heAﬂIheL@m cdmpoandl phthe ;mzyertb ielvadmrminsy be adintyteged 15 a

for th th
ma b e 2k Eheind R REER cotpapSi prfihts, B
conffbithdisSirefe Rl yasinfiaikterddfas pard BE4 pleRutductio comppuitornt ¢ontrining
containi ng. _ the conpound conblned%ﬂgth a U|tab

the gpEpoHIegHd ev@mvwhaacwﬁblsmaéﬂ@awic 3°arearr ?%Uﬁl? a
carG@'taR Be SGERA ﬁgmfpﬁﬁ?t%a@aﬁfcﬂi?}gﬁié@ tﬁlﬁle 'eﬂ Pﬁi@ﬁt@ Bh@Rlx§liaries.
excl pients and auxiliaries. armaceutica
conpositions within the scope of the present invention
i nclude all conpositions where a conpound of the
esen Ll Y
1083 ot S BB Bk RO Dl e o PRt o
mchnimakb umdpms;tlcms ederd a cmpouhéotthapesént imeniien lanomhmgqh with a
f ec

phaﬁﬁla%eélécéal ARRESP: ab\f%‘oa\tr@?ragxé%i%}/e egac?@t I Ib%h%‘e%? %é &%p%%ﬁ&‘ s p?esent

in e t@hPasthiif Bn @moGtthdl®d effeatigetd aelﬁleeef iftsemtdndﬁl th&apeutlc
anount s, of each conpound is iﬁthln the skill Ff .

purgpse. Whilg individpal RRE BBSTundetrynation of amlﬂ?lgflh%zeéa gifpetive

amBuifBITBkh cSmpound 1@{#{@1’% thé)ﬂ@h bﬁ’th@%rt aT?@i@ﬁl}D thefobﬁﬁlibﬁhﬁ tmay
0. 0025 to about ng per body we h of

be administeredio aanarenpal mi @hl@mmtﬁliv apf dese of rﬁ@phﬂwégpp%%qom}?out

1505 Eérgggl’ beodﬁr%eﬁ t}t%ggl%rrﬁhgnrﬁﬁ & ea%lﬁ'afeﬁﬁé}[ﬁ&ﬁl‘t pe" day

preve 1ora e particula
phﬁ‘hﬁ@d“uﬁeaﬂly Aceinale bal‘o pmldrlrgcm’ esoltvﬁte aharmfmmn dly wftrdah @revent or
esent 20.inventi m
amBliHE o 6O AR AOPHY! PFoRG oS 6y P b e gF Ao

inVERHBRd dmifikteRdd t6 @ thanah R ﬁamwat oocfzsttb @bout 50 mg per kg body
pharmaceutical ly acceptabl e salt

weight of the mammal, or’an equivalent amount of the pharmaceutically acceptable salt,

prodrug or solvate thereof. For intramuscular injection, the dose is typically about one-

half of the oral dose.

[090] A unit oral dose may comprise from about 0.01 to about 50 mg, and
preferably about 0.1 to about 10 mg, of a compound. The unit dose can be administered
one or more times daily, e.g. as one or more tablets or capsules, each containing from
about 0.01 mg to about 50 mg of the compound, or an equivalent amount of a

pharmaceutically acceptable salt, prodrug or solvate thereof.
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prodrug or solvate thereof. For intranuscul ar

i njection, the dose is typically about one- half of
W0 b@sosab2 dose. 25 [090] A unit oral dose nay PORB206%003411

fromabout 0.01 to about 5@8ny, and preferably about

0.1 to about 10 ngy, of a conpound. The unit dose can

be administered one or nore tines daily, e.g. as one

or nore tablets or capsul es, each contai ning fr

[09"bout @pba;m?geqt@alaﬂ@@fmpﬂgen the prosefe IRYSHERFALD cgitmigistered

{
o L B B BOREIRE G oL cpigth

inveRGan. | Bﬂ@lﬁi@’i’t&ﬁﬁ)ﬁg fuch28ith 19 dfe ndanphals eg cumaps land companion
of the sent . i,nvent i can be
amrﬁfﬁ?naﬁﬁ%‘{géqﬁedmv Ibtlogﬁé/) ‘g[ﬁ]iltﬁ%c}ed t?lg? cf‘l]grflnte(gperl ence the

beneficial effects of a conpound of the present
invention Forenpost anong such animals are nmammal s,

humans and anj on ni mal s, hou the. .
[09?]n vent ﬁdﬁli‘alil%acﬁgfcaf §iign £ Bﬁ’ﬁé’r‘?Sml IPYﬁnilgﬁ Cg@”{ %‘ﬁ%ﬁ““ﬁ\red
by ﬁ%ﬁé&ﬁ%&ﬂ aRveSARRBHLd ApRk. FbeRpES Bdminivanéd &h be by
can be adm ni stered by ‘any nmeans that achieves its

the pm,@amequjm@y@eoub ey AV cntraawscH a5 R EAPRBIOEdN be
tranlgéfei aflzrgnsh%&?éal tﬁﬁ 10641 Aectal yiahgaay ﬁucch%ﬁﬁv&%us

aperitoneal, ~transder mal
inhalationa s aosage radmﬂmslcmé ahd routeoif aﬂmmﬁtaﬂan a6l maty, dspending

et AreutaPates ol et e o e Qe T ESP syeg fptors s
agedRREA HnA GveigH @ tHehecigibitC bt RN e disofdet fméaerlmated;:klhdiof
subj ect, and takipng Into account S%J(iqh factO{E a@ 398cq.
congazgnt Featgisat w@ngh@fe%lﬁnqw bieaiRiegh @Rt thegiigy o 1o Sidget destre
di sorder to be treated, kind of concurrent treatnent,
if any, frequency of treatnent, and the nature of the

effect desired. 15 [093] In one enbodinent, a
[098har madeend @wodeamo%marrawewcaé RRMpRsEBRL theRygsspt igKention

cm&%&dgﬁmﬁgﬁgﬁ WAt Sh8% Ahahihid 28 tdbdetf, %d@éé@%eﬁﬂul‘e@ b:9an oral

ragees, capsu es or an oral ~ Iiquid
liquid @ppe@tionnin dne eotbediersnt thermralt fornp atiapr compiigesraxbiadedon

R g L N

enbodi nent, a pharnaceutlcal conposition of the
present

[094] In another embodiment, a pharmaceutical composition of the present

invention is formulated to be administered rectally, i.e., as suppositories.

{095] In another embodiment, a pharmaceutical composition of the present

invention is formulated to be administered by injection.

[096] In another embodiment, a pharmaceutical composition of the present

invention is formulated to be administered transdermally, e.g., in a patch formulation.
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invention is fornulated to be adm nistered rectally,
i.e., as suppositories. [095] In another enbodiment, a
w@b@sosassut i cal conposition of the present | NRENTEB2067/003411
is formulated to be adm ni 2vered by injection. 25
[096] I n another enbodi nent, a pharnaceutica
conposition of the present invention is fornmulated to
be adm ni stered transdernally, e.g., in a patch
[097f or mulmtnaier WDoddG8!, @ PRIBRCERETFA RAPOTIHOD SE@E present

1nV€I£:tlﬂ]i)ﬂ%§ %ﬂ Czlttp%{e Adm 2 ‘?Sgérg&w Inhglaf?&% GHbdSalor transmucosal

|nvent| Is formulated to
admBetaded. ni stered by inhal ation or by intranasal or

transnmucosal admnistration. 5 [098] In another
enbodi nent, a pharmaceutical conposition of the
present invention is fornulated to be adm nistered by
[098] he i nhLavAaH ddodimdt & phb@8RbutRapduanpaaitiou tof tel present
conposi tion of the resen% i nvention can contain from
inventirouis fornptatedtody adarnigaied ytlwép@magmg]{@ IS ef erabl y
fromabout 0.25 to 75 percent by 10 weight, of active
conmpound(s). [0100] A pharmaceutical conposition of
the present invention is preferably. manufactured i_1rn a
[0991an nerAwhiroticeutisel dompopitionel R BIRET iRVFREGY G LA™ 1o
n Q@_ng § percent b
abmg ﬁbgﬁ?ﬁ (%£%1XI§5m: na%gﬁpﬁg?ng%2522B2%2|gg, Y
Weigﬂt,S(ﬁ'Qibﬁ‘i'a’l@,mplﬁnd’,(x} r usi on, or |lyophilizing processes.
Thus, pharmaceutical conpositions for oral use can be
obt ai ned by conbi ning the active conpound with solid
exci pients, optionally grinding the resulting m xture

[0160)d Pr AgmashAgutidabedmpositive obfhe graaenilirentiaf isqrefaubiyng
suitable auxiliaries,

d
morbine PR S e kBT R ol B e L g osure
for g)?%?ﬂ é %S}tn?eahﬁ‘gf dQerdtiohhl@hiSing UerBn i atirga delg e nﬂh&g(dmmlvmg,
| act ose, sucrose, mannitol or saqrb Ofo gfal use can

extmeioh mrémhﬁﬂ@mnra@qswﬁs ThigsaPegrs HHEE SARPEYLPTSJP
be ﬁalﬂ?&nbg ! lMu‘ﬁ Hb@&?&p‘&'ﬂﬁ& it 5ole@ELipiont€) WP OGER grinding

as bi'nders such as starc past e
the fesafting mikiore mdmrpcteeslngfé).e rexwrenfemnugseafier 8¢ding ﬁlltablec e

auxﬂga%reg hlf desne(? 8rt r?etcgssg}y, oS oma’m tablets or dragee cores.

[0101] Suitable excipients include fillers such as saccharides (for example, lactose,
sucrose, mannitol or sorbitol), cellulose preparations, calcium phosphates (for example,
tricalcium phosphate or calcium hydrogen phosphate), as well as binders such as starch
paste (using, for example, maize starch, wheat starch, rice starch, or potato starch),
gelatin, tragacanth, methyl cellulose, hydroxypropylmethylcellulose, sodium
carboxymethylcellulose, and/or polyvinyl pyrrolidone. If desired, one or more
disintegrating agents can be added, such as the above-mentioned starches and also
carboxymethyl-starch, cross-linked polyvinyl pyrrolidone, agar, or alginic acid or a salt

thereof, such as sodium alginate.
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gel atin, tragacanth, nethyl cellul ose,
hydr oxypr opyl net hyl cel | ul ose, sodi um 25

w@ 20080538t hyl cel | ul ose, and/ or pol yvi nyl pyrrecT/iB2e/003411
If desired, one or nore di3sintegrating agents can be
added, such as the above-nentioned starches and al so
car boxynet hyl -starch, cross-I|inked pol yvinyl

pyrrolidone, agar, or alginic acid or a salt thereof,
[0102Lch asuxdlodies aneamcaib{tf@w-mﬂg@mﬁ@g‘g@gé lubricants such as, for
/ 1.B200.7/ 03411 30 Xi

?Tﬁlpg,gta]'c Teat agaie%ts chsOt%Q e%) @%I (%dﬁﬁééugﬁ gﬁﬁfﬁtet &Qbﬁ% y

steal?*e@ Uzl 9oly§’dh|yleﬁa glytall. (Dragdeeafes arelqﬁo‘ddcﬁ wiil Bﬂl@btd@ﬁ'@tﬁs that
nesium stearate or calc st.ear.at

are 19@&9@% 911 Juifesc BOT thiBPLEpEe: &%?Cé%“%?rgesaﬁflba\‘}ﬂda é@LW%SHnaY be
usedS %kﬁ%% cg) @ﬁélﬂ%n%alﬁﬁéum afaBicl AR ?él?ﬂhylt ﬁrﬂi&&bﬁd golyethylene

hi’s purpose, concentrated sacchari de
glycsbéndfqr @t@mmyhom,ﬂ%lag@@ﬁ solyfiang DGy tablﬁ’tqr% Jolveaisiir gplyent

m1xgl1r 5 ﬁ{jt}o é)rrgckuc? b n%%liéf:@éjcanp%rgﬁ ab s, so@tﬁ %@Bpwlﬁﬂl@

ani u cquer sol utions and
cell@aset;aéﬁ aGatiohg authas aodtyleaﬂhﬂ;ose phtbalateamhyduek xprgpgssthylrpellulose

order to pro atings resistan S,
phitgla A gRabet 308 ok @ pigar Rt Ridehte SETALS ol dabS
coatﬁ&%t%f &elndpi, Q&eid&ﬁifféaﬂl@i & i@ brder to characterize combinations of actlve
hydr oxypr opymet hyl - cel | ul ose phthal ate can be used.

comppendsdagfs.s or pi gnents may be added to the tablets or
dragee 10 coatings, for exanple, for identification or
in order to characterize conbinations of active

compound doses. [0103] Exanples of ot he
[01¢Har rraEmm@sa@f qthes phetereisalipenaratigns %lét ¢rods vsrhprly
mclg@e;]?u%g it %gésn ok nfadf g? Qéi%; fl%‘ﬁeat s@leddB gﬁltlés%adérof $efbtin and a

es na I'n and 15 pl astici zer
plastidizbr @ush gi glgeﬂfro] oraorhgtol. bTHeqiuSh—ﬁh@appmSEhCa‘nl qon@apfsmr@@und n
an cont aj nd in t

C orm
the PSS dw gﬁPapf elnélfg%d \gﬁl&ﬁ lers cglcatsg%cg&lé lﬁﬁ%ﬁré"éﬂcﬁ Rs
starSG Narfifor 198rRARE 86ch RNAIL OF mbg.ttéﬁlhlﬁﬁdnéa‘sats aiod) opiortally cstabilizers,
magnesi um st ear at e_and, . opt i ona| |I zers 94
or i e fhan TG BuRgRSIARS (9 ?92?‘{*’?%‘3?%&5 clifiCopgopinds are
prege?is% {h@scb ved s tehde% i RBINABiA! fich B £ft§0aAD bﬁ/h?]md paraffin.

or su pended In sui ab1e l'iquids, suc
In ddettion, svabiBzeny mhy beiadilegar af fin. 20 In additi on,
stabilizers nmay be added. [0104] Possible

pharmaceutical preparations for rectal adm nistration
i ncl ude, for

[0104] Possible pharmaceutical preparations for rectal administration include, for
example, suppositories, which consist of a combination of one or more active compounds
with a suppository base. Suitable suppository bases include natural and synthetic
triglycerides, and paraffin hydrocarbons, among others. It is also possible to use gelatin
rectal capsules consisting of a combination of active compound with a base material such

as, for example, a liquid triglyceride, polyethylene glycol, or paraffin hydrocarbon.
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exanpl e, suppositories, which consist of a conbination
of one or nore active conpounds wth a suppository
wh2we/ 053861 t abl e suppository bases include nat upEl/IBer/003411
synthetic 25 triglyceridesaiand paraffin hydrocarbons,
anong others. It is also possible to use gelatin
rectal capsul es consisting of a conbination of active
compound with a base material such as, for exanple, a
[0103]i qui Suitablgloymelaiicles, folplmrgreemyachmelsgatymncludﬁaqyawfwfuﬁons
hydr ocar bon.. WO 2008/
of thf BHS ORI & "FUF ROV (1R ¥t p 2t SHEBp g mater luble sal
alkal 3R RiSh  Rlabi@R soRibaldAliaeueels, aSSillspHnsmm sf the facti\h:@ompound
active conpound in a water- soluble fo!n1su 3-%{ h
may bg arephisd anameileruseesFion| Suizhle LiPoRhilic-orveats o5 Vel Bhior §1°
as sug}%ltng ok n§a§J 1H51ﬁ@;ﬁattﬁgﬂse{)5péx'aﬂ1§le\[ sesBmS VAN SREhaR faty ddiesters

e prepared as an Oi

(for @mﬁgﬂmsﬂmholeﬁa) H@Yoenﬂ%pmpmmlv@hﬂélw@W@ seh a3 PRlvetbgiene
fo I
glycglxég]%:ﬂ@% ZEOé) Zﬁé Lajls el%}r.]lss Isuos§ n?%l[ %};# gltgam Eng% (IS gnée}g tsgbs%l@és to

incrdab®the Qi(s@ﬁ@ﬁy&xf tI%tshsﬁenslbﬂ,ahcﬂﬁldmg,rfbgémmla, deymgarbgxymethyl

pol yet hyl ene gl ycol ch as e
cellfetsauply. andjor dipiep I hS superiah i ooay sfig Rao ot
nore substances to increase the viscosity of the
suspensi on, including, for exanple, sodium
car boxynet hyl cellul ose, sorbitol and/ r ran.,
[0106he s p)@ﬁ simbedimgyt. BRAMAFRAFE3] copmpsitiopsaf IPY pRare 1
Ji 8 Hlchiadlled MTRBS Edrinansion,
prep[a%:(li%ﬁ/ 1n<! ent Iggr%t}%g{lﬁ@n)tf Foﬂﬁﬁﬁm

prepar ed y I ncorﬁor ati ng
whembiypmmdg stafe prsmaldwe! 0f 4 eanepaaind enFesile cqnéae@%\aé@amed

formul ati on, whereby a steady state plasma | evel of a
compound of Formula | can be maintained. 15 [0107] One
manner in which these steady state plasnma | evel s can

[0107% obt @h&iednies irbyhich fieng staapb'rs(bam plasrea tewels aat erphiained is by
con |.ed-rel ease, f nu |
SR T ST O
an @B%H%e'ré!%@e 'pﬁifﬁ@sﬂ?dﬁp@fdﬂrﬁ‘lce?‘aﬁaibtq;raﬁlh |cta!vmélacllhmved for
exanpl e, using single o i particulate. delive
exampl, B¥BS SiERa ApPELIPATIcER AieE IRy Uﬁﬁ%ﬂle@r&f iogis dljery
syst?fﬁg s p enmt ald {0t lififked B, WARmdTRL Edbletd, & Fﬂ:@plﬁhc matrix tablets and

iTic matrix tabl'ets and 20 tab
tableterﬁMdnﬁdl—lmbﬂek;ag‘ecog@ms; E:g(gmp@ Qﬁmuggaangculate systems include,
nult articul at e RQfatds (0IE
L
systéstbaftrdni c@ﬁir@leﬂ&elé%ﬁl\tbatmgs |such as coated-beads.

[0108] In one embodiment, the pharmaceutical compositions of the present
invention provide a therapeutic steady state plasma level of a compound of Formula I for
a duration of from about 12 h to about 24 h following oral administration. In another
embodiment, the pharmaceutical compositions of the present invention provide a
therapeutic steady state plasma level of a compound of Formula I for a duration of from

about 6 h to about 12 following oral administration.
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systens based on controlled rel ease coatings such as
coat ed- beads. [0108] In one enbodi nent, the
w@b@sssssut i cal conpositions of the present 25PCT/IB2007/003411
i nvention provide a therapsutic steady state plasnma
| evel of a conpound of Formula | for a duration of
fromabout 12 h to about 24 h follow ng ora
adm ni stration. In another enbodinent, the
phar maceuti cal conpositions of the present invention
provide a therapeutic steady state plasm |level of a
[0109pnpo Uk ehetifodred tim dreseht ihvantigndueaad omedpd fordrepting ravewfing,

or PR R 3 b Poth P et oAbl AR oY Ryl
opididRcit&S @M hn hiielihineed thsmﬁ casfuathaetdugetise admhms@amgmg

preventing, or anelio at a .di sorder that "
secmﬁé@rwutl?,pgc@émtg@ agma Jrn&p%raw a§8’fn|p9131di %3{1]3 présen

1nve?8619' ) S8 CRIPb@ent, ﬁl@d’ihé@héi’ﬁieuh@a ef} ddhediseded i @neffective
her conpri se adn1n|ster|ng a 5 second therapeutic

amoagent to the animal in conbination with a conpound of
the present invention. In one enbodi nent, the other
therapeutic agent is admnistered in an effective
anmount. [0110] Effective anmounts of the other

[011(Mer apBfftdtive agmnnts ofifhe lothge thierapewtict agents 5§ be bnaski 1o these

skil eﬁé]il Eﬁ&%{tcfeg cpend tﬂgéc%ntltgrb% tllied&ﬂér'tfléfa;ﬁﬁm& Q pt ﬁg&?\ieé, &t is

wit/th ileRilled apikans utview thedogmmineahd htheﬂhhapeutlh ega]m ‘swptimal

agent's optimal effective-anmount range. [0111] A
effesBremont 6478Fhe present invention (i.e. the first

therapeutic agent) and 15 second therapeutic agent
can act additively, or, in one enbodi nment

nergi sticall one . enbodi d of .th
ST AL FRE MBI A R P Y
secgrﬁftﬂgquéd?ﬁr g&ﬁl&nﬁ Qct%%ﬁ{rel%f&rm%ﬁ@@ﬁb@dmﬁnﬁdyﬁ@gﬁtlcaﬂy In

ton conprising effecti ve anpunt of
eo&mmm«iumdlt,d cofigromnd af the present iyentidneis elpinigersd P@ncealfrerttWerth

B R
eff@tipb anoBma it |c5mbomﬂraﬁ®snﬁu1mn andap effeitivg amovaimfitheasetand
AN R
provides a pharmaceutical composition comprising a combination of a compound of the
present invention, the second therapeutic agent, and a pharmaceutically acceptable
carrier. Alternatively, a first pharmaceutical composition comprising an effective amount
of a compound of Formula I and a second pharmaceutical composition comprising an
effect amount of the second therapeutic agent can be concurrently administered. In
another embodiment, an effective amount of a compound of the present invention is
administered prior or subsequent to administration of an effective amount of the second
therapeutic agent. In this embodiment, the compound of the present invention is
administered while the second therapeutic agent exerts its therapeutic effect, or the

second therapeutic agent is administered while the compound of the present invention
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carrier. Alternatively, a first pharnmaceutica
conposition conprising an effective anobunt of a
we@eeosposass2 of Fornula | and a second phar maceut PCHIB2007/003411
conposition conprising an 3&ffect anmount of the second
t herapeutic agent can be concurrently adm nistered. In
25 anot her enbodi nent, an effective anmount of a
conmpound of the present invention i adm ni st ered
exerfsrits derapcutiqeffest frsiieating. REFYPHINGIOr FEERNTALRE ARISYAPEL | ve
condiQuNt of the second therapeutic agent. In this
eﬁ%édinent, t he conpound of the present invention is
adm ni stered while the second therapeutic agent exerts
its therapeutic effect, or the second therapeutic
ent is,adnm njstered. whi : o0
uqu esent%?%53%?+%ﬁRV§ﬁ§ggé%3@§§§?yéggﬁgggg%;?%%%2]€¥133.
anal SRy, bi® lnd)ﬁ-Steﬁoﬁ&hﬂ aﬁxegtﬂamnﬁtcﬁry aperftom ag.timlmﬂaimg agqut.enantiiemgtic
or aneliorating_.a disorder or conditi,on., [01121 T
seerser GallinuPise b Sloskt5a SRR BLE bl i a
antiQABerORER! £h ARl B8InG addiBtiVesi@] @i ahght for treating
anti-rnflammtory agent, an anti m grai ne agent, gn .
Parliron’satissasesnd pgeimsonismepy agent jop Hpainggaxiety, an agent lor treating
13- adr enerdgi i ] at for
DGy SRR oo £ e BB LR & ol T seent
treatifigapiuriic ackdiitidr, we agting b desatingzpsyehpsist arf agent foeeating ALS, an

Par ki nson' s di.sease and_parKki nj ' e
e R Rl e R LSRR B Lot r
treaBBE M mitiAp, dol@ahd foOtréntiagidgskitesiapm @gainfor freating depressig, ar an
stroke, an agent for, 10 treating a pruritic condition,
agﬂ@ﬁbb@%ﬁ@gﬁﬁﬂfF%éﬁﬁmﬁ§mﬁ§§@ﬁ is, an agent for treating

ALS, an agent for treating a cognitive disorder, an
agent for treating a mgraine, an agent for treating
vom ting, an agent for treating dyskinesia, .an. agent
[011Hr t r edixamgles o peesidliopipid agomshs nglyes but e n?trl%}%]f?%%&
a0 AdFalotin, dNeRERE bedBhObhBE, fsannlies of
dﬁ%%%@uﬁﬁﬁﬁ?ﬁﬁ% é%%ﬁ%%ﬁ% I ncl ude, %ﬁ% 2%% not limted
buptrenorphief butbephibql, dbhijazprepcideine, ddsphejphtgi ¢rxfromoramide,

ani | eri di ne,, benzyl nor phi.n 2). t AL e, di ol
cespl GibPsHe: SR BT Rana crosP b KB ombiag, dimenoradol,
dinféB&poR Ririehyldaxhbaemy aivkathetyl tetzmtd, dpipaddaspplermcys,

di anor phone, di hydr codeig}e1 diﬂﬁ?r nn%?hinﬁ tanvl. heroin
cthefi R erB ety e BB S S merP R 1 T St P B, heroi
hy&b&?&@ﬁ’é} Al ¥brBHNeha tH drotlyPitRiaRe Nitom&RideaedieRbemidone,
levorphanol, levophenacylmorphan, lofentanil, meperidine, meptazinol, metazocine,
methadone, metopon, morphine, myrophine, nalbuphine, narceine, nicomorphine,
norlevorphanol, normethadone, nalorphine, normorphine, norpipanone, opium,
oxycodone, oxymorphone, papaveretum, pentazocine, phenadoxone, phenomorphan,
phenazocine, phenoperidine, piminodine, piritramide, proheptazine, promedol,
properidine, propiram, propoxyphene, sufentanil, tilidine, tramadol, pharmaceutically

acceptable salts thereof, and mixtures thereof.
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30

20 et hoheptazine, ethyl nmethylthi anbut ene,
et hyl nor phi ne, etonitazene, fentanyl, heroin,

whgasosssone, hydronmor phone, hydroxypet hi di ne, PCT/IB2007/003411
I somet hadone, ket obem done34 | evorphanol ,

| evophenacyl nor phan, [ofentanil, neperidine,
nmept azi nol, netazoci ne, nethadone netopon nor phi ne,
nmyr ophi ne, nal buphi ne, narcei ne, nic |ne

[0114br | eV egstaimenboduaeniattheoRinie, eGP %F%ﬁ“b% ne,
hydrgor §)'}181”‘i‘é1 (ﬁ‘oo&ﬁhgrg ggg’doﬂéycﬁm%delﬁ&ﬁﬂﬁfdmmne morphine,

m  pentazoci ne,” phenadoxone phenonnrphan
trampi na@aoitene, phemomentiaily egcepiahierselts thereolp prd midprey hereof.
pr ohept azi ne, promedol, properidine, propiram
pr opoxyphene, sufentanil tilidine, tramadol,
pharmaceutical I'y acceptable salts thereof, and
[0115] Xt UrFaGmiptes be adeful WOn 2984 aH3@5Rs RCde B2OGEIOG40t- 34

L e S SRR BB i,
ﬂurlﬂ e féﬂ@prof@nhﬁ%&@rp tteiopafer idiopoterppipbliroen, capprpfebne,

amadol ,- oxymor phone, phar maceutical |y accept abl e
oxawazmspr@meprefm MEFRTGE R TP G F |s1ggpf% X 1{1@3@% tlaprofemc

ac1dﬁglﬁgn'8tegsbu% x#:sa%icy lindd T%inokﬂlnﬁﬁhaltcgﬁéﬁl? $oind gﬂréédﬁopmac

. et OI ant’ I n armat ory agents SucC
zidomsepdci, Bcemmm éntiazacd tlideohe wapinac asfermic acid, meclofenamic

aci<£ gﬂi%g%glp élﬁl {ﬂ#&%{}# %c?%ﬁcr)l %L%Ir%%c e}c%? %ﬁﬁﬁ%glrnﬂuife#lﬂgufn?&mam
sud ORI, ‘i’idx{bamp élﬂi’@l&hﬁﬁc&mtlcdnyl’ a@@apmbifmalm thlemoﬂ pnd fréxtures

ro f
themelelosmplcae ool EHEEABEPC SolEEu e e RS Hon

hm@g‘?&lmm:%} clséséb%ffbﬁﬁlgesk&) A RBES, A6hderoidgledt inianmnatory drugs:

I azac danac, oxpi nac, mefenam c_agid,
saliogtc| aofde;h:amtwes,amlddmg e éﬁﬁhema@ehwlatwcwmﬁ ‘Ea%l??lk}m

tns&lﬁza%i? ?at Gt i AL Lll %yhc Aotdl §MaSAhzind) bAPS AR, Jara

ISOXIcaﬁ] armaceutically acceptable
amindpHednd] hieﬁﬁ(lfvss mnﬂldmg)(acatammophtreméqﬂlen@mm@gle ond indene

er su table non |0| na
aceflg)pq%miqﬁ:gx mrgolﬂdorp? I,?a nc@ﬁ,eafth dog Iagétéréég%? 5&%0 acids,
mcﬁlﬁﬁ‘ilggﬁﬁieﬁn B bicRYJ, 8hd Betordbits irgliranitia beidn(fenanidtasimimtiatiyg
drugs: 15 sallcyllc acid derlvaaives i ncl udi

mefenphiiald, SREHPEENT Sk E10k i BRI QR tproxicam.
ten&mégf’i‘)l Erﬁ?/]#ﬁ&z% 1dﬁ@hl§ﬁé?@ﬁ@ny¢duftalzklﬁ€ R{phehthitarhealangyl i

asa azi ne ol sal azi'n; 'para am nophenno
alka&mnbs; atclndireg nabumetingg Fecemare dedie Aessrphiond ﬁ%@gﬁms see

PmlﬂrxzI (l)nsel %nglglesqg %nﬁpyretlc and Antiinflammatory Agents and Drugs Employed

in the Treatment of Gout, in Goodman & Gilman’s The Pharmacological Basis of
Therapeutics 617-57 (Petry 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 II 1196-1221 (A.R. Gennaro ed.
19th ed. 1995) which are hereby incorporated by reference in their entireties. Suitable
Cox-II inhibitors and 5-lipoxygenase inhibitors, as well as combinations thereof, are

described in U.S. Patent No. 6,136,839, which is hereby incorporated by reference in its
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acetic acids, including indonmethacin, sulindac, and
et odol ac; heteroaryl acetic acids, including
wao odos®esi3s  di cl of enac, and ket orol ac; ant hr ani PCTIBR00TA®3411
(fenamates), including 20 sefenam c acid, and
mecl of enam ¢ acid; enolic acids, including oxicanms
(pi roxi cam tenoxicam, and pyrazolidi nedi ones
(phenyl but azone, oxyPhenthartazone) and _ al kanones,
entirietyc [Fxdinplys o b Gond] inkibitors inelnde, dat aie nefdivatisd e, 19fecpHb
dof th NSAlI Ds, see Paul A. Insel, Analgesic
%ﬂ retic and Antiinfl ammatory Agents and Drugs
Enpl oyed in the Treatnent of Gout, in Goodnman &
G | man"s The Pharmacol ogi cal Basis of 25 Therapeutics

[01 E 23]3 b rsyof gﬁe&:u'\{téngﬁg%gnﬁég%tﬁ%&”gg %wygre ggﬁﬂ'ﬁf@eftgs

alpi!%ﬁhﬂ@)b&(ﬁhd)dﬂpﬁﬁ@ dﬂ@ﬁfoefg&é@ﬁiﬁ&ioﬁﬁsytr@r H@Scornme Regooogtinine,
e Science and Practice, of Ph%g Vol 11 1196:1221 .

ergqCIYPRIC. CEERTAYBS.Hgoh SrgRtAmEs; T4 2ty TNt gjanserin,

hsufé@é: ?Jlﬁif}{zﬁ{eegle@%{de{'ﬁ@{llﬁg Cn?eth?sef'é“& Ene@ﬂﬂdlﬁlehél@&ptan oxetorone,

i nhi bitors and | i poxygenase
plzqtylmebpmpraaoloh sispgsidong Slzeféliﬁtﬁnnmf’@ilﬁaﬂ» i‘i‘éiogth‘ trazgdenez o

ribe tent No. 6,136,839, which is
ZOhW@ﬂ% % qaﬁ‘]i)raere?by reference in its WD 2008/ 053352

PCT/IBZOO7/003411 35 entirety. Exanples of useful Cox
Il inhibitors include, but are not limted to,

o1 S8 B 5 2Rk VTR 68, AL 350 .

aceltBlol, ARrérdeol, Md@ﬁﬁbdﬁli abtlﬂ(ﬂol diieh(yldr befugabh betarglol, bevantolol

dol asetr.on, er gocor ni ne, n 0oC
biscsyglohBoR RRSIO P GOl Gtiaioh fe TP e bich PRORER R b Gine
hydi&'iigﬁ-id@ SutdRbRNSEhESo], cArtcdWl] dé@uedii&rr@dhwdmecetamoloi

net er gonovi ne, nethyser i de, neto?rolo

clonaaolat dilprtadod, cpenalolo pemmol, Hisiielzfdt)lyiabiaiélo pFEepRagieh BEpindolol,
me{l Irs’ oel‘%logl%{?)%rol{ll ﬁl?éfoio@rﬁﬂolo? gxg@(;){oioqtl?eﬁlvafo'l RS ?zhol mgradllol

m xt ures t her eof
oxplré&iblol] pdﬁxammil Qﬁndmtolmecftomol [pﬁaradla@ﬂiqrqrrmdmlossk@ﬂs sulfinalol,

gl it sl ook (Haith er 9p &R ol o

befunolol, bet axol ol , bevantol ol, bisoprolol,
bopi ndol ol , bucunDIoI buf et ol ol , bufuralol,
nitral ol I I
[01 bg] 't %xgmples 0 usaegl? ar?uconvu (fi inc ude 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, magnesium bromide, magnesium sulfate, mephenytoin,
mephobarbital, metharbital, methetoin, methsuximide, 5-methyl-5-(3-phenanthryl)-
hydantoin, 3-methyl-5-phenylhydantoin, narcobarbital, nimetazepam, nitrazepam,
oxcarbazepine, paramethadione, phenacemide, phenetharbital, pheneturide,

phenobarbital, phensuximide, phenylmethylbarbituric acid, phenytoin, phethenylate
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hydrochl ori de, butofilolol, carazolol, carteolol,
carvedilol, celiprolol, cetanolol, 15 cloranol ol

wa@ldoewsdsst , epanol ol , esnolol, indenolol, | abepel/mB2007/003411
| evobunol ol , nmepi ndol ol, @etipranolol, netoprolol,
noprol ol , nadol ol , nadoxol ol , nebival ol, nifenalol
ni pradilol, oxprenolol, penbutolol, pindolol,

practol ol , pronethal ol, propranolol, sotalo

sodiH, Ebﬂﬁ?&hlﬁh abrontn@le 'ﬁi‘@éa%hnet BihRAbAE, @)lroga'blldla i el bromide,
tinolol, toliprolol nd Xi benol ol . 20 [0118] Exanples
sola@ﬂmw@fnuunlam@m&@nwi@wes SylhéqnaRd éetram?en F‘%abh‘t?t toprAnatEd
t a ;

i oo S R R MR SR A an B BEE i
atrolactanide, becl am de, buramate, cal ci um brom de,
carbamazepi ne, cinromide, clonethiazole, clonazepam

C|ne n|d ' [ eni in,

018, onEPaSiz: P AT A S THARE 605 AEXRREA LS

bmécﬁhﬂ@ﬁf&ﬁoﬁazo‘fnb Ltﬁ)tfahﬁ)mne (S)eéibiqpeat,i dimethaz, fencamine, indalpine

ind ydr glgg % neﬁgmw%ﬁrﬁgme qz;%ﬁlﬂ%&ﬁ(%g?% e, pai*oxetme

sertpﬁitn@ "ﬁ]ﬁhéﬁﬁl; traPBHARL BénhoxiRy [peobldAde ehroniazid, 1socarboxaz1d
hyi - 5- ( 3- phenant hryl ) - "hydant oi n,

malamm PSIRmMEXiS Rl EIRPEABILR, TOHEHPEDBIP ey maprotﬂme

zZ r
BB SRR L0 BERE g B BRRSHUAE, iy
amq:)hipmet urtfipty]ing klndbamiie, démexpptdinsyddsiprataine, dlbenzepm

%% gl‘/%gg%%%glrobl Ly rfiél%&l%l%'}e,gl hen %1%'11 qgeeﬁtb?([l%éag‘hﬁdole

1oféimﬂ=ms anelRfRea b@dtapaamns,rnommg@me, ok pgih) cq@ramold pumyhne
brom de, solanum strontium brom.de, suclof%n g
PrORAFRIAF. BHRTIPLYENF. SHEBPHIRS. f4ampiRe PP RfeAdgalinil, benactyzine,

buﬂrgﬁ(j&? FRARER %11ox\éﬁlop rdﬁlo?(etﬁfe' &opé{'ﬁ‘ioﬁé G0 Bumae, Gahedetihg),

Zoni sam'de. 5 [0 Exanpl es of usef ul
fenpertadielpflesting, éluvmsanmn@ emgiopaiPBY b thyperisin, deyoplacetoperane,

fcg]xed ﬁé rlneﬂna? g%ﬁxmgﬁnﬁ, #&%ﬁ’%? [d'%nﬁeféz?i?ﬁ:é, B%&QW

azan nca oxazl ne .
plbhmdn@ phalirtariegeyrisnedfidqaach ritansdrihemxmdele wkidiym phlaride, sulpiride,
xypertine, .paroxetine, sertr t hi azesi
tanfo 5t (oo plo SRS Rt Cymp iRy ophn.
verll SfALIAE RANAZIifh, andkigleRimede, ocCt anoxin, phenel zi ne,
coti ni ne, rollcyprlne rolipram naprotlllne 10
netral i ndole, manserin, mrtazepine, adinazolam
amtriptyline, ani;riptylinoxide,. anobxapi ne,
[0124] ' | PtRdaldpes of bUFIRLACHNEE: agBRE Bk Buk B :not limited to, acivicin,
desi pram ne, di benzepin,
aclarubicin, acodazole hydrochloride, acronine, adozelesin, aldesleukin, altretamine,
ambomycin, ametantrone acetate, aminoglutethimide, amsacrine, anastrozole,
anthramycin, asparaginase, asperlin, azacitidine, azetepa, azotomycin, batimastat,
benzodepa, bicalutamide, bisantrene hydrochloride, bisnafide dimesylate, bizelesin,
bleomycin sulfate, brequinar sodium, bropirimine, busulfan, cactinomycin, calusterone,
caracemide, carbetimer, carboplatin, carmustine, carubicin hydrochloride, carzelesin,

cedefingol, chlorambucil, cirolemycin, and cisplatin.
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di met acri ne, dothiepin, doxepin, fluacizine,
i mpram ne, impram ne N-oxide, iprindole,
wo ofogpsBsni ne, mnelitracen, netapram ne, nortriPCHIB20&7/003411
noxi ptilin, opipranmol, pizsetyline, propizepine,
protriptyline, quinupramne, tianeptine, trimpram ne,
adrafinil, benactyzine, 15 bupropion, butacetin,
di oxadrol, dul oxeti ne, etoperidone, f ebar bamat e,
[01F1¢ nOX eThenapentid agepesnisedil for fredtingax @rdvm;jngfanwddicam disorder
. henmmt opor phyr.in, h cin Ievo hacet.ope
inl g PY GRS BN L Pl R, e AT ABN ABdBOn i
bupR@b BRI OREopi A8 afdiad @ﬁhenoﬂyﬂ%@ﬂﬂﬂej &e sefpterlin ﬁﬁtaglﬁust
pyrlsu00|deanol ritanserin, roxindole, rubidium
chl ori de, sulplrlde tandosplrone t hozal i none,
tof enaci n, tol oxatone, tranylcyprom ne, L-tryptophan,

[012ﬁ ve nﬁ?ﬁt@ém'use\!fui XFAHERR, ageltslfof IR diPreveRtidDParkinson’s

useful anticancer agents include, but are
dlsaasﬂ ki paikisdnist, inglofle bt ave notdirnitad p C@rmdop&@w&@m: gergolide,

chlor4 e

brotf i 0 attGte, AEANOR: oRUBEAC A Apot (FGHEN blhantadin,
an&ﬁnwx%mmmamhymbdﬂonansacr|ne, anastrozole, 25

ant hranyci n, asparagi nase, asperlin, azacitidine,

azetepa, azotonycin, batinmastat, benzodepa,

bi cal ut am de, bi santrene hydrochl oride, bisnafide
[01¢3]mss yEﬂ&rﬁpb leDbzektRS mrapemcmgam ifor teoutid@orepretentng amaety

ropirim

| f t
mcl@é% dpslf EF Qﬁ%hmlt%da‘ioa%%%gzuepg‘gg [5B¢ g a%’i%ﬂ%?%’

chl&ﬁ{ag%kicféecloﬂa% LD bl%hikeﬁéfﬁl rc%ﬁﬂe?ﬁtb C&mo&ép’ah@ | d@skihm, estazolam
def’i ngol , oranbuci |, ciro cin,_ and cisplatin.
ﬂumem,omra)@saszhah@vpar&igmm%zmciazolam, pigrezepem, nordazepam,

Ther u r
otk R R Ry Bilapakind ERAMRY o R RUERp G docats
such(as bﬁ@irbﬁcj gelaronéemsqtplmne, niespiemeyrodae, zdipidemeanidraleplon;

t
SBRERSEBRod b SrEoRtl BT B,
me ﬁWaﬁﬂﬁy tiethoRagnd Speﬁwbaﬂbftéiaphdﬁgb@mta]) rsevebatbinl and thiopental;

arki nson's di sease and parklnsonl ncl ude, but are
andrprepavieftiol eabarpates; 83qh; 48 SRIPPEESpA 1Y %ﬁ@? ol i de,

bronocriptine, ropinirole, pran1pexo|e ent acapone,
t ol capone, selegiline, amantadi ne, and

tri hexypheni dyl hydrochloride. 10 [0123] Exanp]es &ﬁmyor

[0124bf ul Bxpaplep efipsetul dopspneytic agentsfanirsatige of Pfﬁ?’*‘é\?@ﬁ £p

seidls ﬁn%iﬁﬁe, but are not limited to, carbamazepine, ethosuximide, gabapentin,
lamotrigine, phenobarbital, phenytoin, primidone, valproic acid, trimethadione,

benzodiazepines, gamma-vinyl GABA, acetazolamide, and felbamate.

[0125] Examples of useful therapeutic agents for treating or preventing stroke
include, but are not limited to, anticoagulants such as heparin, agents that break up clots
such as streptokinase or tissue plasminogen activator, agents that reduce swelling such as

mannitol or corticosteroids, and acetylsalicylic acid.
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i nclude, but are not limted to, benzodi azepi nes, such
as al prazolam brotizolam chl ordi azepoxi de,
w@bwBazasn cl onazepam clorazepate, denpxepam PCT/IB2007/003411
di azepam estazolam flunagenil, flurazepam
hal azepam | orazepam m dazolam nitrazepam
nordazepam oxazepam prazepam quazepam tenmazepam
and triazolam non-benzodi azepi ne agents, 15 such as_
[0128)s pi rExemplgediusainaherapsipiagamefor treasimgior preyenting a pruritic
al pi cone,. zol pi d | epl on; ranguili zers,.
condlah s Bg uf et BohedlogndReBe imel e W B ycy sven
as aRittiBRALY lifndramBe] Ald ok &in; anfBgheR@ndiuchks those given below;
nmet hohexi tal, pentobarbital, phenobarbital, . . i
mensedoigapbpt; ahenok MEameNieg: carsalcin; anYierpids;faantistamines.
carbamat es, such as neprobamate and tybanmate. 20
[0124] Exanpl es of useful therapeutic agents for
treating or preventing epilepsy or seizure include,
[012Tt ar Bxawytles dfvisefalitherapentigrapeniaios Fesing G PRySHHSPyehosis
. bapent i n,:...: t pigi - i hide
incle ARG o it T8, e i TR R bR s RO R e
meSE Azl ez pienasl, theridmime hiydeypthl GABA thiaxcathened snh de, and
f el bamat e. . [0125 ampl.es of useful thera IC .
e e e R
queBipfing Quetdpictf@fartaty; habpdriienGuloperidol detahoas 1eipate siccinate;
agents that break up clots such as streptokinase or
molindose bydspeiorideopapzide: mdaRipsideifent s t hat reduce
swelling such as mannitol or corticosteroids, and
acetylsalicylic acid. WD 2008/ 053352 PCT/|1B2007/ 003411
38 [0126] Exanpl es of useful therapeutic agents for
[0128]eat i Ryaroplepelaisefyl thetppautisragents i treaBREprYeniAE Pide,
. . . . n - . g1
i 50 BBLA) ol RO ARG T i,
benzodipzepinenichas dlodareppin pnd datiotkmpr essant s such as those
gi ven bel ow; nenthol; canphor; phenol; pranoxine;
capsaicin; tar; steroids; and anti histamnes. 5 [0127]
Exanpl es of useful therapeutic agents for treating or
[01R9EV e ntBxagples ytinefil therdpeaticihents orttreativg ogirevdnting eoritave
. phenot hi azj nes such .ag chl orpgomazi ne hydrochl orid
disHRRSs: P ARy G (0 DO OIS 6 DI G G A1t such
as falHiRX AgHDEAE Boupkisth; Afitipss Bhdti ARiRts i@ NBioABkine and haloperidol;

t hi of hi xene hydrochl or'i de; cl ozapi ne; risperidone;
andbirdideprpisaet:drugs such as those given below.

[0130] Examples of useful therapeutic agents for treating or preventing a migraine
include, but are not limited to, sumatriptan; methysergide; ergotamine; caffeine; and beta-

blockers such as propranolol, verapamil, and divalproex.

[0131] Examples of useful therapeutic agents for treating or preventing vomiting
include, but are not limited to, 5-HT3 receptor antagonists such as ondansetron,

dolasetron, granisetron, and tropisetron; dopamine receptor antagonists such as
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10 queti api ne; quetiapi ne fumarate; hal operidol;

hal operi dol decanoate; | oxapi ne succinate; nolindone

whyasos435Dr i de; pi nozi de; and zi prasi done. [ 0128§/1B2007/003411

Exanpl es of useful therapeudtic agents for treating or

preventing ALS include, but are not limted to,

bacl of en, neurotrophic factors, riluzole, tizanidine,

15 benzodi azepi nes such as cl onazepam and dantr ol ene.
prochtgdhzike dipthglserafine sbfouprotiasinapeetvdlopraaier &dfdpmperidone;

treati, 0 reventing cognitiv di sorders, i ncl ude
R ERIES O oF PR RGS: AR PP Faueh Ryloppopdts fnd
alproBMgNt i ng denentia such as tacrine; donepezil

I buprof en; antipsychotic drugs such as thioridazine

and hal operidol; 20 and anti depressant drugs such as

t hose given bel ow. [0130] Exanpl es of useful
[01327€" apenfle AR thelapbifiRALENILR 'fr_e@c[r%V& Pdvestid dyskinesia

m'grai ne ‘include, but are not limted to,
incledarhutrarp et imitadtthyreserpineland tergsnagice; caff ei ne; and

bet a- bl ockers such as propranolol, verapam |, and

di val proex. 25 [0131] Exanpl es of useful therapeutic

agents for treating or preventing vomting include,
[0138)t ar Exaropled ofiristfabiihempeBickigents fx éiseting amprevgomgsdepression
. .Suc s _ondan ron, .dolasetr rani . .
el BpEie REr T Gonant e bERES Sy S8 AFL5 88 Moy
bupZRR&, QR33HRAMR(ST H¢sBR AR 0di34pih, indPrapiie Maprotiting ziefaeadone,

t hi et hyl per azj ne, chlorg%gnaane, tg&lo&naqj%gf ang .
norigiphyie; RIBEPLYling, ttAzedage: ey PTG, ai! YRGSt R4EGfewotonm
reuf? ARG BLER SRR s P&tk % SRARE@RIuAlBfazp | am

0132] Exanples of useful therapeutic agents for
par¢xegiat,iang sertrakines wonpamige @yisiRserialibiors syl ag dpocanprazigh e

nat | i t ' a ' 0133]
par e e B R St i g or
dexpoampiiitamige depmethylphanidatacl ude, but are not |imted

to, tricyclic antidepressants such as amtryptyline,

anoxapi ne, 10 bupropi on, clom pram ne, desipram ne,

doxepin, impramne, maprotiline, nefazadone,
[01B4Y t ri ptHtantptes qifuedful gtiydiarteal dgeats dobdutle, butrarenqdiariied ¢g,

and ven| af axi pe; sel ective.serotonin. .
loperamide, dip%enoxy ate Wl§[h atroptme, clinidine, oc?recr)]ude, and cholestyramine.

[0135] The following examples are illustrative, but not limiting, of the compounds,
compositions and methods of the present invention. Suitable modifications and
adaptations of the variety of conditions and parameters normally encountered in clinical
therapy and which are obvious to those skilled in the art in view of this disclosure are

within the spirit and scope of the invention.
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reupt ake inhibitors such as cital opram
(S)-cital opram fluoxetine, fluvoxam ne, paroxetine,
W@pws®EI3sY al i ne; nonoam ne oxi dase i nhi bitors BCDIB2867/003411
i socar boxazid, pargyline, 4phenel zi ne, and
tranyl cyprom ne; and psychostinul ants such as 15
dext r oanphet am ne and net hyl pheni date. [0134] Exanpl es
of useful anti-diarrheal agents include, but are not
limted to, |operam de, diphenoxylate with atropine,
clinidine, octreotide, and chol estyram ne. 20 [0135]
The foll ow ng exanpl es FNAMPILIRSSt rati ve, but not
limting, of the compounds, conpositions and nethods
of the present invention. Suitable nodifications and
adapt ati ons of the variggiavei rcondi ti ons and
paraneters normally encountered in clinical therapy
and which are obvious to those skilled in the art in
view of this disclosure are wthin the spirit and

e R S S S R P
gygﬂgnil p?opyl ) pi peridin-4-yl)-N phenyl pra/r(i)lj\d/ef

OO N §r Et3NDWVF 6M~ CN CN CN LAl To a sdtutlfon of
(Agro OrganicA) (0.8 mul ) and (B) ( S
@I. '/%/SUSA) (0. 53mmely—+h MeCRBNMPME ni) " was added
trie | am ne (2. 87 pl CNat t hé Toom 10 tenpe ure.
Thep the m xture was red at 60C overnight. DOirect
fla chr omat ogr aph /0%exane/ 30% Et OAc/ 3%t 3N),CN

af fortded t he desired product as a O O
(B)
1)

(A)

To a solution of (A) (Acros Organics USA) (0.5 mmol) and (B) (Acros Organics USA)
(0.5 mmol) in MeCN (1.5 mL) was added triethylamine (2.87 mmol) at the room
temperature. Then the mixture was stirred at 60°C overnight. Direct flash
chromatography (70%Hexane/30% EtOAc/3%Et;N) afforded the desired product as a
white solid in 75% yield.

Compound (1): purity (HPLC) >97%; MS: m/z 452.1 (M+1); 'H NMR (CDCls): § 7.40-
7.24 (m, 13H), 7.06 (m, 2H), 4.62 (m, 1H), 2.86 (m, 2H), 2.52 (m, 2H), 2.38 (m, 2H),
2.08 (dt, 2H, J=2.0, 11.9 Hz), 1.91 (q, 2H, J=7.5, 14.9 Hz), 1.75 (m, 2H), 1.33 (dq, 2H,
J=3.7,12.3 Hz), 1.00 (t, 3H, J=7.6 Hz) ppm

EXAMPLE 2

N-(1-3,3-diphenylpropyl)piperidin-4-yl)-N-phenylpropionamide
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15

white solid in 75%yield. Conpound (1): purity (HPLC)
>97% Ms: mz 452.1 (M+l); 1H NWR (CDC13): 8 7.40- 15
wQ@2@48/083352 13H), 7.06 (m 2H), 4.62 (m 1H), 2.B6I/{B2p07/003411
2H), 2.52 (m 2H), 2.38 (n412H), 2.08 (dt, 2H, J=2.0,
11.9 Hz), 1.91 (q, 2H, J=7.5, 14.9 Hz), 1.75 (m 2H),
1.33 (dg, 2H, J=3.7, 12.3 Hz), 1.00 (t, 3H, J=7.6 Hz)
ppm EXAMPLE 2 20 N-(1 -3, 3
- di phenyl propyl ) pi peri di n-4-yl)-N phenyl prgpionaki de
V\D 2008/ 053352 PCT/1B2007/003411 41 N O
I\VBzNFN NH!A o a solution of (A (0.5 )mol)
- cros O g&pi £s USA r(O.%t g in M 1.5
s added triethylgm né (2.87° at the rgom
ture Then the_sj xture was stirred at 89C
ov r ni Direct fla@ chr omat ogr aphy (70%Hexan
5 Et c/ 3%Et3N) af f orx t he desired product 2
whit€ solid in 75% yi el d. Conpound (2): puri
>970 MS: mz 427.1 (NEY); 1H NVR (CDCL13): p
A)25712(|n 10H), 7.06 (m 2H), 4.62 ( 1H),
388(t 1H, J=7.3 Hz), 2.87 (d, 2H, J=11.3 , 2.19
(m 4H), 2.02 (dt, 2H, J=2.0, 12.1 Hz), 1.91 (q, 2H,
To d solutllon A4 AY (-2 )nmol)l_ﬁhdjl(C} QAo{rm; Ogddnics LIS3Y) (@éqnmg]ﬂ{m MeCN (1.5

1. 3H,., J=
mLiIYVRE %‘lefé ttlﬁﬁi}]it%%hlf‘-e &?8 QW%D- ai'-&(ef ° ‘(')Iﬁf%ﬁrﬁ %}E} pr opr on arl%ﬁ’é%fepwas
stirteld a€60°0 dvedntt) DideatRih el@omatography (70%Hexane/30%
EtOAc/3%Et;N) afforded the desired product as a white solid in 75% yield.

(2]

Compound (2): purity (HPLC) >97%; MS: m/z 427.1 (M+1); "H NMR (CDCly): 8 7.37
(m, 3H), 7.25-7.12 (m, 10H), 7.06 (m, 2H), 4.62 (m, 1H), 3.88 (¢, 1H, J=7.3 Hz), 2.87 (4,
2H, J=11.3 Hz), 2.19 (m, 4H), 2.02 (dt, 25, J]=2.0, 12.1 Hz), 1.91 (q, 2H, J=7.4, 14.9 Hz),
1.74 (m, 2H), 1.37 (dq, 2H, J=4.0, 12.1 Hz), 1.00 (t, 3H, J=7.4 Hz) ppm

EXAMPLE 3

N,N-dimethyl-2,2-diphenyl-4-(4-(N-phenylpropionamido)piperidin-1-yl)butanamide

' \ Br-
Q) g
Br Br NH
SOCl, /
COOH cocl - O
O O N32C03

(E) (F)




10

15

20

+\ OBr Br 0"\--6 Br \ ~NH SOCK COCI COON Na2CO33
15 1 Q WD 2008/ 053352 PCT/1B2007/003411 42 N OOBr N
WELBBWESFR2 - NONH ™ | \ \ TA PCT/IB2007/003411

4- Br ono- 2, 2- di phenyl butyria2acid (D) (Al drich Chem cal
Conpany, Inc.) (23g, 72 mmol) was suspended in

chl oroform (150 nL), and thionyl chloride (20 nL) was
added 5 dropw se. After addition of thionyl chloride,
DMF (0.2 nlL) was added, and the resulting gohuti was
heated at reflux for 4 hours. The reactio X S

hen concentrated yndern rBduced pressure to prpvide
okaZ(Z-di phenyl B Kyryc aci degh)opfd de (B) (@sya
pal e'yel low oil thatwas—used for °next.step wilt hout
fur purificati To a solution of N

di | am ne (2M I
Na2 ( 100 nL) was added dropwi se a solutio
compound (E) in toluene (100nmL), prepared ag
descyjiped above, at Ofg The resulting m Xt ur B
allo to stir for 1Z7hours. The m xture was
extracted with toluene (1X30 niL) and chl oroform(:%XlOO
nm.). The conbined extracts were washed with water

(1X30 nL), dried over K2C03. After

0]

4-Bromo-2,2-diphenylbutyric acid (D) (Aldrich Chemical Company, Inc.) (23g, 72
mmol) was suspended in chloroform (150 mL), and thionyl chloride (20 mL) was added
dropwise. After addition of thionyl chloride, DMF (0.2 mL) was added, and the resulting
solution was heated at reflux for 4 hours. The reaction mixture was then concentrated
under reduced pressure to provide 4-bromo-2,2-diphenylbutyric acid chloride (E) as a

pale yellow oil that was used for next step without further purification.

To a solution of dimethylamine ( 2M in THF, 50 mL) and saturated aqueous Na,COs
(100 mL) was added dropwise a solution of compound (E) in toluene ( 100mL), prepared
as described above, at 0°C. The resulting mixture was allowed to stir for 12 hours. The
mixture was extracted with toluene (1X30 mL) and chloroform (3X100 mL).The
combined extracts were washed with water (1X30 mL), dried over KoCO;. After
evaporation to dryness and crystallization with methyl isobutyl ketone, the desired
product (F) dimethyl( tetrahydro-3,3-diphenyl-2-furylidene)ammonium bromide was
obtained in 53% yield.

To a solution of (A) (0.5 mmol) and (F) (0.5 mmol) in MeCN (1.5 mL) was added
triethylamine (2.87 mmol) at the room temperature. Then the mixture was stirred at 60°C
overnight. Direct flash chromatography (70%Hexane/30% EtOAc/3%Et:N) afforded the
desired product as a white solid in 75% yield.



15 evaporation to dryness and crystallization with
met hyl isobutyl ketone, the desired product (F)

W@l 200805335 PCT/IB2007/003411
t et rahydr o- 3, 3- di phenyl - 2- ##8ir yl i dene) ammoni um br om de
was obtained in 53%yield. To a solution of (A) (0.5
mmol) and (F) (0.5 mmol) in MeCN (1.5 L) was added 20
triethylamne (2.87 mmol) at the roomtenperature.
Then the m xture was stirred at 60C overnight. Direct
flash chromat ography (70%Jdexane/ 30% Et QAc/ 3%t 3N)

oﬁlﬁd B dpdrhe (HEIECS) $956lo; MBTH1A498 (Wb {18 NBGR i(@DICks): 59488 -

2008/ 53 P 0 Qu
nz@, SSRGS EPAEONEEE i g L (prddy 2 TR RR:
8j=7.5, .14 1.6814) 3HY,.108 () 218 -3.347.5 61z
At 1 o o 5
5 0.981(t981,0my.438) ppie. 88 (q, 2H, J=7.5, 14.8 Hz), 1.64 (s,
3H), 1.29 (dq, 2H, J=3.3, 7.2 Hz), 5 0.98 (t, 3H,
J=7.4 Hz) ppm EXAMPLE 4
N-(1- (4-oxo- 3, 3-di phenyl -4-(pyrrolidin-1-yl)butyl)pi pe
ri din-4-y1)-N-phenyl pr XML& He 10 CBr Br \ Br CNH
+N, O OOCI COON SOCI2 C CO3 Na2 (D) LEl 1 s O CO Br
N~ +N- Et 3N DMF

N-(1-(4-0x0-3,3-diphenyl-4-(pyrrolidin-1 -yl)butyl)piperidin-4-y1)-N-phenylpropionamide

Br
NH G\N\ 0
COOH SOCl COCI O
Na,COj3 Q
(E)
0
@ i

@Nj\/ C\N = Et,N/DMF

(A)

10

Compound (G) 1-(3,3-diphenyl-dihydrofuran-2-ylidene)-pyrrolidinium bromide was
15  prepared with pyrrolidine following the same procedure as the synthesis of compound (F)
dimethyl( tetrahydro-3,3-diphenyl-2-furylidene)ammonium bromide.
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desigddgirgducs a@wb@%d(xmy 5%

+ N ONO 6N LAl Conmpound (G

1- (3, 3-di phenyl -di hydr of uran- 2-yl i dene) - pyrrol i di ni um
whemsiosissmwas 15 prepared with pyrrolidine fol|PoU/RRoeH®3411

same procedure as the synthesis of conpound (F)

di met hyl (

t et rahydr o- 3, 3-di phenyl - 2-furyl i dene) anmoni um br om de.

WO 2008/ 053352 PCT/ 1 B2007/ 003411 44 To a solution of

To d sdlutiol.of (ANELY maod) GGG @. Fmmuvd) i MeCNECNML) ¥8s pddednas

wiethamner Serdl & s campsrva Dpon@eniff A TREe Rt
ovelfnﬁ;?xg hDﬁ@&tQﬁ@ﬁ é’fﬁblﬁ@tbgraﬁﬂj@@ﬂd%}%%@ﬁéi@@% E@A@B%ﬂ\ﬁwfforded the

rded the desired 0product as a white solid in 75%
ogifldty (HPLC) >97% Ms: iz
5241(!\/&1) "H NWVR (CDC13): 8 7.37 - 7.22 (m 13H),

7.06 (m 2H), 456(m 1H), 356(t 2H, J7OHz)
2.80 (br d, 2H, J=11. 2H, J=

CorgpBifid (4 PRy (HEL©D>£(7;% M8 r)n}zﬁzggl D2I—HNMR (@DCiﬁ 887 37 -

7.221@,& 3;;{;;) ‘,)5.5% .1@8&-{3{_%.5%&{1,5@—1_)7%6 @Hbﬁﬁg&gmwgﬂ# d %H,33=91 1.8

Hz)[ 943 6] 20IHo0LILS2.07 (i E D 2 OO émt, 4HNMeFH (qorHvef &, 168 Hall

b BB S A8y L0010 LB 3 T b

compounds. TABLE | Conpound Ki (nM GIP EC50 GIP Emax
(nM (%9 N (1-(3-cyan-3,3- 82.83 491.3 79.7

EXAMPLE 5

[0136] Compounds of the present invention were tested for p-opioid receptor

binding, and function. TABLE 1 contains binding and functional data for several

compounds.
TABLE 1

Compound Ki (mM) | GTP EC50 GTP Emax

(M) (%)
N-(1-(3-cyano-3,3- 82.83 491.3 79.7
diphenylpropyl)piperidin-4-yl)-N-
phenylpropionamide
N-(1-3,3-diphenylpropyl)piperidin-4-yl)- | 330.6 1005.7 56.3
N-phenylpropionamide
N,N-dimethyl-2,2-diphenyl-4-(4-(N- 36.1 143 100.3
phenylpropionamido)piperidin-1-
yl)butanamide




di phenyl propyl ) pi peri di n-4-yl)-N phenyl propi onam de
N-(1- 3, 3-di phenyl propyl) pi peridi n-4-yl)- 330.6 1005.7

w® 2008/05385phenyl pr opi onam de PCT/IB2007/003411
N, N-di et hyl - 2, 2-di phenyl -45(4- (N 36.1 143 100. 3
phenyl propi onam do) pip eridin- | yl)butanam de WO

2008/ 053352 PCT/ 1 B2007/ 003411 45
N-(1-(4-oxo-3,3-di phenyl -4-(pyrrolidin-l1- 19.17 50.6
95.8 yl)butyl)piperidin-4-lyl)-N phenyl propi onam de

EXAMRLE 61 Q13 74}—Corpaynds—of—the ent—aventton
N‘&\H‘%°’f‘l§§§féfﬂp\1’f68ﬂ'ﬁyp%§alpééep]t901r7l bi n%‘?’ﬁg, 5 anoI%"g
YI)PHWBP1RSW.11“_’I4A§Q‘§'2 cont ai ns |bi ndi ngj and functiopal data
phewfpropienaBideé conpounds predsented |n Table 1. The term

"ND' means "not determ ned"|. TABLE| 2 Conpound Ki (nM

GIP FC50 GIP Emax (nM (%! N-(1-{3-cyano-3;3L > 20-M

ND ND di phenyl propyl ) pi peridin-4-yl)-N

phenyl pr opi onam de

N- ( 1- 3, 3- di phenyl pr opy BXAMEPLEIS n- 4-yl ) - 4398.57 ND ND

N- phenyl pr opi onam de

N, N- di net hyl - 2, 2- di phenyl -4-(4-(N- > 20 M ND ND

phenyl pr opi onam do) pi peridin- | yl)butanam de o
[0137] Compounds of the present invention were tested for ORL-1 receptor binding,

5  and function. TABLE 2 contains binding and functional data for the same compounds

presented in Table 1. The term “ND” means “not determined”.

TABLE 2

Compound Ki (mM) | GTP EC50 GTP Emax

(M) (%)
N-(1-(3-cyano-3,3- >20 uM | ND ND
diphenylpropyl)piperidin-4-yl)-N-
phenylpropionamide
N-(1-3,3-diphenylpropyl)piperidin-4-yl)- | 4398.57 | ND ND
N-phenylpropionamide
N,N-dimethyl-2,2-diphenyl-4-(4-(N- >20uM | ND ND
phenylpropionamido)piperidin-1-
yl)butanamide
N-(1-(4-0x0-3,3-diphenyl-4-(pyrrolidin- | > 20 pM | ND ND
1-yDbutyl)piperidin-4-yl)-N-
phenylpropionamide

10



10

N- (I -(4-oxo-3, 3-di phenyl -4-(pyrrolidin- > 20 M ND ND
1-yl)butyl)piperidin-4-yl)-N phenyl propi onam de 10 WD
wQe®8N8B3B52 PCT/ 1 B2007/ 003411 46 [0138] Havi POI/IB2M07/003411
fully described this inven#son, it wll be understood
by those of ordinary skill in the art that the sane
can be perforned within a wi de and equi val ent range

of conditions, fornulations and ot her paraneters
[0138]t hout }Rfvi@aioimﬂllltyhlescmbe@ﬂlisaifnvéﬂnien it milbbd ilmiersmodéxyyhose

enbodl ther 013 er e dlne ts of t
of qrﬁiav@ms m aft é %}B fﬁa{lee?ﬂn é’e’f Ao "g@}ﬁl F‘é”d d[eﬂg“’aleent
rangd &f oh@AbED Rsthnd@kidhd &1H &ﬁerg)%ﬁﬁﬁéitvfth&ﬁhﬂ@cﬂm@ fkk scope of the

practice of the invention disclosed herein It is
invemton wd eny ehizadimend thgeadi fi cati on and exanpl es be
consi dered as exenplary only, wwth a true scope and
spirit of the invention being indicated by the
following clainms. 10 [0140] All patents and
[0138ib! i cat@besendiodiderieokihn iryertidnvillbeiappaende thoseiskaed in the

ef eren er el r 0
o B PR G0 G4 de P P i Pt ot el tings hirein
It id intnd & tAat thR2spebifichtidh and examples be considered as exemplary only, with a

true scope and spirit of the invention being indicated by the following claims.

[0140] All patents and publications cited herein are fully incorporated by

reference herein in their entirety.



R5 R3 R4 wherein Ais cycloal kyl, heterocycl oal kyl,
aryl, or heteroaryl; 10 RL is: Hor halo; or

w@008a538yl , C2_6al kenyl , C2_6al kynyl, - O Cl_6al&y1B2007/003411
-O C2_6al kenyl, or-OC2_ 8al kynyl, any of which is
optionally substituted. -NR6R7, wherein each of R6 and
R7 is independently selected fromthe 15 group
consisting of H or Cd _6al kyl, C2_6al kenyl, and
C2_6al kynyl ; any of whiChaimoptionally substituted,
R2 is Cl1_6al kyl, C2_6al kenyl, C2_6al kynyl,
-C(=0 d _6al kyl, -C(=0 C2. 6al kenyl, -
C(= I 5 B(=0) CL. 6al kyl , -S(=0) C2. 6al kenyl

L -SCE%§%§§ggFﬁ$§hwﬁa'C2C1_6alkyl, WD 2008/ 053352
PCT/ 1 B2007/ 003411 48 SO2C2_6al kenyl , S2C2_6al kynyl ,
- CO2C1. 6al kyl, -CO2C2_6al kenyl, or -CQ2C2. 6al kynyl
any of which is opti onal |y substituted; wherein
optionally substituR means that the group is
optionally substitute th opR2 or nore substituents,
preferably 1, 2, or 3 sub 't/uents i ndependent |y
selected fromthe 5 group onS| sting of hal o,
hal o(C1_6) al kyl, hal 02(d _q) al kyl, hal 03(C1_6) al kyl ,
aryl, heteroaryl, cyclo het er ocycl oal kyl ,
Cl. 6al kyl, C2. 6al kenyl , ynyl, aryl (Cl- 6)alkyl,
aryl (C2. 6)al kenyl, aryl (C2.6)al kynyl,
cycl oal kyl (C1. 6) al kyl ,
hydr oxyl (C _6) al kyl , am no(\C1_6) al kyI ,
car boxy(Cl. 6) al kyl, al koxy(|CL.6)al kyl, nitro, am no,
urei do, cyano, alkyl carbony| am no, hydroxyl, thiol,
al kyl car bonyl oxy, azido, alk ¥’ 10 car boxy,

0

am nocar bonyl, and Cl_6al kylth and preferably is
substituted with halo, hal o%ﬁg kyl ,
I

hal 02(C1_6) al kyl , hal 0o3(Cl1_6 ,
hydr oxyl (C1. 6) al kyl , ami noREl. 6) Lkyl,

wherein

A is cycloalkyl, heterocycloalkyl, aryl, or heteroaryl;
R'is:
H or halo; or
Cisalkyl, Caalkenyl, C,.alkynyl, -O-C,.alkyl, -O-Cysalkenyl, or —O-C,.
salkynyl, any of which is optionally substituted.

—NR6R7, wherein each of R and R is independently selected from the
group consisting of H, or Cy.¢alkyl, Cy.alkenyl, and C;¢alkynyl; any of
which is optionally substituted,

R? is Cyqalkyl, C.salkenyl, C.salkynyl, -C(=0)Cy.salkyl, -C(=0)C; salkenyl, -
C(=0)C.salkynyl, -S(=0)C.salkyl, ~S(=0)C,.calkenyl, -S(=0)Cs.salkynyl, SO,C;.salkyl,
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hydroxyl, nitro, O _6al kyl, Cl.6al koxy and amno, B is
(CH2) m wherein mis an integer 0 to 12, and preferably
wa@2008083358; R3 and R4 are each independentl|y seCEDR20G7/003411
fromthe group consisting a8 cycloal kyl, 15
het erocycl oal kyl, aryl and heteroaryl; R5 is H cyano,
Cl. 6al kyl, C2 6a|keny| C2_6al kynyl
- ( O)NHCl 6al kyl , - C( =0 N(d _6al kyI)2
SOzﬁszéalkfmyl 18056%. &mﬁ«yyiy],, - @O A1 kylkglyi GOsAsHbenyl, cwrCO,Ca.salkynyl,
| pam nocar l and t he pharmaceutically
anyi &' BWEKE?IXI St%8r ugs and sol vates thereof. 20 2.
.conpou of c m1l, wherein Ais.a
whegip @ppenally sub %mt% TRETS R Bredow 13 ORt aﬁ?’ systifufdvith one or

mofé‘%%s@ﬂt&nﬁ bi3feRAMENY2, or ?ﬂr sub‘étlﬁiéﬂ“iﬁ Oikiﬂkq)eﬁ(ﬂenﬂ& 8¢183tdd from the
wherein A'is ¢ cloa onpound of any one

k
growt casisisiingsofhalay alo(comq’f@rlmarmq:@)qlmfhaﬂm(% eyt

s R By A ROE T T Bl By SR .

6)a1kﬂﬂﬁlf?1(@ﬂs)®m<em yargl(i@;. @fﬂkﬁiyalCﬂsloalkylécAﬁ)alhﬁdnmrncmO(Css)alkyl

S ), S0 g, R HRELSATD R 3 B, i

urefdo O,jagé_ylllzégyl;%on lélﬁli%obxm&ﬁ'ﬁﬁuﬂﬁblpeﬂk}?be&bmyﬁ)xyy\d{ﬁ&e iatkoR,
R C G R e T e e
hal&b‘ 9:1%/1- @Qiolz((tn k’)‘alkyiL j1ialo§(6‘} gjm&u %?dl%g%l?@b&,) Ql_ir‘;ﬁ eﬁﬁm@(@l' | sVEBkyl,

erern conpound
hyéwxyﬂnnmmCL6ﬂ%WeCeﬁﬁK§a@dd@@mﬁbund is selected fromthe
group consisting of:
B is (CHy)n, wherein m is an integer 0 to 12, and preferably 1, 2 or 3;

R® and R* are each independently selected from the group consisting of cycloalkyl,
heterocycloalkyl, aryl and heteroaryl;

R’ is H, cyano, Cy.¢alkyl, Cy.alkenyl, Cy.alkynyl , -C(=O)NHC;.¢alkyl, —
C(=0)N(C.¢alkyl),, alkylaminocarbonyl, dialkylaminocarbonyl or cycloaminocarbonyl;

and the pharmaceutically acceptable salts, prodrugs and solvates thereof.

2. A compound of claim 1, wherein A is aryl or heteroaryl.

3. A compound of claim 1 or claim 2, wherein A is phenyl.

4. A compound of claim 1, wherein A is cycloalkyl.

5. A compound of any one of claims 1 to 4, wherein R is H or halo.

6. A compound of any one of claims 1 to 4, wherein R! is Cralkyl, Co.¢alkenyl or
Cygalkynyl.

7. A compound of any one of claims 1 to 4, wherein R'is—NR°R’.
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N-(1- (3, 3-di phenyl propyl ) pi peridi n-4-yl)
Nphenyl pr opi onam de; 15
WOR(R03BsTyano- 3, 3-di phenyl propyl ) pi peri di n- 4-p¢h/ABgowh®3411
nyl pr opi onami de; 49
N, N- di et hyl - 2, 2- di phenyl - 4- (4- N- phenyl pr opi onam do) pi
peridin- | - yl)butanam de;
N- (1- (4-oxo- 3, 3-di phenyl -4-(pyrrolidin-I-yl)butyl)pi pe
ridin-4-yl)-N phenyl propi onam de; 20 and the
pharmaceutically acceptable salts and, sol vates
8. t heAeawimponad offaryivae wheleins Cwl7, whersisR? is 6i-OXipelksl ng a
compound of any one of clains 1 to 12 and at | east
one pharmaceutically acceptable excipient. 25 14. A
met hod of treating, preventing, or aneliorating a
9. di sdraperpound afclain SyathereimRe s CEHO3OHsEs. can be treat ed,
prevented or aneliorated by activation of an opioid
receptor, WO 2008/053352 PCT/|1B2007/003411 50
conprising admnistering to an animal in need of such
101 r e At soRipopnd o BatE Nk of claims atwed, inbesin Rhisaq(edf@ehlksts] or —
a nt. of a conmpound of any one of clains 1 to 12. 15.
Cﬁﬁﬁ?iﬁ@kﬁﬁﬂ'according to claim14, wherein the disorder
Is selected fromthe 5 group consisting of pain,
di arrhea, or enesis. 16. The nethod according to claim
15, wherein tpe pain_is selected fromthe graqup
¢ onéi onmeynd et @rBaict clamsnl tonldy vagsinnnds Laigs 3.
i nflammatory pain, pain due to osteoarthritis, pain
due to arthritis, pain due to rheumatoid arthritis,
cancer pain, pain due to spinal cord _ 10 injury,
125ur dhe sompind of glaie 1 opkerainiseid compaunskis selented fseh the arpup
consgindekhod of any one of clains 14-16, wherein the
conpound activates the opioid receptor. 15 18. The
nmet hod of claim 17, wherein the conmpound sel ectively
activates the opioid receptor. 19. The nethod of any

co- Mt Gt Eent brbobeplii 4 6V ORI g
anahggsiC b5 BBl opylpiperidin-4-yl)-N-phenylpropionamide;

N,N-dimethyl-2,2-diphenyl-4-(4-N-phenylpropionamido)piperidin-1-

yl)butanamide;

N-(1-(4-0x0-3,3-diphenyl-4-(pyrrolidin-1-yl)butyl)piperidin-4-yi)-N-

phenylpropionamide;

and the pharmaceutically acceptable salts and solvates thereof.

13. A pharmaceutical composition comprising a compound of any one of claims 1 to

12 and at least one pharmaceutically acceptable excipient.

14. A method of treating, preventing, or ameliorating a disorder in an animal, which

disorder can be treated, prevented or ameliorated by activation of an opioid receptor,



20 20. The nmethod of any one of clains 14 to 18,

further conprising co-admnistering an effective
w@ewans33ef a non-opi oid anal gesic to the ani maPCT/BBR2007/003411

The met hod of any one of clsains 14 to 18, further

conprising co-adm nistering an 25 effective anmount of

an anti-mgraine agent to the animal. WO 2008/ 053352

PCT/ 1 B2007/ 003411 51 22. The method of any one of
congirizinpmdidnisteridBto dhantond in seadmfissibrigeatoergreventoreoi ng

n _ effective anoun f an antizepileptic. agent.,to the
el o SRe YA SSPRHD. BHED SPEOf SR o 18,
further conprising co-adm nistering an 5 effective
amount of an anti-diarrheal agent to the animal. 24.
The _nmet hod_ of apy one . of clains 14 to 18, further
15.c oG wethgd E‘E?P%fg‘i)‘“/ﬁ ek lin ﬁﬁrﬁm té? fiserdpris S@Ffﬁ?fﬂgo%fthean
5  gro@ptbnsBBE bEpdiR, didithe@UrMRlesis10 25. Use of a conpound
according to any one of clainms 1 to 12 in the
manufacture of a nedicanment useful for treating,
preventing or aneliorating a disorder in an aninmal,
16.M01 80 S @ Bgc%fc%ihgstotdiaﬁﬁt 180 whBleEMRO b iOfel AR Ak gfoup
by activation of an opioid receptor. 26. The use -
conasting df ehgonio paihaiewrapsthiapein, énftammetoryi Aok dein dug to osteoarthritis,
.sel ected fraom.the .gr,ou I Sti f [ .
paif Ry o Bt R 08 € ool BERE Shbdhaft pRR D fo spigal ord
10 injit§, sungiedl @ain, pose-opeaitive pmirs@l aeategeinf r om t he group
consi sting of chronic pain, neuropathic pain,
inflammatory pain, pain due to osteoarthritis, pain
due to arthritis, pain due to rheumatoid arthritis,
17.CanTRé mthod of B} dhe@filalits Bl 6lalhegdif the2Bmipbimt activates the p
surgical pain, post-operative pain or acute pain. 28.
opiPKLeEIOTof any one of clains 25-37, wherein the
compound activates the opioid receptor. 25 29. The
use of claim28, wherein the conmpound sel ectively

activates the opioid receptor. WO 2008/ 053352 .
15  18.pcTThengtedofglaim 17, wherein the compound selectively activates the p opioid

receptor.

19.  The method of any one of claims14 to 18, further comprising co-administering an

effective amount of an opioid analgesic to the animal.
20

20.  The method of any one of claims 14 to 18, further comprising co-administering an

effective amount of a non-opioid analgesic to the animal.

21.  The method of any one of claims 14 to 18, further comprising co-administering an

25  effective amount of an anti-migraine agent to the animal.
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52 30. Conmpound of any one of clains 1 to 12 for the

use as a nedi canent. 31. Conpound of any one of
wW@b@Bns3332t0 12 in the treatnent, prevention oPCT/IB2007/003411

anelioration of disorders i5n an ani mal, which disorder

Is treated, prevented or 5 aneliorated by activation

of an opioid receptor wherein the disorder is

preferably selected fromthe group consisting of
22, pal he gictiod héany @ of riaihs14 ®218, Muthgoeamprisingaeyedoiristofing an

e 1 t eventlon or

eﬁ%ﬁ%FanPu?lon ag}d%kﬁgcm%gﬁkﬁﬁ' ﬁ%ﬁbaln is selected

fromthe group consisting of chronic 10 pain,

neuropathic pai n, inflammtory pain, pain due to

O SR B, Y S B e s

efféqved atrfcbhi_qltf of an Shti-diaéRkal RgEM to thR@BImAPEr ati ve pal n or
acute pain. 15

24.  The method of any one of claims 14 to 18, further comprising co-administering an

effective amount of an anti-emetic to the animal.

25.  Use of a compound according to any one of claims 1 to 12 in the manufacture of a
medicament useful for treating, preventing or ameliorating a disorder in an animal, which

disorder is treated, prevented or ameliorated by activation of an opioid receptor.

26.  The use according to claim 25, wherein the disorder is selected from the group

consisting of pain, diarrhea, or emesis.

27.  The use according to claim 26, wherein the pain is selected from the group
consisting of chronic pain, neuropathic pain, inflammatory pain, pain due to osteoarthritis,
pain due to arthritis, pain due to rheumatoid arthritis, cancer pain, pain due to spinal cord

injury, surgical pain, post-operative pain or acute pain.

28.  The use of any one of claims 25-37, wherein the compound activates the u opioid
receptor.
29.  The use of claim 28, wherein the compound selectively activates the p opioid

receptor.
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30.  Compound of any one of claims 1 to 12 for the use as a medicament.
31.  Compound of any one of claims 1 to 12 in the treatment, prevention or

amelioration of disorders in an animal, which disorder is treated, prevented or
ameliorated by activation of an opioid receptor wherein the disorder is preferably selected

from the group consisting of pain, diarrhea, or emesis.

32. Compound of any one of claims 1 to 12 in the treatment, prevention or
amelioration of pain, wherein the pain is selected from the group consisting of chronic
pain, neuropathic pain, inflammatory pain, pain due to osteoarthritis, pain due to arthritis,
pain due to rheumatoid arthritis, cancer pain, pain due to spinal cord injury, surgical pain,

post-operative pain or acute pain.



