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GASTRO NTESTI NAL DI SORDERS BACKGROUND OF THE
I NVENTION 1. Field of the Invqntion 5 The present
invention is directed to novel rgounds to aufrocess

RERIM AT ESANPATHEIR USE
NoRB FANIGR (S AROBN TEZ Biyyolu RIS ORTHR S
novel conpounds are useful in therapy, and in
particular for the treatnent of pain, anxiety and
functlonal oastr0|ntest|nal di sorders. 2. Discussion

BACK INDV\OF THEINVENAIOMNt or has been identified

as having a role in many bodily functions such as
circulatory and pain systens. Ligands for the 6
deEE&iﬁﬂbﬂ%@ﬁIm@nefore find potential use as

anal gesi cs, and/or as anti hypertensive agents. Ligands

for t ITéle$resemIinmmibn sedieccéddsto nbedrtosipowndst v pmosessor their
|rmun | at or tivities.. The identification of at

PR e 4 o wst}?aatcmaﬁeﬂs?nwmna PR s
CompdahB. BNkl EinptRd¥Ele! us@ﬁﬂ ﬁpﬂhb P Qxltlkultapf'&‘?he

are apparent .n bot'h central and era nervous
$rpstreems ofypaimEnyictpad fesctiona] gmnngltesanal dmadlegesi a has
been observed in various ani nal nodel s when one or
BoDiscodsidnhefRelevanepitor s has been activated. Wth few
exceptions, currently available selective opioid 6

| i gandhe 3irecepPhidlbeen idéhtified A hivifg ahéle df RabPbodily@Rinbtions
for adm nistration by system c routes. One exanple of

suchrpssirgalgtary prd prim gvitimas: Ligandséaohg Braceripr may thesefore find

{% g?téalglg Qsaana?if%% %1%? gé £ é’gﬁ%@sﬁ%g%tﬁ%ﬁlﬁg f%r the &

agepios haxtecum(hﬁeﬁl shdvhato ﬁb@y@s hﬁﬁmnbxﬂsdulhtbf}e&nivmekh e
prior_art. haye di sadvant ages in that they suffer
from 33% }deahﬁ?%ae <9|>‘Z aﬂe@st élgeaﬁafea% PARHlatons of ap@é%xeeeptors (s

t.f
BB A AT o U SRty o
pm’pimah dsrvshmyystehgmfﬁmangrspemmnu]ludmgen@f Aaalgssiwhesbeen
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actlvated.

With few exceptions, currently available selective opioid 8 ligands are peptidic
in nature and are unsuitable for administration by systemic routes. One example of a
non-peptidic d-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and
Experimental Therapeutics, 273(1), pp. 359-366 (1995)).

Many & agonist compounds that have been identified in the prior art have
many disadvantages in that they suffer from poor pharmacokinetics and are not
analgesic when administered by systemic routes. Also, it has been documented that
many of these 8 agonist compounds show significant convulsive effects when
administered systemically.

U.S. Patent No. 6,130,222 to Roberts et al. describes some 3-agonists.

However, there is still a need for improved §-agonists.
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WORODANLEBD DESCRI PTI ON OF THE | NVENTI ON  Def i ni BCD8E2003/001703

Unl ess specified otherwise within this specification,
t he nomencl ature used in this specification generally
follows the exanples and rul e stated in Nonmencl ature

0 | ect | C, D E F,
m@;&mm&‘-)&| ch is
i ncorporated by references herein for its exenplary
chem.cal structure nanes and rules on nam ng chem cal
YUHOMSes. The term"Cm.on" or "Cm.n group” used al one
or as a prefix, refers to any group_ having in to n _
car bonUrlegmpecified pherwise mithinthisspesifieation,the aomenelatues used in
. ' r ' ers tq an tructur
SBisdpPidisiontenBafly K31ovaTol b Ei s Bhatdfis tp Fopgnetature of
CQrdani Chenisiry, Bo&tidnsANE, Oy O BCAY heiH) Ribaadn Pregs, Oxford, 1979,
"hydrocarbyl "™ used alone or as a suffix or pyefix,
religh & ipgprperatedily retergnsenierainfaily exepiplarg shemigal stmetuge names
r g rigegcarbon. 15 The term
r%dgﬁégg%ggﬁﬂ%%%@%g?sas ae“guffi x or prefix, refers to
monov alterterm 8C4 &l @HCar grbupinsbé dloadiat 4 dyrdfinaafdaoio any group
radicals conprising 1 to about 12 carbon atons. An
"%VWImt%’éﬁg%B’P?@ﬁ%-ny contain one or nore unsaturated

car bonpeaLB0Ry PR Th& ilsﬁ%flﬁlaéﬁtﬁpgfgryﬂggeﬁkm Gny

or as suffix or prefix, refers to
stmgiugghtomprisbngaomih eatba anchhyrogencdorhonp toalh caaben atoms.

conpri-Si 1..to abqut 1 arbpn . at . ich serves

Lo T e W e e e af Ao AT wibfhefolle REAYf sutfx or
W&k, 2BRQo Bhy fPuchitbal ¥ rQItRIF Bdrhovsing 84S bR h§drogens from a
nonoval ent strai ght or branched chai n hydrocarbdn

hydiosatbopavi ng at | east one carbon-carbon doubl e bond

d [.Si 5| t 2 t bout 12 t .
5 Tha et M yaeiiionglor d® s Bresll R ghovales
Btreihiéor brafdhes clidin BydrobaBed idicalsdobibri8itg 106 aB6@NCNAghon

chai n hydrocarbon radi cal having at |east one
Ao AR allpdymay optionally contain one or more unsaturated carbon-carbon

bonds.

The term “alkylene” used alone or as suffix or prefix, refers to divalent

straight or branched chain hydrocarbon radicals comprising 1 to about 12 carbon
atoms, which serves to links two structures together.

The term “alkenyl” used alone or as suffix or prefix, refers to a monovalent
straight or branched chain hydrocarbon radical having at least one carbon-carbon
double bond and comprising at least 2 up to about 12 carbon atoms.

The term “alkynyl” used alone or as suffix or prefix, refers to a monovalent
straight or branched chain hydrocarbon radical having at least one carbon-carbon
triple bond and comprising at least 2 up to about 12 carbon atoms.

The term “cycloalkyl,” used alone or as suffix or prefix, refers to a
monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12

carbon atoms.
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triple bond and conprising at least 2 up to about 12
carbon atons. The term "cycl oal kyl," used al one or as

waedoftioxiser prefix, refers to a nonoval ent PCT/SE2003/001703

ri ng-contai ni ng hydrocarbon radi cal conprising at
| east 3 up to about 12 30 carbon atons. WO
2004/ 041800 PCT/ SE2003/ 0017033 3 The term

I aal k d f fi
rof or ST o “rsloana URee Alpod B Esiin g P ke b
rAGhRalenh A E08n Binid BRRIo ARSNGB RAN G Rk RastdidlRbfh B Wafbon

and conprising at l'east 3 up to about 12 carbon atons.
Teabledromd apg comptiking gt leasu§eup talabews 13rcatwnsitdrhs.x or
prefi ref ets | ent r| cont

Pyt ocHEH - Sy AR RAg e Prat i BB oR R i

UthéridvaleROfiAg-B8staid RIFH IR datboaliadibal havidglaf1ed S Qe cdrbon-carbon
carbon atons. The term"aryl" used alone or as suffix

driplsrbenil rnd p@mpmsng abaut fowpdo abeitl2 cashgngtmbon r adi cal

gf“é iﬁgtgyherlglﬁlg e&’ %’léﬁ% orPa %ﬂ%‘i §rd%r§f‘%,§§fefszég oagr%oﬂ‘oav‘é \en?
Qiyﬂﬁicﬁfb@ﬁ)racﬁéui ham@ foh§ bR 0B plylirsamiened carBéh Adosaanhen

atons, The term "aryl ene" used al one_or as suffix or

(FFEPRLG chagrctars(eigo 4@ o2 daloeslized glegireRs) ppd AoTABGEiRS  up to about

v r nore pol yunsaturated carbon rings having
Q?g%g% c@&ﬁgracter (e.g., 4n + 2 delocalized

eI ect I’Idt&&&mﬂ‘l‘ﬂiyk&ﬂﬂhlsjeé laloge or apsuffix abpiefix, tefers iy ddivalent
C rves to link two structures together
drpiarbpg F?F[}"éﬁ REPg e PRmOTRRAIYHSEHEES casRoniugshay g o r

Qf(ﬁﬁdtib chaffofl el 43 3 BBlocA 2Rl RiePir it %Prisg%%)o up ’to about

ghd
mol ecul e having®one or nore nul tlv&FE
ilAderboncitornd, yvhs@h sectes do tinlo twiNstr@fures tmgdths; as a part

of the,rin tructure |nclud| d
Lo abdue 98 Telatiols® Re piong 6545 e Pres B weliel ogetie-
Sohthindt furé‘ Bﬁﬁbl&:@ﬂe%@vm@ QAL ak HioP@mﬁﬁﬁzaRﬁt R&¥¢8atoms,
doubl e bond and heterocycle may 20 contain nore t han

anvspendeytly wiecrte@frh@tlﬁ; QR endai mratmrt;@ theorieg stmglrg and
F
ihcifng Plepst s 308 p R ot 2t Bmech ARG, TR0 Bk AT Re

shefmeliedri@efuratidl e5SiMRlc®nERY nﬂﬁ‘é/ @c)Lﬂil@lSGHdls Car@lRted6dyRIe may
or may not have aromatic character. The term

coreiamaere dham one Tings S¥hen dhecrryels centaigs moxe ben prefing, the
flﬁ&seﬁlﬁy b8 kel P fafused. Fused rings generally refer to at least two rings share

two atoms therebetween. Heterocycle may have aromatic character or may not have

aromatic character.

The term "heteroaromatic” used alone or as a suffix or prefix, refers to a ring-
containing structure or molecule having one or more multivalent heteroatoms,
independently selected from N, O, P and S, as a part of the ring structure and
including at least 3 and up to about 20 atoms in the ring(s), wherein the ring-
containing structure or molecule has an aromatic character (e.g., 4n + 2 delocalized
electrons).

The term “heterocyclic group,” “heterocyclic moiety,” “heterocyclic,” or
“heterocyclo” used alone or as a suffix or prefix, refers to a radical derived from a

heterocycle by removing one or more hydrogens therefrom.
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including at least 3 and up to about 20 atons in the
ring(s), wherein the ring- containing structure or
nmol ecul e has an aromatic charatter (e.g., 4n + 2

0. The term " heteraocyclic

del | zed electrons).
ar oup. ‘118 Fepc R ERaER T ited Blpme o ek SHBAREPTNS sefhrs
" BRhEVAEN ThBcal AT AHORS Her g% @46&:\(?\(/' orfe' g}%n therefrom.

refers to a radical derived tr eterocyc
r enovi hbe tema “etenamryelytopd? osperedortereae fusoffix Mi@refix, refers to a

2004/ 041800, PCT/ SE2003/001703 .4 The .term

! ‘éff‘%f‘b’é‘g@?&/‘ii“"ﬁg G BREroGCis by seusiPg R pydpggns,herefrom,
I fhRhSedes PPMAMSAERErubas Gaetifter i ved from a

het erocycl e by renovi ng one hydrogen therefrom The

t er m " e terocheteydayld tsedsdoheairan e soffixasr melx)fréfers tora

fix, refers to a.di,val ent radical derived froma
%%%IP%%%I&@VW alr%lﬁg\lﬁ ?Pélrat“\ﬁ%' hydr ogens therefrom 5
whi ch TS 88 “hetetdcledall i uséd Al6hISES 4 RPEE BEprefitNRfers to 2
term"heteroaryl"” used alone or as a suffix or prefix,

r@@ﬁ’éyql)dutbat degt eetdeye pipmakigehargetar. omat i ¢ char act er .
T o LSRR b Al B

or preri ers eroc

hseteroaychytedd Itavidppdramatic chatdttdhe term "het er oaryl ene”
used glone or as a suffix or prefix, refers to a
het er obBEtEYm eheteregyslprlk deraransed alopa pras asuffir e predixpefers to a

" ! s a suffix or
g?g%ﬁﬁgﬁge€§@§K¥%§g&jﬁ§§ggg%@%%gﬁgﬁgﬁthat does not

have dFlertetn Esix-maanatetrert” usddhes frefixrefoisite gy adingusetl that
as prefix.refers to a group having a ring that 15
CCQH{%H?Srf’éXQPg(ath“Tg atoms. The term "five-nmenbered" used

as prefjetefn® i S mbRibBred" Qébg\ a?_ Yéﬂ?(gref"%é i.oneggllrbpﬁgaving a ring that

contains five ring atons. ve- menber ed

trontaimsdivglringsatembiet eroaryl with a ring having five
ring ring atpns. are

i nde pé&;l ﬁg%%%‘fede‘n@fge t?zrpg‘irﬂ %,a hstelpgiyiowith @ rpgdigying fiye ring
];?E/drﬁﬁ) w{?ﬁfij@ﬁlr €2 dri3nehdRbAE SR MlcheAdtly RERB%H foftNY O and S.

]%mfnplary five-membered ring heteroaryls are thienyl, furyl, pyrrolyl,
imidazolyl, thiazolyl, oxazolyl, pyrazolyl, isothiazolyl, isoxazolyl, 1,2,3-triazolyl,
tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-thiadiazolyl,

1,2,4-o0xadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl.

A six-membered ring heteroaryl is a heteroaryl with a ring having six ring
atoms wherein 1, 2 or 3 ring atoms are independently selected from N, O and S.

Exemplary six-membered ring heteroaryls are pyridyl, pyrazinyl, pyrimidinyl,
triazinyl and pyridazinyl. '

The term “substituted” used as a prefix refers to a structure, molecule or
group, wherein one or more hydrogens are replaced with one or more
Ci.shydrocarbon groups, or one or more chemical groups containing one or more
heteroatoms selected from N, O, S, F, Cl, Br, I, and P. Exemplary chemical groups

containing one or more heteroatoms include -NO,, -OR, -Cl, -Br, -1, -F, -CF;,



i m dazolyl, thiazolyl, oxazolyl, pyrazolyl,
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1,2,4-triazolyl, 1,2,4-thiadiazolyl,
1, 2, 4-oxadi azolyl, 1,3,4-triazolyl,
1, 3, 4-thi adi azolyl, and 1, 3, 4-5 oxadi azolyl. A

B RAChO e A e BEL SO S A g o

alCsys . d N]ﬁ@(i—gl‘z o (=
Exerr’pIG;¢=® Q}Rxe@ngggered Fing fe{fsei}ﬁcfagryiis}hlgg %%élfl)l(, ), and

p@ﬂmm@#N O@;wherellnmﬁbh “RY 1si 2a@i- Jhyﬂmamﬁtybqurd:amnpl)e | substituted
i x,refers. to a

ubstitu d
RepeTrHp autiRLEEH, TE g RHEPEPIEBRD iRty etc,
hYREORIGAS nﬁxroenfeﬁﬁlx? C&ifor¥! 4rfd a@rﬂﬁo Sfoufp® iy 3blace any suitable
Cl_6hydr ocar bon roups, or one of nore chem cal “groups
d@@mgemomqh@p]eend rlnmre het er oat ons sel ected from N

Sont ai The 5t btuned® BSedis AT RER K PR R OB or grow,

-followed®by ond er mbre maled of mxﬁgﬂﬁr&ﬁ%&@@rs toa second structure

PCT/ SE2003/ 001703 5 - E =O)OH, -NH2, -SH,

-Rplrcule gRgroup.grhich mqsuli Rlacmg( )oRmoerWdro gDk, of the first
= n N

AR A Tl Bl P

Cé’kaﬁlbledaﬁpl@d’dyy&ubsffmtedﬂjyaﬁﬁb’eref&‘d s hitrophedl. phenyl may
refer to nltro hedy met hoxyphenyl ,  chl orophenyl
am noghesrpeyclemeludes fopasample, mpnogydlicdietereqyiglos yich as:

Ty ] T e

Hmdhzahdlae spyiefzokdmé pyrzﬁzoﬂme chmxolmteusﬂfolmlmdﬂgfdmﬁlran 2,5-

%{%@%ﬁéﬁ%@%@aﬁ SRt PIRCFRS, 12 -G g gpyridine,
szé"’%dgphdlﬁle ahidesdthbholHe ?ﬁﬁﬁ aRioBGraf @3—91‘1113@?% 0

hydro ens the’ first 10 structure,” nolécul

mtrainydiwymel,éfdﬂmyﬂr@mm 1 drdinkane) 1 Jrdiorese, dioxane,

ti.tpted. by nitro" refers..to
ERBsR . Zodt LRt R b o mop e . dioxepane, 4.7-
¢ 3LdioReiie 108 et BfetByieht A&de. aziridine, oxirane,
thiiirane, azetidine, oxetane, thietane, pyrrolidine,

pyr r ollp addition, rhetﬁmlednﬂudesmraﬁm lnmrn@/clqs;/f@zmmnba pyridine,

gblﬂaégne nﬁi 1% ‘ﬁ‘}uop ni 11, P Z idazole
FofUran e ¥ré ifeh r%%,’ BF;S’ & imgidgecle,
31112zo3e OxhaIlE, PYVEDIR; Qyﬂlhafibn:?lsoxﬁom? 1 QZ3 -BfazoRPleRBedlé,162,3-
thlonnrphollne pyr.an, thi opyran, 3- di hydr opyr an,

thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole, 1,2,4- thladlazole 1,2,4-oxadiazole, 1,3,4-
triazole, 1,3,4-thiadiazole, and 1,3,4- oxadiazole.

Additionally, heterocycle encompass polycyclic heterocycles, for example,
indole, indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline,
tetrahydroisoquinoline, 1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran,
2,3-dihydrobenzofuran, isobenzofuran, chromene, chroman, isochroman, xanthene,
phenoxathiin, thianthrene, indolizine, isoindole, indazole, purine, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, phenanthridine,
perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2-

benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole,



t et rahydropyran, 1, 4-di hydropyridine, 1,4-dioxane,
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1, 3-di oxepane, 4,7- dihydro-1, 3-di oxepin, and
hexanet hyl ene oxide. 20 In addition, heterocycle
i ncl udes aronmatic heterocyclegi for exanple, pyridine,

p .. ne ri m.dine, |da t hi. ophene, .furan,
Phoa5 Sley {iepgpihine FiThAly. ¢ar ol apfies, By, and

pq@ﬁg@hgmejsothlazole I soxazole, 1,2,3-triazole,

tetrazole, 1,2,3- thiadiazole, 1,2,3-oxadiazole,

1, 2, 4- hr adeltoingp the phlveychi heienwytles ddscidbett aboaeli lerarbeycle

1, 3,4 triazale, 1, i adi azol e,. and, 1, 3, 4-

oleRhas BiSYeSs Bauatico b e in (e P Sugi betiRin fpgrmore rings

PRICN @Y Ehbfe thE ShBoH RBméiPlo lﬁ?&i"ﬂﬂ%seand th& Wby two atoms

i ndol i ne, isoindoline, quinoline et rahydr oqui nol I ne,

| eramPR m bath rings. e]Ex@hgl@ﬁr off &_ug]qbnﬁgﬂm heterocycles include qumuchdlne
b%lﬁ%ag’ %ﬁi ? )i%egtagag %9 o%éh’f?ﬁ%lé&aﬁ ﬁ%g&g%% nzof ur an,

chr oneHeterdeREIOTRBIudES S Ex@RBIk, meABEREB Beterocyclyls, such as:
phenoxat hiin, “thiant hrene, indolizine, isoindole

i araridinyleoxigamyl, rﬁ@lra@sﬂx avstidinyh @Xe@@ﬂn&lpﬂﬁaﬂw myamhémyl pyrrolinyl,
AL BARAER, b5 B BRSNS 5-iycotimny

pzqmamdr@nanme fﬁﬁﬁahyc&bfdiaaylﬂhﬁipﬁm@zlpipencﬂnﬁ 1,2,3,6-tetrahydro-
benzj soxazol €, benzqt hi ophene, benzoxazol e

Hamy; ,a%mrézmﬂemmhoaayloﬂ@ommlglwymwhdhwpyranyl 2,3-

zit
T R B A A5 Byl DALA, 1 3 ioany
qlioxemlyl, honhlop@endlmybﬁdﬂ,ﬁt V-etrahgdion/ pa¢piaylchomopiperazinyl, 1,3-
described ahove eterot?lycl e J.ncludes

aﬁ&&é%ﬁ 1%914&@%&90 IgxsRipd dnd hexpmetyge pxisvbn
bet weqq aHiBioR rhef@i’Bcﬁrc[}}l ReFudes afdi‘&itiéql%ﬁeﬂ@ﬁ%g %ﬁé@@ﬁyl, for

bond conmon to both rings and nore than’t
caample, pyridioylhpyrazigyl, Pﬁ’ﬂatdnhsésp}wfdasmylhtmcnyﬂ,ghnyl furazanyl,

ISELICHLoR SRS, R 1 eSS 2

Fdeiﬂ;chﬁhzmyu gls%ﬁféhazbryl 1e2<mh<ﬁazdmn99}40éria§oly1 1,2,4-
heterocycl yl's ’such azirid oxi ran

CRpaingaigh 1.2 exacinzain L b ancsol, LiH: biadingblyl and 134

%XE&I% ﬂl nyl, pyrrolinyl, 10 inidazolidinyl,
pyrazolt dinyl, pyrazolinyl, dioxolanyl, sulfolanyl,

2, 3- dImiﬂdtdillﬁuy,ai&tdrocyaﬁeﬂ(tdik)jﬁ%@l@}ﬁb@ﬁyéhc heterocyclyls (including
%etrahydrof uranyl, thiophanyl, piper

oth ago@atg(é?rr%ngp@au@yfqr@pcwp e, inrplyk Mql,b}ayf isoindolinyl,
gﬂﬁleﬂﬁ’yl' % hhydr S RERHRD 24 dqiotiny fe%ﬂgldrofsgﬂpﬁﬂéﬁr%? W 4.
benzodioxanyl, coumarinyl, dihydrocoumarinyl, benzofuranyl, 2,3-
dihydrobenzofuranyl, isobenzofuranyl, chromenyl, chromanyl, isochromanyl,
xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyl,

pyrolizidinyl, and quinolizidinyl.
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2,3,4,7-tetrahydro-1 H azepi nyl, honopi perazinyl, 1,3
15 di oxepanyl, 4, 7-di hydro-1, 3-di oxepi nyl, and
hexamet hyl ene oxi dyl. |n addit7 on, heterocyclyl

i nclu romatic hteroc clyls or het yl, for
exan‘pdg‘ dggﬂopd? FRPIPO ?(?PQIIOCY ylﬁ,dﬁﬁcaq ﬁ l!;ove heterocyclyl

pﬁi&h@@sé;?d}?’éych%ﬁét@x%\fgcflyfs W hehe; lirér ¥on beﬁyereﬁ ®v¥ lor more rings

i m daz I azol 0Xxazo razoly
i inciudésamateythan ormcboad@byimonﬁpboﬂ} ringsisad whork than two atoms

?Lc’eotér’irgé? {.qy llg)i]b%igg?s AL Ipidszgz spﬁl%/ {%Ia(il%gé & gc)§afjeg ?nzc?u&é quinuclidinyl,
idiéza‘gfic?&@[ﬂz @mepiyl alad%é‘xa‘b'idy@l%f’i z"uhegtzyol i,

, 3, hi adi azo and 1,374 “oxadi
Addi t i Drecteiny “alh@t}é rllsc@/ @lloye oea&msqiﬁs seprefin) 1gfoys toi radicals of the

Irqﬁ%’h e {& F%IPYIC i I udi ﬂﬁ? %eli t?fjd%‘?% yidgﬂfg{‘tqonﬁldical Exemplary

|a$1€6@dﬁélhdﬂéé'meth6ﬂ# @fhbk?)ﬂropdx@i fs@fi%gb)@ﬂ %’ufb%l ttlydt@xy, isobutoxy,
i soqui nolinyl, téetra yd’rm soqui nol i nyl", 1,

ealepEpy XY, eléylm,uanslmromrgW@t)ocourraru nyI

benzof g di_hy.dr, zof ur an

" sober e g oA TREARES GRRY A sutti of prsfigngpfers o

xaditdle oFthe gphe i ahiilia I—NRR v R8O R’ ard inde)ehddnilylselected
i soi ndol yl , |ndazolyl purlnyl pht hal azi nyl’,

trdregen onA hydseparhopardisgh | qui nazol i nyl
[ | di nyl ,
ohonatiidtsn s Hubbhe, C%g‘f}ﬁgpﬂ%ﬁ%%‘%%’%??er' o "

phenoX#alogghatedl @selens aipgefivaaid glonp,ireunebhe opierstydrogens on

benzoxazol yl , enzthlazol yl , . benzi m dazol yl,

BRHSORP é?zrsg Fe ﬁli‘%?ﬁ??f’ma 0g8¥-bazol yl, carbolinyl,
acri dingyph o %9%5?&%%%%hQ&& e 'qU|noI|2|d|nyI. WO
2004/041800 PCT/ SE2003/ 0017 7 In addition to the

pol ycyclic heterocyclyls described above, heterocyclyl

i ncl udes | i.c heteroc s wherein. th ing ..
st ot bR RS PN SomPRE RAoAdR L Piipmers

qsa@e&omst&ema@ th@edrohl ﬁhhﬁ%%eﬁ’t‘i’tﬂll%&@e tdamaitme?éo@ﬁs

conmon to both rings. Exanples of Such bH

het er ocycl es i nclude quinuclidinyl, 5 dlazablcyclo
[2.2. 1 ]heptyl; and47-oxabicyclo [2.2. 1 Jheptyl. The
term "al koxy" used ajjone or as a suffix or prefix,
refers to radi S 0 s ormula -OR
wherein Ris el edYed bon F?dlca

Exenpl ary ,alkog¥Jincl hox*l propoxy,

I sopropoxy, butexy

I

wherein

R' is an aryl, heteroaryl, substituted aryl or substituted heteroaryl; and
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cycl opropyl met hoxy, allyl oxy, and propargyl oxy. 10 The
term"am ne" or "am no" used alone or as a suffix or

wee@hioxigor efers to radicals of the general for@mbER003/001703

NRR , wherein R and R are independently sel ected

from hydrogen or a hydrocarbon radical. Hal ogen

i ncl udes fl uori ne, chlorine, & omne and i odine.
HaI o epated, " used as augreflx of a group, neans one

or ﬁ;bar @@@hsopaﬁnalbss pétuted Sup2aleyly apionalbysubstifyted

ans room
?2%%%&%%?@1& Hg)gﬁ%ﬁlguslcﬁecflzﬂgﬁngc&Cl\}//gﬁt| on provides a
conmpound of formula I, enantionmers thereof,

di ast eoms thereo and pharmaceutically accept abl e
sal tselg1 odigengy thpresgt ipventipn provides a C?IRPO‘GJ o fprmula I,

wh 1 |
or 623@%‘??3?%&** Felfle A pHOEHED A PP o o flodth
Ftﬁﬂ'icﬂ%ﬁZﬁﬁ&ﬂQD ﬁ@&lylsaIREN |-cs<1cllwﬂyrmrgémptxopall}osmtsﬂ1twed with one or

substi t ut e t onal |

CROTE £LOURS se pte %‘qop‘b h‘f p@t&& ggsa 2, CF3, C1-6 alkoxy,
Q%l&afm&&q&mbyéndlb@o Qne errbodl ment, the present _
|nvent|on provi des a compound of forml a I, 5 wherein

Rl i s Ridb bydrogerf oromethfienyl ; pyridyl; thi enyI . furyl;

i mdazolyl; triazolyl; pyrrol yl; thi azolyl; and

N- oxi do- pyri dyl, opti onal | y substituted with one or

nor e gﬁ@ﬁ@tﬁeﬁ@mﬁﬁsmf !h@?r&énﬁﬁ{féiﬂon P@I&&%%h%und of formula
Cl_6al kyl, -NO2, -CF3, Cl1_6 al koxy, ~chloro, fluoro,

Bromo, and iodo: and

wherein R! is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl;
pyrrolyl; and thiazolyl, optionally substituted with one or more groups selected from
Ci-salkyl, halogenated C;.galkyl, -NO,, -CF3, C;.¢ alkoxy, chloro, fluoro, bromo, and
iodo; and

R? is hydrogen or methyl.

In a further embodiment, the present invention provides Aa compound of
formula I,

wherein R! is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl;
pyrrolyl; and thiazolyl; and ‘

R? is hydrogen or methyl.

It will be understood that when compounds of the present invention contain
one or more chiral centers, the compounds of the invention may exist in, and be
isolated as, enantiomeric or diastereomeric forms, or as a racemic mixture. The
present invention includes any possible enantiomers, diastereomers, racemates or
mixtures thereof, of a compound of Formula I. The optically active forms of the
compound of the invention may be prepared, for example, by chiral chromatographic
separation of a racemate, by synthesis from optically active starting materials or by

asymmetric synthesis based on the procedures described thereafter.
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R2 is hydrogen or nethyl. 10 In another enbodi nent,
the present invention provides a conpound of fornula

wo 200mlersed N1 RL is sel ected from phenyl; pyri dyPCT/SE2003/001703

thienyl; furyl; imdazolyl; pyrrolyl; and thiazolyl,
optionally substituted with one or nore groups
sel ected from 15 C1_6al kyl, Hal ogenated Cl1_6al kyl ,

ﬁ 6 al kox chloro fluor bronD and
|odo P R@O aﬁpf&?la&‘y@r%rceﬁéwympo spffhs prgasnt invention may
g&@ﬁ% g@&:hetn%{ﬁ?d?ﬁé\:rﬁ §0f cid %@E'aﬁﬂ 55’65&:3 ®Fa alke I esent

formula erein I's se ecte om phenyl;
pipvedipn; in¢lhdesraply geémctyﬂcal isorhetadal opmpoupg/ of Borydula bk will

t and nor met h 25 1t wll be
uﬁgﬁ?&%@e it Bitcfe BB ORASE SRRBBiSES Bifiomers of the
b ofARE ERIdhla PNE Or nore chiral centers, the

conpounds of the invention may exist in, and be

i sol atlewilhslso be andersinecrl that oertagi emnmlmdsmf the pﬁ@enhslnvemtlon may
m xt ur pres tion i

aW% &@Y%}Cg for AP a%e%“aég%e ra8 &Hﬁ‘ﬁgg ‘# ﬁqu.rther be

NingbidtoRd thA ehembsend fnv@nt%ﬂ%@ agks Hpsunul s@lvlated-lfﬁﬁns of the

optically active fornms of th 0 compound of th

iepwetndspiithg fasaulrlepar ed, for exan‘pl e, by chi raI
chr on%ﬂg{ BQ Ecoge %?B%rlaiéngg) pated %(}s ?tf nﬁgmeﬁg[r%)ﬂnéc}s of&]ge

synt hesis fromBptl cal

tgrmuls V.nGehdralty, pYininisiiicall§2ecbpaibld dadts BE @&Eﬁﬂhﬁé‘; of the present
descr.i bed thereafter., WD 2004/ 041800 PCT/ SE2003/ 001703

gnysatign may be shtairedusinestindaatpropaguresayel lalﬂwwnﬁb@msfor

Rl B R | AR B8l (5, RIS e vt
puigadacid, fov exampde H@bdrwdeﬁso aund, tq effofelta ph;@iolo@@lmrac&fptable
a conpound of . For It will further be understood

@Rien- fiBayplee beposs %mmslﬁs aemr&% alkali;mgtak fsich ps sodium,
bBBissiPmC HMRANRDOrah alifiné S48t (su% s‘é\ﬂe&lﬂlmﬁﬁlz QatPBy treating a

understood that certain conpoun res
icompouridorf thapresent invention having a suitably acidic proton such asa

carboxylic acid or a phenol with one equivalent of an alkali metal or alkaline earth
metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably basic
organic amine (such as choline or meglumine) in an aqueous medium, followed by
conventional purification techniques.

In one embodiment, the compound of formula I above may be converted to a
pharmaceutically acceptable salt or solvate thereof, particularly, an acid addition salt
such as a hydrochloride, hydrobromide, phosphate, acetate, fumarate, maleate,
tartrate, citrate, methanesulphonate or p-toluenesulphonate.

The novel compounds of the present invention are useful in therapy, especially
for the treatment of Vafious pain conditions such as chronic pain, neuropathic pain,
acute pain, cancer pain, pain caused by theumatoid arthritis, migraine, visceral pain
etc. This list should however not be interpreted aé exhaustive.

Compounds of the invention are useful as immunomodulators, especially for

autoimmune diseases, such as arthritis, for skin grafts, organ transplants and similar
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exi st in solvated, for exanple hydrated, as well as
unsol vated forns. It will further be understood that

w0 b@4ps88ent i nvention enconpasses all such soP@EHSE03/001703

forms of the conpounds of the formula I. 10 Wthin
the scope of the invention are also salts of the
conmpounds of the formula |. &@nerally,

phar ceu(% acceptabl e salts of fEnﬁ)ounds of the
tnee S rFP B %aifé VBIOH5 AdErals, 1 Useag dgtrtymour agents

pa[n‘ﬂ"a%@i%ﬁ?ag/&'té known in the art, for exanple by

reacting a sufficiently basic corrpound for exanple an

al kyl Gompenngs pfithe 1n‘$ﬁmrc1tm bteaisafiil th difease stateapihere ddgenayation or

b g B e L RSB e
Qh{félbé tHé'QIs@ bf fs%ﬁ')@h:aﬁ? lé’o@ﬂédl{i’@r51oﬂ§$ﬁ§§ b%&ﬂ?o&fds bt %H%' 1H{7@ntlon in

an al kaline earth” netal (such as a cium
tdl@lostngteahmqmmd ilagihg eprlicgtiensemich amp@mtmmnisavn ngn@graphy
Zt; Iizbly acidic proton, such as a carboxylic acid or

E inol wi th one equivalent of an alkali netal or

al kal i @@ngamih of fhetimlenfivel i selRl £t 1 HXhe® of ditgihods,
t he et hoxi de or nethoxi P%d or a suitabl basi ¢ 20
18

clepeessien, nkiety sl digswrelad Prdetssuptegy | ﬁe«;mat;c eSS
i 8&% pahi '#ér{}r%éﬁgéég%@g Xrﬁcté:&'a#%fge} %B&a@%"bﬁ g&@aﬁﬁ%gsm

lcoapalsererdigorter, admir e irdcetinedce pr@hﬂ:ﬂfwsjmlattbﬁj Vatious mental
@Pept able salt or solvate thereof, particularly,
a

@Sedeusholing apdema yarousagtrenipsianl Gsqrdes. e.g. onstipation,
mtﬁﬁﬁl%gﬁntm Hﬁ@f(fers chhe t bﬁé@%ﬁtﬁndfmﬁeeﬁlﬁunctmnal

tartrate, citrate, anesu onat
dyspemsiay Eaﬂmwloplsoimtam an'ﬂhﬂhamm&br mmr;:lem,rutammhctblman injury,

present invention re usef ul er.apy, . em a
stspks; ardiqacieriag fo Pwvlgrm@a%rdﬁﬂf Bk sping iy apd drie
GRARRLE iRBhding BRUFARALN 0E alR8hd); nictEid IS]gl_Bﬁ‘f d?ld_o@l?éi‘_‘ﬂ?ﬁg abuse

pai n, pain caused by rheumatoid arthfitis, mgrai ne,
whd ﬁcafrcmorqlms of thetsgmpathetic memmsemtmmcfoh@mem hyp@ttetmon

interpreted as haust i Lye. rrpoun

| ventiogponE ofdhe vebor n BrrHER A Abdest atshl fyrapp guring
fg@ﬁeral@eh@gtmrhed%&ﬁ@mnamﬁé@ma&r@Uomilﬁa@ns bPAgents! With
%r afts, organ transplants and simlar W 2004/ 041800

Eleret povreriies Eroettened te gphieyie arhadanse of ﬁfecémqedgbw maintain
ri I for ant |
agea%?gs?ﬁegﬁ &a\.te ? \?lglrnaﬁ gr?g[esm S reﬁ% eHDﬁ"on)
uhalet 0 thigé@nbiastid are mrﬁleaeasatmlag e@pmmers eanxmlyncs
degenerati on or
neuromuscular blockers and opioids.

Also within the scope of the invention is the use of any of the compounds
according to the formula I above, for the manufacture of a medicament for the
treatment of any of the conditions discussed above.

A further aspect of the invention is a method for the treatment of a subject
suffering from any of the conditions discussed abové, whereby an effective amount of
a compound according to the formula I above, is administered to a patient in need of
such treatment.

Thus, the invention provides a compound of formula I, or pharmaceutically

acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.
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of the invention in diagnostic techniques and imagi ng
applications such as positron em ssion tonography
(PET). Conpounds of the inventilon are useful for the
treatnent .of diarrh ressi on,

51 ¢ ess T SRS HEL R dre RO LN FaLti bt ok Gl commound of
1 @Bl deh §harﬁﬁeétﬁlcgll§ Qédéﬁfable%ﬁﬁ BF 81046 thedbf! Klhereinbefore
di sorder, social phobia, obsessive conpul si've
dideforedan Ihetmamdao}mle of @rmnadmmt fopuesvettherepej acul at i on,

bast r ol E Sfere it o SRR st on, o Gp gy 50 ieles

f ey 61%11}%)@& ﬁﬁés& (RrOARShedRAE uﬂhc%ﬁb&@mn@&ﬁﬁraﬁs The term
Irritabl e Bowel Syndrome and Functi onal I%Ipepa a,

Péhﬁ‘lﬁn@@lﬁ end{'therapeutigaldy 'othheld bewootruadi asopondingly. The term

¢ STHERY nEi R ShroRar of e et G iR A ARG
dﬁdiﬂims%i*dh effetive anfisiintl 6f £ GorhPmtIof ﬂidﬁi@éen@fnvé‘xﬁtﬁﬁpﬂi mitigate
ni_cotine, opioid and other ru abuse and fo
deithsF a@fesewthgwbsegwatpmmecor pist ST 8 yeruETng mndltlon This
AT, ST B0 RN Wl b MAREL s
anmdﬁkheawhmammuﬂbmmﬁmyéduﬂm@ﬁsﬂheﬁkﬁ care.

Conbi ions of agents wth 20 different properties
are opﬁéﬁrﬁoﬁg@&n@%" égﬁ pEsentdnvsation e ussfubmyterepy.repesiadly for

t l
e FREPH VoGS, AR ERANrs nHhBhe HEnct 1sRRBAS] Supri pain,
[ rrcurdpaﬁnczpam,l acatei paim, haek paimajaacbr@amemtdmbcecai,pam.

h t i olytics, ur,oruscu bl ockers and
o%f)g.o ARG V- GS%J%HHP ch Ay & ALFER, the cqpound

Qﬁ’@h@i‘nv@:ﬁibn%a)l hea GRIRRLAIS the ?orﬁ‘ﬁd}‘ﬁr&h{?&tfoﬁalt Iﬁfarmaceuhcal
fornula | above, for the manufacture of a nedi canent
feompokigion by eay rose mfudmgyor@lﬂy, nmtmrmanuilaﬂymbmn;tamouﬁs;eMpwally,

above, f uri her aspect qof th entl 0 t hod

el 1t he R Safiorictiy) BiRFaIRY: fidihy of

tlﬂ@atﬁﬁaﬂ¥tm Mr@rwﬁﬁ%@bﬁﬂ%y iMfaed PmicAhe §dihact i ve

anount o a conpound accor di nghto the fornula |

above Inpse aghodimspepicthe inyentiqm theanuteiof admindstrstion 3guy be orally,
he invention provides a

2%%%%%% &Ep&anQMﬁ?b;or pharmaceutically acceptable

sal t dmeslokagatvautdlapéxﬁnfn tha sotie b Ladniieisetigor] eld aeekith Of the

e in thera WD 2004/ 041800 PCT/ SE2003/ 001703
lE'i?sease age and v&rf)e){ght of the patlent and other factors normally considered by the

attending physician, when determining the individual regimen and dosage level at the
most appropriate for a particular patient.

For preparing pharmaceutical compositions from the compounds of this
invention, inert, pharmaceutically acceptable carriers can be either solid and liquid.
Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets, and suppositories.

A solid carrier can be one or more substances, which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending agents, binders, or table

disintegrating agents; it can also be an encapsulating material.
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as hereinbefore defined in the manufacture of a

medi canent for use in therapy. In the context of the
present specification, the terl® "thérapy" al so

includgs 5, "prophyl.axis" unless there are specific .

| ndi calt RATEIEF BTG P gty dhded i whichidp Hpemixtare with the
aﬂgell%'/ Hhﬁ&m%%eﬂoﬁﬁh bY the SikiBn R EOMVEE 9&%%E.dhﬂ%%ts, the
The term "therapy" wthin the context of the present

| antiyRcompofiant isterxed miththassesr havingifinina¢essazy bawding properties in
effective apount .of a compound of the. present

BRSOt g RmPacied BriF Sans nd SIPSETRG. di sease

st at e, P&tk sEpHdRbE, cofpositiohs lérIBV'vﬂ:Eelﬁﬁ%Wak 50k as a mixture

This 10 definrtion al so eniconpasses prophylactic
t tffrtip acid ghyserigasend sotaarbutter isdostrmeltayl and dngladtive msgredient is

contin therapy for chronic disorders. The conpounds

PSPt B i aftop Gt iPag  hf ot omepgsgts Bt tn then

esdvesd iatd doniveriientisiRd ikl &b dAfl1oWRA k@0l BAd SolfBRdi ti ons

including, but not limted to: chronic pain,

neur op3ititeble qamiers arganrgepamarionste, pagresiumasteanteptala lactose,
V] r [ | e thera in_a

e BRAE B S et o R SR s BB s

tdettuloe; @nbwaneltBy wag, @doa butsdrgaidhé Hké.he form of a

conventional pharmaceutical conposition by any route

i ncl udtisdern spmposition is alsn dntendad tg includsdhe fismylasion of the active
t o e I g ‘i . ‘

<RRipRR it Rl AR mterid 8 § 8RS YRR L capsule in which the
i activeat dnayaadeht/(withndriveitdene bthereantiers Cis Isarbyhded 8y ycarrier which is

i ection. i.nto,‘thge '.oi,g}s. 2g In ane mgdi ment of the
iPAVEREPITIAtOR & 11kt SR IRIYIFRCRT!S BedPFlBfedmy be oral 1y,

I NUT avigBRMS h¥wlkrs! &Eﬁéﬂ%ﬁ&%h}}?ﬁle\é cad B@u&ﬁsa@g@lid\ﬁ&éage forms
depend on the route of ‘adm nistration, the severity o
tshidablel fog @zal @dmangstratiod. wei ght of the patient and ot her
factors nor.mally considered by the attendin .

physi (A TObSPIRRRSIET fre R tORy S RITsPRS 2od FEHlsigRg For
daagle, dterylelwatr or Kater pPopgiise ARRI SRR aclive compounds
particul ar patient. For preparing pharmaceuti cal

serhsdiquidprsparaonstshidatle fpyqarmméeratfadmtinistrationy dvquidn,
A Aty LR i

solatile powders, tabl ets, dispersible granules,

capsul es, cachets, and suppositories. ) )
Aqueous solutions for oral administration can be prepared by dissolving the

active component in water and adding suitable colorants, flavoring agents, stabilizers;
and thickening agents as desired. Aqueous suspensions for oral use can be made by
dispersing the finely divided active component in water together with a viscous
material such as natural synthetic gums, resins, methyl cellulose, sodium
carboxymethyl cellulose, and other suspending agents known to the pharmaceutical
formulation art.

Depending on the mode of administration, the pharmaceutical composition

will preferably include from 0.05% to 99%w (per cent by weight), more preferably
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30 A solid carrier can be one or nore substances,
which may al so act as diluents, flavoring agents,

w@odogbstsheer s, | ubricants, suspendi ng agents, BPCTISE083/001703

or table disintegrating agents; it can also be an
encapsul ating material. WO 2004/041800
PCT/ SE2003/ 001703 12 In powddBs, the carrier is a

neI d solid, which_is in a mxture with the,
051 0\503(6% Q%%W‘E‘fl of the nKeRion; éLPeTB?m%&‘Fé by weight
algglhglgasg@gg |p|05‘1t1'bﬁb| ets, the active conponent is

m xed e carrier having the necessary binding
pr operAnm’apautwailyl aftdotiee gmomﬂrfbr thapragtide obthp aodsext ihvention

h d d d. 5.
e R R O e e S,
%3‘150‘1'1%@ of @k nfcﬁ"'&ﬁhyal ﬁil&lt?édﬁqﬁfekﬁ@tﬁd Rt ae Q:@rclltl@% df%he diRease

first nelted and e active ingredient I's disperse
tWikick isbeng tréaged Qmahxplh &, besitg prevented, Phenerof eminary skills in the art.

honog us, m xt ur ured jnto conve

o 7eq TIORGE ihe® of pisvmrerign EBE SRl ufsctipeyad of fmuta Lo
QAefinad bisove Fbrf the bifndfRnARENERledi¥h@aatbonat e, nmagnesi um
stearate, talc, lactose, 10 sugar, pectin, dextrin,

st ar chAlse ragictn SWpereéﬁhme@élomuas theaise gbatisugampound of formula I

nelti cocoa
{1’18@{;{{1% ag&{r% 8ﬂﬂnlkﬁ Cg%%m erh%v%%oﬁ%ym ﬂ%lrbn is also
| nt endedlitienallp@tdidded B ¢he e B ke t@fip&indtabeoraidkity Eormula I for

conponent with encapsul ating material as a carrier
pRoPRRTiAgHEe %féﬁvg%meamwtm teptherrpy of veriqus Redhpraitinns including,

it bt lﬁﬁl\%‘f h&H&ka% dtfﬁE §cu?é1%z{18 %gﬁ galgyca%cer pain,

carrier i ch n a soblatl
Sndivisaealpaizachet s are |ncI uded. Tabl ets, powders,

cachets nd ca | es. can be used I|d dosage .

f or s A Bihenawpactad hegindentions A rethosk o t%erapwé 5 dUbjest gntfering
ma@ & 188 Sorl dMGrd MescR Y bLbRS whéxlésggﬂéﬁeaﬁ»e A2int of a

emul si'ons. For exanple, ster’l er or wat
pompytmhascgtdingtb thofomnibrisbole, tihadministered t:xmpzmenﬂm ne@dof

na e liquid preparations suitable for parenteral
5‘&?11t?rFfﬁP¥at. on. Liquid conpositions can also be

f or nulsaddftbniatly, SRty Iﬁ'ﬁvided ﬁ%ﬁﬁ%ﬁ%mﬁfb‘a}’@d AR c%h%a?l@ing a

sol uti on. Aqueous sol utions for oral adm nistrati
eampodnidioansly logr aphasohedutigalthascepiahle valt therpobrirassotiation

U 05 S Bl o s, L 20049 2gent
AqueoRartistlA B AS ploRided adhatibfebiidal BEmP&ETI6mprising a
compound of Formula I, or a pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable carrier for therapy, more particularly for therapy
of pain.

Further, there is provided a pharmaceutical composition comprising a
compound of Formula I, or a pharmaceutically acceptable salt thereof, in association
with a pharmaceutically acceptable carrier use in any of the conditions discussed
above.

In a further aspect, the present invention provides a method of preparing a

compound of formula I.
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di spersing the finely divided active conponent in
wat er together with a viscous material such as

woaaoaoalsosynt heti ¢ guns, resins, nethyl cell ul BRESE2003/001703

sodi um carboxynet hyl cellul ose, and ot her suspendi ng
agents known to the pharmaceutical fornulation art.
30 Depending on the node of ad#inistration, the

phar eutical conmposition, will preferably include

T om OnGESirbOdEURA: (tg%%nve@mn WpVides yRTopessar reparing 2

g&ﬁ%ﬁhﬁ@ s q94/041800 PCT/ SE2003/ 001703 13 from
10 to Sgg&au%% t he conpound of the invention, al

rei ng based on total

ically effective anpunt for

per cent ages by wei ght
conmposition. A therape
the practice of S y be
det er m ned, by the use of ' i ncl udi ng the
age, melght and 5 response e_irRg dual patient,
and interpreted within the context of t he Wi sease
which is being treated or which s bei ng prevented, by
one of ordinary skills in the C: ;] Wthin the scope
ny

of the invention is the use of compound of formula
| as defined above for the man ure of a

medi canment. Also within the scop of the invention is
the use of any conpound of for, al 10 for the
manuf acture of a nedi canment f%r the therapy of pain.
Additionally provided is the;ﬂse of any conpound
according to Fornula | for e manufacture of a

medi CagBaMrishQy oﬁtﬂ@sﬂ‘:ﬁk‘ Bf RE%IRY a é’cﬁﬁﬂdﬁﬂﬁ oP &riueLfiei i ons
|nclud|ng, but not Timted to: chronic paln,
neuropat hi c pain, acut‘ pai n, back pain, cancer pain,
and vi sceral pain. further aspect of the

invention is a ubj ect
suffering from any ! scussed above,
wher eby an effectgyePaWDU‘ 3 hgccording
to the fornula | above, is admn stered t pati ent

in need of such therapy. Additjwnnally, there is
provi ded a pharmaceutical conpgosityon conprising a
20, conpound of Formula I, or|a pharnaceutically
acceptable salt thereof, in as ation wth a
phar maceutically acceptable carmHer. Particularly,
there is provided a pharnmaceutical conposi-tion
conprising a 111

with R'-CHO to form the compound of formula IT
wherein | '
R!is an aryl, heteroaryl, substituted aryl or substituted heteroaryl.
In another embodiment, the invention provides a process for preparing a

compound of formula IV,
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conpound of Fornmula I, or a pharmaceutically
acceptable salt thereof, in association wth a

w@b@nsiseut i cal |y acceptable carrier for therapyl/SEamnE001703

particularly for therapy 25 of pain. Further, there
is provided a pharmaceutical conposition conprising a
conpound of Formula |, or a pharnmaceutically
acceptabl e salt thereqf, in association wth a

pharmaceutical ly acceptabl e carrier use in any of the
condi tions di scussed

t he present inventiNn p'o P At hgd of preparing a
compound of formul .
PCT/ SE2003/ 00170 14 | n egre ,
provi des a process for prepari conpcund of

formula ll, 0O N\ J CNC) 5 co@prising of
the step of reacting a conpo{ind formula Ill1: O NI
\'/ J/ CN NN H IIIvvithRI to formthe
conmpound of formula 11 where

R1

v

comprising: reacting a compound of formula II,

I I CN
[Nj
N

R’

I
with an akali metal hydroxide in non-aqueous solvent to form the compound of
formula IV:
wherein

R! is an aryl, heteroaryl, substituted aryl or substituted heteroaryl.

Particularly, the compounds of the present invention can be prepared

according to the synthetic routes as exemplified in Schemes 1 and 2.



10 R1L is an aryl, heteroaryl, substituted aryl or
substituted heteroaryl. In another enbodi nent, the

WO poogisison provi des a process for preparing a PCDSF20031a)1703
of formula IV, WD 2004/041800 PCT/ SE2003/001703 15 O
N JNH2 NO NR) IV conprising: reacting a
compound of formula Il, O N6 | CN NN RS5 |
with an akali netal hydrg i de in non- aqueous sol vent
to formthe conpound of “FSMAda IV: wherein 10 RL is
an aryl, heteroaryl, substituted aryl or substituted
heteroaryl. Particularly, the conpoundsﬂof t he
present invention can be prepared accorfding to the

synthetic routes as exenplified in Sche JE?ﬁf & WO
2004/ 041800 PCT/SE2003/001703 16 Schen@kl

SocCl,
HO N toluene, reflux
B
CHO CHO
EtNH BrZn CN
o
Intermediate 1

gaeVel .
EN] TFA, CH,Cl, P CN
OiOtBu E:j

Intermediate 2 Intermediate 3



H N 1. ~-N" A\ N 00/ N SOClZ OOBu HO/ "~" N/
toluene, reflux CHO EtNH CHO Brzn ~ /CN 2.
wo pdogiomsod ate | O "-"N\ / O J | / \ | CN ""NCT/SEIDB3)01703

CH2C2 CN / (N NCN~ OlIt, OBu NliInternediate 2

I nt ermedi ate 3 WD 2004/ 041800 PCT/ SE2003/ 001703 17
Schene 2 0| ~/ RICHO NaBHI®Ac)3 J / Internediate 3
CN KCOH, t-BuOH 1, 2-di choro;t hane CNJ J Reflux N RI)

| nt er nedi at e 4a: RR=pH&ERYT®

o
/\N
RICHO, NaBH(OAc), P
Intermediate 3 CN KOH, t-BuOH

1,2-dicloroethane N
[ ] Reflux

N

>

R

Intermediate 4a: R*=phenyl
Intermediate 4b: R'=2-fury}

o}

N Q
70Ol gaeuel
EN] o HPLC Chiral Separation ) O N O o e
Y 0
R' -

Racemic
Enantiomerically Pure

Compound 1: R'=phenyl

« R1= AN .
Compound 2: R'=2-furyl Compound 1a: R'=phenyl; () isomer;

Compound 1b: R'=phenyl; (+) isomer;
Compound 2a: R'=2-furyl; (-) isomer;
Compound 2b: R'=2-furyl; (+) isomer.

In another embodiment, the compounds of the present invention can be prepared

according to the synthetic routes as exemplified in Schemes 3 and 4.



Internediate 4b: R1=2-furyl 0 O J/ I NHNI z NHZ

CN) 0 HPLC Chiral Separation CNJ o J R~'" JR
woamemsoEnant i onerically Pure Conmpound 1: RIBQITEERpD3/001703
Conpound l1la: Rl= hen I; isoner; Conmpound 2:

R1=2-furyl Conpound 1b: Rl phenyl; (+) isoner;
Compound 2a: R1=2-furyl; (-) i8oner; Conpound 2b
R1=2-furyl; (+) isonmer. In_another enbodi nent, the
conpounds of the pres¥it™ hvention can be prepared
according to the synthetic routes as exenplified in
Schenes 3 and 4. WD 2004/ 041800 PCT/ SE2003/001703 18
Scheme 3 0 O 1. BUU, THF, taluene, -78 C NHEt 2,

NEt 3, OCH2O 2 I CI I 1 2 J/ﬁ;\‘ | at é glLiHHff. tQIPeHGWC O O
0 O NHE,, NEt,, CH,Cl, )
Cl : N
I Intermediate 5 H\(@YOMG
0 0o

N OMe
2. N E ]
, MeCN
0 ® y
I
boc

boc

0
i BROSE
o~ 1. SOBr,, CH,Cl, P o
e —————
P O O OMe
OH

Intermediate 6

Intermediate 7

0 (o]
1. TFA, CH,Cl, /\N)K‘\(‘\f N
I USRS 8 oUW
2. BnBr, NEt;, MeCN N OMe  MeOH, H,0 N OH
) )
h) )

Ph

P!

Int: diate 8
niermediate Intermediate 9

Scheme 4

0 PR 0o
/)\] O O 0 NH,Re )N O ! O NH(;:z
Ol .
. | o

Compound 1: Rz=H

Intermediate 9 Compound 3: R?=CH,



1. SOBr2, CH2C12J/ O O 2 /NN Ow ) I / I COHO
() , MCNJ N Internediate 6 boc boc Internediate 7

WQ@2@4/041800TFA, CH2ClI2 '--'"-NJ / OJ / O 2. BnBrT/SIMENB)01703
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MeCN Li OH CN~ OVe MeOH, HZO (N) OH IN "IN~ Phf PhJ
Internmediate 8 Internediate 9 Schene 4 0 0 ~N Nz~ O
6 NH2ZR 2 NHR N NOHEN) C-1® 1 Ph) Ph)

Intermedi ate 9 Conpound. 1: R2=H Conpound 3: R2=CH3

BIOLOGICAL EVALUATION

The compounds of the invention are found to be active towards § receptors in
warm-blooded animal, e.g., human. Particularly the compounds of the invention are
found to be effective & receptor ligands. In vitro assays, infra, demonstrate these
surprising activities, especially with regard to agonists potency and efficacy as
demonstrated in the rat brain functional assay and/or the human & receptor functional
assay (low). This feature may be related to in vivo activity and may not be linearly
correlated with binding affinity. In these in vitro assays, a compound is tested for
their activity toward & receptors and ICsy is obtained to determine the selective
activity for a particular compound towards & receptors. In the current context, ICsg
generally refers to the concentration of the compound at which 50% displacement of a
standard radioactive 8 receptor ligand has been observed.

The activities of the compound towards k and p receptors are also measured in

a similar assay.

In vitro model

Cell culture

Human 2938 cells expressing cloned human «, § and p receptors and
neomycin resistance are grown in suspension at 37°C and 5% CO; in shaker flasks
containing calcium-free DMEM10% FBS, 5% BCS, 0.1% Pluronic F-68, and 600
pg/ml geneticin. |

Rat brains are weighed and rinsed in ice-cold PBS (containing 2.5mM EDTA,
pH 7.4). The brains are homogenized with a polytron for 30 sec (rat) in ice-cold lysis
buffer (50mM Tris, pH 7.0, 2.5mM EDTA, with phenylmethylsulfonyl fluoride added
just prior use to 0.5MmM from a 0.5M stock in DMSO:ethanol).

Membrane preparation

Cells are pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5
mM EDTA, with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in
ethanol), incubated on ice for 15 min, then homogenized with a polytron for 30 sec.
The suspension is spun at 1000g (max) for 10 min at 4°C. The supernatant is saved on

ice and the pellets resuspended and spun as before. The supernatants from both spins
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WD 2004/ 041800 PCT/ SE2003/001703 19 BIOLOG CAL
EVALUATI ON The conpounds of the invention are found to

wheooantisve t owards 6 receptors in warn bl oodeRPCHBE2983/001703

e.g., human. Particularly the conpounds of the
invention are found to be effective 6 receptor
ligands. In vitro assays, infr2e, denobnstrate these 5
surprisi ng activities, especi al[%a/ W th reﬁard to

gD APBPIeH 60é pR A6, 089 (mawyfon0 miw e ellets ene newspm;ied in

r nd/or he- pLor
Bl PHE ke G oty PR PRl SRl PR %) efEREYS
tresuspendeddn aehibradeybudfed ( QYN Atrishe. 312 M) Si@Tb3e, pH 7.0). Aliquots (1
correlated with binding affinity. In these in vitro

481 4O YHTQPU}?B@ thes pes frezen iy dpygiee/cthargliand stored aty70°C until use.
t r

t]ﬁi@eadsgﬁ o?%%ﬁﬁagiroﬁs ?ﬁ!@%ete%&edso %B%?(?lﬁgg stss Wltg%odlum
tdmvdar}dsmﬁiate.eceptors In the current cont ext, IC50
generally refers to the concentration of the conpound
HBindb absa®9% di spl acenent of a standard radi oactive 6
receptor Tigand has been observed. The activities of

the copaunRded SRk Aed 2 3008 COBES%BH&{ a5§5<?3 éfe? threeng a 25-

measured in a simlar assay tro no
@aligaumesdiq, mad]dmg%lm@bindl@mnfks ﬁ(hgl\/bTm; ScnMuMzCl | ofg/ml

B BB RERS S, 00 4, SR e b B B e P00en 022 m

F0ieE, Al it §rhechl Hak BB fr@sﬁlﬂ\@é@ @’{egﬁﬁapréf’ﬁalﬁcﬁ) uIQI ﬂes(?atm 10 uM

Pluroni c F-68, and 600 20 gg/ eneti cin. br ai ns

dinsotipigedDERY Alignssiof H0 il @:@fi dFRBSC(l d@xﬁiamm prgypropylene

DATP R g 1Y Lot cnbP R R PR YT B Phraponna o

(vafioid chiténtrapibhs/ . Total TB) Wh&EBIASpedifit INS) binding are determined in
phenylnethylsulfonyl fluoride added just prior use to
1epbEnoeaBhpaesenestd0geW nploxprasteseackixelyl The pibesprebiogtgsed

POERRIRHEPR ST Br S Bt S h ERaney

(o

R ey

Pﬁxﬁiﬁn&ﬁﬁatédjaué Wapllidd&fntli aiodlﬁ @2 nd/tibelicedivhshoiuffer @S(ﬂmtl;él Tris, pH
K , btdon ce for 15 mn

ﬁg)o | nl\é[gé &ﬁ;{; | nc g ?.txrgl(g) peesoaked for at least 2h in 0.1%

polyethyleneimine. The rad10act1v1ty (dpm) retained on the filters is measured with a

beta counter after soaking the filters for at least 12h in minivials containing 6-7 ml
scintillatioﬂ fluid. If the assay is set up in 96-place deep well plates, the filtration is
over 96-place PEI-soaked unifilters, which are washed with 3 x 1 ml wash buffer, and
dried in an oven at 55°C for 2h. The filter plates are counted in a TopCount (Packard)
after adding 50 ul MS-20 scintillation fluid/well.

Functional Assays

The agonist activity of the compounds is measured by determining the degree
to which the compounds receptor complex activates the binding of GTP to G-proteins
to which the receptors are coupled. In the GTP binding assay, GTP[y]>’S is combined
with test compounds and membranes from HEK-293S cells expressing the cloned
human opioid receptors or from homogenised rat and mouse brain. Agonists stimulate

GTP[y]*’S binding in these membranes. The ECso and Emax values of compounds are



10

15

20

25

The suspension is spun at 1000g (rmax) for 10 mn at
4C. The supernatant is saved on 30 ice and the pellets

wo emyspnded and spun as before. The super nat aPCBHSE20031001703

bot h spi ns WO 2004/ 041800 PCT/ SE2003/ 001703 20 are
conmbi ned and spun at 46,000 g(max) for 30 mn. The
pellets are resuspended in cdld Tris buffer (50 n

LI DR I ICTE T
S&Qfa%ﬁa 0191 dal@hdor! ak&@&h@g{e& to Pdrl 'tﬁ‘at BONRY ef?:g¥ tfﬁﬁz}%déated

t ubes a rozen 1 n dr et hano store
utlhtoughuisha réseffthss. Eonhuman T oeemnt fuatmmmi; asspps, B€sefdowhsd

by a dlflnntg h assa Wltg di um dodecyl
Shedsur ¢ Rimad & JorePRmh e i e Ay oTanatpigsed plower
ClRPdIe th QpatiBen %ﬁ%ﬁ&e%séd Rt R "’EC?O %%) 9gHg Emax valges

needl e, and diluted into binding buff

rivervtgietepningd mgrahuonﬁo tiBSHandarddragonist SNQ&O péd, ngher than 100% is

which is t 4C fte tion through a 0.22

ia],]cofnmqugp’%haghavet FURAF ’r?a??'a a‘b@@fﬁfgﬁr eshly added 5 gg/ni
rot'nip, 10 gM pestatin, 10 M diprotin A no DIT).

Il re added to iced 12x75 nm

pol ypropi)[ene t ubes containing 100 | of the
appr opkatarain megrbsrmeg arrithaved atgly ¢, ressedek timenthponehicr 2it-gauge

YR P AR 583 LRG0 e Tl Bl A0 uERRS Y b vaon
PIesSEMCEacrf 1 MEDTA] Sxon Mgz SRELCY. |4VAH& fredlnel hmemlaroel%
vortexed and incubated at 25C for -75 mn, after

it b 120 GRE fannh iscadded membranss dllytlomaEhmECW préEadx of

%%&%Q%Ma{}%@cpg‘gm%@gﬁ? Eesggrgs% @;gd&i‘% ngogﬁ?\g’lth the
(a%ﬁﬁ)ﬁaﬁ&)anmuﬁsaﬂheﬂbfﬁé pedteih €20y g/ 1) and.00060-130000 dpm of
_@}/; 1 hyl enei mi ne. The radioactivity (dpm) retained on

S peameelli (8. lde8d dni. ‘The besal apgd nnféﬂlaalcs@mﬂlmd binding are

f er or .a in mnivials
con@&l ni ngﬁg J;}éené’fndspsn?:sleﬁ%e ?gﬁ ?ﬁ%‘#% If the assay
is set up in 96-place deep well plates the filtration
is over 96-place PEl-soaked unifilters, which are

Wﬁﬂllﬂ%sth 3 x 1 mM wash buffer, and dried in an

oven at C for 2h. The filter plates are counted in a

TopCo I
ol nt T Speae Fpting (G s SHOARA APTBNS: aridne Spn the
agasmcstof aetious test compbhadsovaspapredsdias pmamagedf dontrol SB.

q/eiues gHE‘ g.ngi lI'-]Iell coe%{iment (ng) for ligands in displacing spemﬁcally bound

radioligand were calculated from logit plots or curve fitting programs such as Ligand,

GraphPad Prism, SigmaPlot, or ReceptorFit. Values of K; were calculated from the
Cheng-Prussoff equation. Mean + S.E.M. values of ICs, K; and ng were reported for
ligands tested in at least three displacement curves. Biological activity of the

compounds of the present invention is indicated in Tables 1 and 2.

Table 1

Ex. Human & Human x Human p RAT BRAIN
# (uM) (M)
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to which the conpounds receptor conplex activates the
bi nding of GTP to G proteins to which the receptors

wae@4posp ed. 1 n the GIP binding assay, GIP[y]BSEBSE®03/001703

conbined wth test conmpounds and nenbranes from
HEK- 293S cel | s expressing the cloned 30 human opi oi d

receptors or from honogeni sed2at and nouse brain.
goni-st-s—stimilate GIPLyl 35S hinding in these

erbr aned$o ThéGeesp Wi ETax Gal uds ofCsconpouBes af e %PEMax
\O 2004}/ 041 30@iéﬁ§:'|_ SEREP3/1001703 [21 determ ned from

ase-réspongse curves Riaght shift aof the Hose

= )

170

A} %4

leskonsd.20uf v@.2% | helOldel|t a 1dAt adoni 3¢ na) t r 0ol ¢
re pefformpd to verify that agoni|st activjty is

nmedi at ed t(nrough delta receptors. For naman S
receptor functional assays, EC50 (low) is neasured
whebte 2 he human S receptors used in the assay were

axnrocaaod At |l Aaany B |l Aaval e 1n ~ann

AV aV L A2 LAYV | AL LEA~A ALY ] ~7J LA T I LI L) \JUIIP

ds& in deterniniﬂﬁmEES% (high). The E§§%m§élues iy
(

et®rm ned in relatif@p to the standard 5 agonis

—+

e compound -t

] —a——hi 00%-| a athave |
better| ef ireacy tﬁ%ﬁG@NCSOﬁEBPﬁéﬁﬂu e folCsrat HrainICs
d

P16, 2290 P18 N3 MeNDHANES dre gnayed At 39‘6’-&10@53‘30 £5-
ti nes |t hrough a|25-gauge [ 10 bl unt-end needl e gnd 1718

dbdagd in the GTPyS binding (50 mV] Hepes, 20 M NaOH,
100, yM Nadl , 1 EDTA, § nmM MyCl12, | pH 7.4, Add fresh:
ﬂLaIngm, 0.1 % BSA). 120M GDP finhl is added

menbranes diTutions. The ECo0 and Enax of compounds

are eval uated from 10-poi nt dose-response curves done

[ | QM Lopri ate anount of nenbrane
ﬁs?@g’ns%ﬂi%‘gaﬁé%’?@ i 100000- 130000 dpm of 15

GIPy35S per well (0.11 -0.14nM . The basal and nmaxi nmal

st i nmulRededighnd K5 vgluas are determineid by peiforming dinckinding assays on
presence of 3 gM SNC-80 Data anal ysis The specific

[selh enenprase)vithethe appropiiate eadlicligands aiSoncantrations r@mzing from 0.2
the 20 presence of various test conpounds was

éx p iticnes dlep estimataddeifupde 16 times i anadunSf radialigand requitedside
and_Hi Il coefficient (nH) for ligands in displacin
deretble)i dhe speobiiemedioligar bindigs ivexpsesseday pmola%hmp rAne
logit plots or curve fitting prograns such as Ligand,
G(é?mPQduﬁr o163 arg) By B0t lpdw{t)laée@f@pnmenfﬁs tare Qhataiueg frofn
K; were _cal culated fromthe Cheng-Prussoff equation.

Rewlineaxfits ofspseificadly bepnd @oss- ®M fged Faradipligand &pay indigidual

f.a&rording to a one-site model.

Determination Of Mechano-Allodynia Using Von Frey Testing

Testing is performed between 08:00 and 16:00h using the method described
by Chaplan et al. (1994). Rats are placed in Plexiglas cages on tf)p of a wire mesh
bottom which allows access to the paw, and are left to habituate for 10-15 min. The
area tested is the mid-plantar left hind paw, avoiding the less sensitive foot pads. The
paw is touched with a series of 8 Von Frey hairs with logarithmically incremental
stiffness (0.41, 0.69, 1.20, 2.04, 3.63, 5.50, 8.51, and 15.14 grams; Stoelting, 111,
USA). The von Frey hair is applied from underneath the mesh floor perpendicular to
the plantar surface with sufficient force to cause a slight buckling against the paw, and

held for approximately 6-8 seconds. A positive response is noted if the paw is sharply
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25 ligands tested in at |east three displacenent

curves. Biological activity of the conpounds of the
w@e@gensol nvention is indicated in Tables 1 anPCRSE2003/001703

Table 1 Ex. Human5 Human x Human RAT BRAIN # (rim

(rim WD 2004/041800 PCT/ SE2003/001703 22 |C50 EC50

%El\/ax IC50 | C50 EC50 %El\/ax (BB3gh) (high) la 0.26 0.29

]h%lz [ 2 170 lUE’Pé\RﬁEmX‘Pé'GPE GHHurr?QQ‘glsi—le;rea ),
%OM’W@ re7si§0193e5 Agﬁ’mﬁéuolnqg’ c§19s§de> é@&p&nﬁ]@u&% Tpo%pe gﬁ iPRdh
Receptor Saturation Experinents i ol'I garf g
catagdhe stimeuldeiseepratedd by perfornmi ng the bindi ng assays

on cell menbranes with the appropriate radioligands
AtesinPfdcont i ons ranging from0.2 to 5 tines the
estimated K5 (up to 10 tines if anmounts of radioligand

requi red aafeals heashdd & posTctp%ram@ by 1 Gor Bl FOIA-B8AREH group. The
bi nding is expressed as pnol e/ ng nenbrane protein.

Valuwi @ﬁwbthmholsnadetcmmmd mlmg/ihd uptdossppethod nf Elxamél 980).
TR B SR it Yo D I8 i s PR 3P it t8 Biways

%g&@ﬁt@d Ra EGhsBcuRve wailyt ﬁh&ﬁé@dscerﬁﬁi_lgedrrﬂe@@hﬂﬂl@ @h the absence of a

chano- Al | odyni a Usi ng Von Frey sting Testing is
pavfvoithdsava aespeass toghomitially selsciod hains yirpneerestimuliod

g?e%%ﬁtk@ ('iﬂ thebé(/egqcﬂ@a%ﬁﬁdr%?l ﬁfl&%%@ Wem{:‘ ghr%@l‘ﬁ% PA @%?e%

I"as” cage a wre

\Wptiedal &irbshdl?d c&ﬂ:@mmnt@ thisenenbdd reguitesad @spadisés ithe immediate
hal:)ltuateforé],:lll_le mn. The areatestedlst
Fnip efrthes0%edhreshalihang sauntingnfdhasg thﬁé’OP%é‘e?@eg’@ﬁ iben the first

fcﬂ:ﬁfge Ql?pe%po&@ Qccurs, e.g. the threshold is first crossed. In cases where

thresholds fall outside the range of stimuli, values of 15.14 (normal sensitivity) or

0.41 (maximally allodynic) are respectively assigned. The resulting pattern of positive
and negative responses is tabulated using the convention, X = no withdrawal; O =
withdrawal, and the 50% withdrawal threshold is interpolated using the formula:

50% g threshold = 10%* %9/ 10,000
where Xf = value of the last von Frey hair used (log units); k = tabular value (from
Chaplan et al. (1994)) for the pattern of positive / negative responses; and § = mean
difference between stimuli (log units). Here 8 = 0.224,

Von Frey thresholds are converted to percent of maximum possible effect (%
MPE), according to Chaplan et al. 1994. The following equation is used to compute
% MPE:

% MPE = Drug treated threshold (g) - allodynia threshold (g) X 100

Control threshold (g) - allodynia threshold (g)

Administration Of Test Substance

Rats are injected (subcutaneously, intraperitoneally, intravenously or orally)
with a test substance prior to von Frey testing, the time between administration of test
compound and the von Frey test varies depending upon the nature of the test

compound.
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paw i s touched wth a series of 8 Von Frey hairs with
logarithmcally increnental stiffness (0.41, 0.69,
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pattern of positive and negative responses is

tabul ated using the convention, X = no withdrawal; O =
Wonimnadadme)n Bdcl bempditdvis plegaratahnd tissadedibindhe most suitable

in .ei/'é)ol at.ed using the fqornula: 50%g threshold

3’%‘6 aﬁc%é)“g/toi@?gﬁém WeS¢ = val ue of the last von
Frey hair used (log units); k = tabular value (from

20 Chaplan et al. (1994)) for the pattern of positive
(in¥guionsadminigieations; and S = nmean difference between

ti j | [ . He S =0.224.. Von . .
© hr oo GeRBu iRt i SlsnEeped oy ing el o)
Pelsataabusef (sROtor (Hravivh&isly @SOP RO NG/kS (CORSiREMEY BE addrage

1994. The follow ng equation is used to conpute
mice body weight) 20, 30 or 40 minutes (according to the class of compound and its

- characteristics) prior to testing. When the compound is delivered centrally:

Intraventricularly (i.c.v.) or intrathecally (i.t.) a volume of 5 pL is administered.
The AcOH is administered intraperitoneally (i.p.) in two sites at 10 ml/kg

(considering the average mice body weight) immediately prior to testing.

(iii) Testing
The animal (mouse) is observed for a period of 20 minutes and the number of

occasions (Writhing reflex) noted and compiled at the end of the experiment. Mice are
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% MPE: 25 % MPE = Drug treated threshold (g) -

al l odynia threshold (g)X 100 Control threshold (g) -
w@bdoamiyrsd@ t hreshold (g) Administration O TeBCT/SE2003/001703

Substance Rats are injected (subcutaneously,

intraperitoneally, intravenously or orally) wth a

test substance prior to von FR28&y testing, the tine

betvveen adm nistration of test 30 conpound and the

\ksht inrindividual “sheg bexd’ qspevih ﬁ@nt@n‘ﬁch%d‘ihﬁé A iatglef 4gpice gee
Ly G R e Mg e Qi tihoffeld bl 24

cont r gk illedxvdne andaididty-dike iedlcations reﬁ@@xby haglestinlegtablished in
nm ce. These wil] then extend their body in a typical

fbg E“é]feﬁ'sel‘@‘ﬁéwnﬂéﬁé?%@éﬁhé ¥y ugs are adm nistered, this
d
e A

eotabplished imthd akyayi desdribéd iblylGontinhe 8Vex af, Sn Aaresicae J@anal of

Hibilozy's GratoRfFsER ahbitet PR BhOE IGO0 o 6 DO sty it

ressed; the plantar aspect of both paws is
observable. In this assay, conpounds of the present
|ABAHORALRTIAYY #E8TAl@ PG AGRbsNI bi ti on of
sing of 1-100
prol /kg. (i) Solutions preparation Acetic acid
(SAbfeeds:and ABugihg of Acetic Acid is added to 19.88 m of
distilled water in order to obtain a final volunme of

20 m N/m&efknalefSpftéﬁuemI%ﬂWialts’i(ﬂUMOOé dde ﬁ&ﬁséﬂ(ﬂ‘groﬁbﬁof dfma
solution is then m xed évortex read

|tm];1eq§@mmon@gﬂgbmm @arudi0- 7%@%@%éaﬂdlgwdmkérﬁw@amems
t%ge I Ssog ée I @18 &ﬁﬁ asezats t?')lle cyc lA[?%rﬁ%l é e 054 gn&j Ar ad

i 268 g sa@ﬂﬁadmelnﬁ@émaw%éﬂﬂmhcqxﬁsm&m ni stered
orally, intraperitoneally (i.p.) , subcutaneously

S8mple) Or intravenously (i.v. )) at 10 m/ kg
considering the average m ce body weight) 20, 30 or

40 M eyl ERuhRESRL B8 d Aciuldes SlofpSofYhts RARBHI B e bhy
treatment and others that are treated with E. coli lipopolysaccharide(LPS). For the

LPS-treated experiment, four groups are injected with LPS, one of the four groups is
then vehicle-treated whilst the other three groups are injected with the drug and its
vehicle. A second set of experiments are conducted involving five groups of rats; all
of which receive no LPS treatment. The naive group receives no compound (drug) or
vehicle; the other four groups are treated with vehicle with or without drug. These are
performed to determine anxiolytic or sedative effects of drugs which can contribute to

a reduction in USV.
Administration of LPS

Rats are allowed to habituate in the experimental laboratory for 15-20 min
prior to treatment. Inflammation is induced by administration of LPS (endotoxin of
gram-negative E. coli bacteria serotype 0111:B4, Sigma). LPS (2.4ug) is injected
intracerebro-ventricularly (i.c.v.), in a volume of 10ul, using standard stereotaxic

surgical techniques under isoflurane anaesthesia. The skin between the ears is pushed
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characteristics) prior to testing. \Wen the conpound
is delivered centrally: 25 Intraventricularly (i.c.v.)

w@eoosisrsed hecal ly (i.t.) a volume of 5 gL is PCT/SE2003/001703

adm ni stered. The AcOH is adm ni stered
intraperitoneally (i.p.) in tw sites at 10 nl/kg
(considering the average m ce 260dy wei ght) inmmediately

rior to testin i.ii.)., Testing 30, The_ ani mal use
i SEBI%‘?%I%P@F%AH% RSiSian 6F AbRYT hiTRi BAlGIRERPRE th@lﬁlﬁdsufface

e 558319l %L 0L OGSO s
PCF/IISE%I%I Oéﬂ)?l:ﬁ 3he Rmbide (dagittal sutdiey,iadd &l mthsHeber Hestrface of the
Byl e fierel Yora QLR i fecisninpenssuinlgss stee

t i k
Ty e

gmly&ihylelm tibiag (BB2G;| 1I0€IS teptA Mnnmtse)ppa% made o 4 i needle (20-
nct gastroi ntestina disor I.ndi cati on,
e }is Z?&?g exet and seqaedior the Re-d pediady siliconp slnedtercrasiaithp desired
Captiiab@, SV et al, in Anerican Journal of Physiol ogy
- Gast 0|ntest|nal & Liver Physiology. 282(2):G307-16,
2002 FEbllowing theeinjection oADPS, Thé hw¥d]ld temidingGh PRSI Fo¥Gn additional

0 .Subj cts and usi.ng Nai mal e, Spr.ague
g BT itipsi s S5 g5 S aneap g Tangion f foged, and
HRERL isetirfeda8 s ro@i'&)(ﬁ@.ljcégé%ﬂh @féfed ﬁpregtqoc{? Qﬁﬁﬂn?du‘iﬂ of 3.5h prior
12-h |i ght/dark) perinments are perfornmed during
tthéestinght phase of the cycle. Animals have food and
water ad Ilibitumand are sacrificed i Mmediately after
Extperimental sty fon airdm{iSanmilgicGonpound (Drug) testing
i ncl udes groups of rats that do not receive any
t r eat rietrata PEmaihh Bl the tXygdrintdneal ldboaite folléwink LFS0Ihjection and
| i popol saccharl de(LPS). For the LPS-treated ,
é?QE’@PFW% mmlar%was Adithe fimp of tesingwll rats e Terpovedgnd

t

Set 9#&'%}‘%@%@?3%%@% ORE rY 888 B bRALR e Mt Bbaratory

20d phbecine cléarbeg (Mt Bell § ofn) SRy ik mﬁ ced én & sshdcdRfuating
i nvol ving five groups of rats; all whi ch receive

entilpted chkiglerregasuringhel (WA i3 5(d) <46(h) p@dBiRSéTsVEoDD@ pchuBerv
W).u %e 8ehvery of air-puffs, through an air output nozzle of 0.32 cm, is controlled

by a system (AirStim, San Diego Intruments) capable of delivering puffs of air of
fixed duration (0.2 s) and fixed intensity with a frequency of 1 puff per 10s. A
maximun of 10 puffs are administered, or until vocalisation starts, which ever comes

first. The first air puff marks the start of recording.

Experimental setup for and ultrasound recording

The vocalisations are recorded for 10 minutes using microphones (G.R.A.S.
sound and vibrations, Vedbaek, Denmark) placed inside each cubicle and controlled
by LMS (LMS CADA-X 3.5B, Data Acquisition Monitor, Troy, Michigan) software.
The frequencies between 0 and 32000Hz are recorded, saved and analysed by the
same software (LMS CADA-X 3.5B, Time Data Processing Monitor and UPA (User
Programming and Analysis)).
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vehi cle; the other four groups are treated with
vehicle with or without drug. These are perforned to

wa@ledogomsme anxi ol ytic or sedative effects of dPCIYSE2003/001703

whi ch can contribute to a reduction in USV. 25

Adm ni stration of LPS Rats are allowed to habituate in
the experinmental |aboratory f8¥ 15-20 nin prior to
treatment, I nflammation is i nduced by adm nistration
éw@eﬂ&zﬁxi n of gram negative E. coli bacteria
serotype 0111: B4 LPS (2.49) is injected

| nt r ace} @Bﬁ?ﬂ@éﬁ@f}l&% |a§rrn>1y‘ a(irustﬁd\befjweenﬁ pango].- ped gdministered

Fh 18 SRR S8 a0y SRyl e

eatuﬁmdso ﬂieﬁ’rw@ﬂwcé’gb@%ﬂﬂmﬁé)efﬁﬁfﬁgSEZOOS/ 001703 26
rostrally and a | ongitudinal incision of about Icmis -

mgﬁ sis0 expose the skull surface. The puncture site
[ geterm’ ned by the coordinates: 0.8 mm posterior to

t he bFe@ MBoordide B rﬁﬂ"éﬂr{gﬁg{ leex{és %‘}‘ EthtidtRal 418 ﬂo%ﬁ@ijéxahﬁses to filter

(sagittal sutu mm bel ow the surface o

:{kaerber( %E4k¥&z§la)1d itmcaltwgate aheepahmvterstaf iimtbrest. TS dag are
ected via a st e, .stainless_steel 5 needle

e %ﬂlraenﬁ%ﬁt atHEECHFIZEHCe 5355 teddsIngy f Hoshtor

R¥m %o}ﬁ%gﬁ/éeﬁ%ﬁlk%ﬂﬂ 19s(E geIQira H rg‘era'agfﬁ\f ollowed by

st opper roma cut nee over
dinett’'s nmetiple oomparisph 163t (;me'dh@c) tHyr drng effmtezegésseAt difference

reate the desired 5mm Fol .| ow ng in tion
@Ft“@eegrqur?é l%r@ealﬂeeﬁér%rffr@gr ‘rrltbrlaeemarl Pé’ﬁ @é 1 nal

priinghit Grebpdad lriinb A, gﬁl&scorrpound then is

ncision is c ose and the rat is
returned to its original cage and allowed to rest for

of 3.5h prior to testing. Experinental
Mal r-puff stinmulation The rats remains in the
exper irge %%hué@@ﬁf AHAEYLd @sbodang rﬁd°§détﬁil %?ttﬁeoﬂalléﬂ'ﬁlg

15 conpound (drug) admnistration. At the tine of
Eaanpleg whidh deatribeamethodsmwherebyacnanpouhdceithe ptes¢rd énvention may

b { .. t at I [ [ b ht | th
£ B il wieed e peleiienty i Pt b o be
d&hsGidd ¥ ieRinbShd AentRIpaced in a sound-attenuating
ventil at ed cugl cl e neasuring 62(w) x35(d) x46(h) cm

(BRS/LVE, Div. Tech-Serv 1Inc). The deliver y of
PRI AT YN Bledil-a SiRibeRaRlag Of 032 em i

To a suspension of 4-carboxybenzaldehyde (30 g, 0.2 mole) in 100 ml of
toluene was added SOCI, (97 ml, 1.3 moles) at 60 °C. The reaction was heated until
gas evolution ceased followed by evaporation to dryness with toluene (3 x 50 mL)
This yielded a residue, which was dissolved in CH,Cl; (200 mL). To this solution,

cooled in an ice bath while stirring, was added diethylamine (50 mL). Stirring was

continued for one hour and then the mixture heated at reflux for a further hour. After
cooling, the mixture was washed successively with H,O, 2 N HCl, H,O then 2 N
NaOH and finally with H,O. The solution was dried over MgSQ,, filtered and
concentrated to dryness yielding 41 g of oil. Distillation at 140-150 °C/1.5 torr gave
36.9 g, 90 % of INTERMEDIATE 1.
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20 by a system (AirStim San Diego Intrunments) capable
of delivering puffs of air of fixed duration (0.2 s)

w@na4Pureed i ntensity with a frequency of 1 pufPCPeE2003/001703

Gs. A nmaximun of 10 puffs are adm nistered, or until
vocal i sation starts, which ever conmes first. The
first air puff marks the star8of recording.

M#@%@ pH R %§1?%33%‘%[(§%9é§$ﬁgen§3[£he
T HATARES) b dhyitpheny R RAGIRDA L ERE R AR esiipdback,

k) placed 1'n ach’cubicle a ol led by
LV (B GADIRsK cutsBing b\adiathylitSotmnydrbelpamider , Tr oy,

Yo SrrpIRIE D G 2 20l HSHRAEH GO e Lo

%ﬁe&é{@ﬁ&aﬁﬂe i AR Zﬁ-@ir%%h 1Iih5fﬁesliakii.4?rgpg%%¢kfl ddesl dry

gt
nitor and UPA (User rogramm ng an alysis)).

Weluegod0 ol )sad tROFASERD3Y BRMer0s refhix withhwatsn nefsovaligAfter 3.5

e AR A o SoBORRHS a3 5180 tution
Foeds| datvited SvigPieR Ao futHnU B )m B HASEd bW to ofMsRRbAtafHif: 3-
returned to their original cages until time of

cFnaphenylsngingided 05 TV solusion inltetrghydsosugan, ¢Rmdugheq. The

N e I .
TRl o BB IoR € 2 A0Sl s IO B glchched bt
isatuetebiquedibaanttad@umr chlortde (56 sHed Afker 11 0 enifiBtas the Siobdture was
Statistical significance is assessed using T-test for

esipaed wish disbioprasthang (e mﬂfn@g} the spmiined osganigRKtigHis were
{136, RSl aBftaia binCRaRA Tho Fidldublyv pAARBALY FOMh

test (post-ho ectl veness. eren
bbtowetopraphyuglsting 3 Yansthaen] ¢l dehlpnorhétharttowidldh a
1AL AU D,V of <. 0.05. erinments are repeated a
% o) ‘&IWWH@E"E@@E 15 The invention wll
further be described in nore detail by the foll ow ng
Exanpl es whi ch descri be net hods whereby conpounds of
INTERMEBDIA TE e [(B-eyanephenyd- opipesrziaylmetiylf-Ved-diethyl-
Enal%lz}ﬁd and biologically tested, and which are not to
ENZ8WAEt rued as limting the invention.

To a solution of INTERMEDIATE 2 (2.120 g) in dichloromethane (40 mL)

was added trifluoroacetic acid (6.5 mL, 15 eq). After three hours at room temperature

the reaction was quenched with aqueous sodium hydroxide solution (1 N, 40 mL) and
the organic layer was separated. The aqueous layer was washed with
dichloromethane (2 x 50 mL) and the combined organic extracts were dried (MgSO,),
filtered and concentrated. The residue was purified by flash chromatography, eluting
10% to 20% methanol in dichloromethane to yield INTERMEDIATE 3 as a
colorless foam (1.113g, 39% over 3 steps).

INTERMEDIATE 4a: 3-[(4-[(diethylamino)carbonyl]phenyl)(4-benzyl-

piperazin-1-yl)methyl]benzonitrile
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suspensi on of 4-carboxybenzal dehyde (30 g, 0.2 nvole)

wo 00200804 of toluene was added SOC12 (97 m , PAT/SE2003/001703

nol es) at 60 C. The reaction was heated until gas
evol ution ceased foll owed by evaporation to dryness
with toluene (3 x 50 nL) Thi £%i el ded a residue,

whi ch was dissolved in Cj2C12 (200 nlL). To this

sol ution, 25 cool ed gp\an i ce bath while stirring, was
added di et hyl ami ne (50 hiL Bt | g was continued
for one hour and then the ™ are-heat ed at reflux for
a further hour. After <coolin the m xture was washed
successively with HO 2 N ;]HZO then 2 N NaOH and
finally with HO The solutiomwas dried over MySO4,
filtered and concentrated tig~dryness yielding 41 g of
oil. Distillation at 140-150 C/ 1.5 torr gave 30 36.9
g, 90 % of | NTERVEDI ATE 1. WO 2004/ 041800

e R RNy e 05
[Wah R1dby bamam@hw(ago mt%( had®Idith hiacéto;{ygér%dﬂde?%o

hyl ester To a dry a|n|n
NOg- gt eqhyAtter 3f dzuyﬁ;hammtmrwasehlu(eldmmambwﬁﬁetha)ne«io (L) and

I
g;lyapsé?cg gfl)xt% § dlgl %&i{ﬁu%é@s s(egd&nn %c%ap%}& ﬂ'b? %gwps E’é’f“’éWas washed
(it GichlordmeEined & PAEY ast the chRbiRABrdal dXivacd %ré B&ed

reacti on was heated to reflux with water renoval

AMESO43, fHtergdamdsoneratietede Themesidue wasaiuaidicd flash

GAREEALEANEE LB R0 AUERLO i dbmedie B3I O 5
tIN'IHiJR]WFﬂHmuﬂamaﬁgloﬁessdb@tﬁqm&ﬁlgllﬂ%)c i odi de (0.37

M solution in tetrahydrofuran, 42 nm., 2 eq). The 10
reacti on was heated to 50C for 20 hours then was

h i 4
S B e R R D AL R By -
exieraea- éfyl}metthyl}:bemlzbminﬁaet hane (2 x 100 nlL) and the
conmbi ned organic extracts were then dried (MSO),
filtered and concentrated. The residue was purified by

flash chromatography, el uting 3% nethanol in

di chl oronet hane to yie | NTERMEDI ATE 2 as a yel |l ow
oil (2.120 g). | NTERVEDI 3:

4-[ (3- cyanophenyl ) - 1-pi per azi ny reNyl | N, N- di et hyl -
benzam de E j

&

To a solution of INTERMEDIATE 3 (567mg) in 1,2-dichloroethane (15mL)
was added 2-furaldehyde (160pL, 1.3eq) and sodium triacetoxyborohydride (450mg,
1.4eq). After 3 days the reaction was diluted with dichloromethane (50mL) and
washed with saturated aqueous sodium bicarbonate. The aqueous layer was washed
with dichloromethane (2 x 25mL) and the combined organic extracts were dried
(MgSO0y), filtered and concentrated. The residue was purified by flash
chromatography, eluting 5% methanol in dichloromethane to yield
INTERMEDIATE 4b as a colorless foam (367mg, 53%).
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To a solution of INTERVEDI ATE 2 (2.120 g) in
di chl oronet hane (40 nlL) 20 was added trifluoroacetic

wa@eiod/o§Bod nl, 15 eq). After three hours at r oPCT/SE2003/001703

tenperature the reaction was quenched w th aqueous
sodi um hydroxi de solution (1 N, 40 nL) and the
organi ¢ |l ayer was separated. Bfe aqueous |ayer was

EREERAEDIATHE SIRTEN S g Son |
filtered and concentrated.. Tge resi due wa &;ri fied by

f T8 MiENFoet-tRgoisngoyl shlerids §75 @5n 580l C reasrddest 4

e ol _
e S NS BT Alsheui, o

| e ENERladfldn dhixture was warmed up to room temperature in 1 hr and was then
3-1(4-[(diethyl am banyl 1) (4-b |- .

S OFL I SSigpRBEPRTeR SRR i TR A ZoUas Giig 05500,
R SEARORCOH AR, Rdidu® v%@récr%stﬁh‘zwm BB hek@nés to give 80g of
solution of I NTERVEDI ATE 3 (606 ng) in

UINFERVHBIAEESane (15 nl) was added benzal dehyde
(220 L, 1.3 eq) and sodiumtriacet oxyborohydri de (480
5nmy, 1.4 eq). After 3 days the reaction was diluted

INTERMED DS PR @ﬂ@g(«ﬂ&hmfﬁﬁﬂ:armﬂh@eﬁ‘mKydroxymethyl]-

sat urat ed aqueous sodi um bonat e.” The aqueous
| hepaoicagid, methd®steri t h di chl or omet hane (2 x 25 ni) and

the c i j tr S re dri 4 :

i o SERSEB AREE S (KL, 8T At sk Bfiea W BRRN ggymp an
fdoBRed to CT¥ WA harpkn afhdthbhde. THeBIHWAC4.4 i), 1.07 M solution
di chl oronet hane to yield 10 | NTERMEDI ATE 4a as a

ao hexdnes® 0 moaoh) (42 8dded BasYyise INTERMEDINE6A ko -78-°C. The

4-[ (di et hyl am onyl ] phenyl )
EhltEioh YR PRI 19 SBrRBLEA o Bepdildey 9 & 9-1 mumoD in
hsmgiFiysorOx. 1:1, 50 LY at —78 °C. NELCI (aq.) was added after 30 min.
After concentration in vacuo, extraction wit;h EtOAc / water, drying (MgSO4) and

evaporation of the organic phase, the residue was purified by chromatography on
silica (0 — 75% EtOAc/heptane) to give INTERMEDIATE 6 (1.5 g, 49%).

INTERMEDIATE 7: 1-piperazinecarboxylic acid, 4-[[4-
[(diethylamino)carbonyl]phenyl][3-(methoxycarbonyl)phenyl]methyl]-, 1,1-
dimethylethyl ester

To a solution of INTERMEDIATE 6 (1.5g, 4.4 mmol) in dichloromethane
(25 mL) was added thionyl bromide (0.36mL, 4.6 mmol). After one hour at room
temperature the reaction was washed with saturated aqueous sodium bicarbonate (100
mL) and the organic layer was separated. The aqueous layer was washed with
dichloromethane (3 x 100 mL) and the combined organic extracts were dried
(NapSOy), filtered and concentrated.

The benzyl bromide was dissolved in acetonitrile (35 mL) and N-Boc
piperazine (0.9g, 4.8 mmol) and triethylamine (0.67mL, 4.8 mmol) were added. After
heating the reaction for one hour at 65 °C the reaction was cooled, washed with

saturated amonium chloride/ethyl acetate and the organic layer was separated. The
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tri acet oxyborohydride (450ny, 1.4eq). After 3 days
the reaction was diluted with dichl oromethane (501)
and 20 washed with saturated 3atueous sodi um

SO A M
% RCEEra R Yerd Hh&fjg\é élzyggoﬁ)tereﬁ lahd @6&@n§ﬁgd | Theh residue was

centrated. The r was purified by f
cplunﬁaﬁbp flastpéhrometogtaphy tESveENAEFVEDIAJIE T (204878 Hane
to yield |NTERVED ATE 4b as a col orl ess foam (367ny,
539% . WD 2004/041800 PCT/ SE2003/001703 30

T08: 3 %Weﬁ{yﬁﬁlﬂi §Mb9§g?}{&?ﬂ[4-rgﬂﬁnylmethyl) -1-

m xture of 4-iodo-benzoyl’ chlofi de
Pifrecazinyl methjdebenzoia cid,umethyt eEﬂSN (50 an) and Et 2NH

Feact 1517 toer IIEHMERAT 7 (4 880 0 it Rt epane

BRI Waed tBNofRavRR MM W5 thiL)S A fidraDefina¥F B réfbtion was
chloride. The organic extract was dried (Na2SO4),

tonceatraigd andithsapsdun dissobied imdichinremohiane andryash Withsaturated
ffih%@ﬂ%iﬁ@é@%ﬁonta% gfh\é%rgzg@c Qltract M%QWS%B; filtered and

dotdefitrbtedi et hyl anmi no) car bonyl ] phenyl ] hydr oxynet hyl | -
10 benzoic acid, nethyl  ester |NTERVED ATE 5 (2.8
9. o e Yesidle V&S%Pb’éé in ppetanitrile @9 mk) andrhenzyl depraier($75

%@I\#ﬁ{gﬁ ar and Hé&&ﬂﬁ{lﬁ%g?ﬁ?&b . gmnjmfﬂfefé %ﬂgﬂd déger od@hour at

I on ane
dwmmvﬂnslﬁratmrelth@rehﬁhdn Wasatoncﬁﬁralt@i re%ﬁiu@dls%ﬂ&e&hi ution

e oA e ARSIy 3

filtBre@-anNchicbRfted t9ESe W@E@{Mﬁbﬁmﬁ% ?l]h&sé’ 88Yh er

concentration in vacuo, extraction w OAc’/ water,
drying (MgSO4) and evaporation of the organic phase,

IS ERMEDIS 1405 LHA {diSay i h arb e R R 3 tphenylmethyl)-1-
piperazinyl]methyl]- benzoic acid

To a solution of INTERMEDIATE 8 (1.66g, 3.3 mmol) in methanol (15 mL)
and water (5 mL) was added lithium hydroxide (0.69g, 16.5 mmol). After 5 hours at
room temperature the methanol was removed and INTERMEDIATE 9 was

precipitated from the aqueous solution by the addition of 2M hydrochloric acid.

COMPOUND 1, 1a AND 1b: 3-[(4-[(diethylamino)carbonyl]phenyl)(4-benzyl-
piperazin-1-yl)methyllbenzamide
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| NTERVEDI ATE 6 (1.5g, 4.4 mmoB2 in dichl oronet hane

(25 nL) was added thionyl bromde (0.36nL, 4.6 mml).
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brom de was “d|,8sol ved in acetonitrile (35 nL) and

N- Boc 30 pi p/[azine (0.99, 4.8 nmmol) and triethyl am ne

(0.67nm., 4pg8~mmol) were added. After heating the

reaction for one hour at 65 C the reaction was cool ed,

washed with saturated amonium chloride/ethyl acetate

and H@PB% c?'gggr was separated. The WO

200416798 03/ 001703 31 aqueous | ayer was

ext r 327R3URg 1% ét' ®facetate (3 x 100 nL) and the

conbi mﬁ@gﬁ (ihaga

fil te?g)ga Sgﬁgg)??rgggmﬁr ate A\’ﬁé g42:8%%)1 @&%ﬁl?l ﬁlOén L) was

lbgddd amdhed poasamodrydpxydet (329 img ZJSMqutEthleMaEu@n @2s bdaged to

ge]ft\.?ﬁ 1}1%&3: 9 ER'\E%@}%%‘QPBWI C]OBWQ ﬁW fliluted with dichloromethane

ETHé fea&ﬁaﬂ Wwad wadhe Sl ALY Akl tReSreahie 186t d,
W ester To a so?utloﬁ of I\? r\%gIATE 7 (.21 e

0g,
gemra’m‘bl The aqUémsHermmutmdlze(i 30thrd IV hydeochlodie dtcnd and washed
10. m nut

oacetic ) f t
ity ot REHang (78 aR ety desonbiied ordi R Sud fiiss
(MgSOQ)h fiteedahd st catistedaThethsitiut bvas plntified Belflddh
aqueous sodi um_bi carbonate. The organi c extract was

ghroawtqerapbaugluting §Yoapethangh én dléblﬁtcémth%neéa yiekheOMRBOHND 1 as

AR SHsS Bas74 S ul BT, i R BD Tl REP Bty 310,
41 20 (00! 0.8 W SHRAE 40(heSHRRESAI0Us4 66, 2H)O9BT- 3,67 (m, 410),
nmper at ure the reacti on was concentr at ed resid

6114§§%I2\$Ed5 B (brs, HH) A4Sk G EerhBzaH), Hiddtet? w 6H), \Ma?@eﬁd, J=
TRYLRIF™M 63 (PY L7 488, 1, 3%A MIRGY -

COMPOUND 1 was separated by chiral HPLC to yield COMPOUNDS 1la and
1b, using a chiral AD column with 30% isopropanol 70% hexanes as an eluant,

retention time being 11.3 minutes and 16.5 minutes for COMPOUNDS 1a and 1b,

respectively.

For COMPOUND 1a, Purity (HPLC): > 99%; Optical purity (Chiral HPLC): >
99%; Found: C, 58.93; H, 6.65; N, 8.82. C3H36N40; x 3.2HCl x 0.6H,0 has C,
58.87; H, 6.65; N, 9.15%.

For COMPOUND 1b, Purity (HPLC): > 99%; Optical purity (Chiral HPLC):
> 99%; Found: C, 58.88; H, 6.68; N, 8.94. C;30H3sN40,x 3.1HCI x 0.8H,0 has C,
58.87; H, 6.70; N, 9.15%
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filtered and concentrated to give | NTERVEDI ATE 8
(1.66g, 85% . | NTERVEDI ATE 9:

wW@2(opa4180di et hyl am no) car bonyl ] phenyl ] PCT/SE2003/001703

[ 4- (phenyl met hyl ) -1- piperazinyl]nmethyl]- benzoic acid
20 To a solution of | NTERVED ATE 8 (1.66g, 3.3 mmol)
in met hanol (15 nmi) and vvater33(5 nm.) was added

. ).\ Af
- COMPOUNGS 2 28 8 o) R Bre b b gnotyba-6-
| fiﬂ;ﬁwﬁymﬁp&amwngfdmﬁ%menﬁd@m the aqueous
solution by the addition of 2M hydrochloric acid. 25

COVPOUND 1, |a AND 1b:

3-[(4-[ (di et hyl anmi no) cagbonyl ] phenyl ) (4- benzyl -

pi perazi n-1-yl) nmethyld Q& am d {0 2004/ 041800

PCT/ SE2003/ 001703 32/J O NPh) Conpound 1:
Racenmi ¢ Conpound 1la: gonpound 1b: (+)

i somer To a solution of INT DI ATE 4a (428 ng) in
tert-butanol (10 nL) was added crushed potassi um

hydr oxi de (129 ng, 2.5 eq)s‘egﬂﬂ the reaction was heated

to reflux. After 90 m nug®s the reaction was cool ed
and diluted with dichloro hane 5 (40 nL). The
reaction was washed with water (30 nlL) and the organic
| ayer separ at ed. The A ueggﬁi ayer was neutralized
V\AchNhydrochIorlcc l,.;ﬂ Wwashed with

di chl oronet hane (2 x Qﬁmwmyﬂ>mnem@onblned organi c

conconts & autor R TERNEETATE 4 GFF &9 Bfeprtaggnol (10 mL) was
cdaaear&mw siug Mdrétﬁd@%lﬁ&ﬁ? aéq)iand HecBh@oARRINRRRd to
yi el d OUND 1 as 10 a color|ess foam (374.5 ny,

smﬂelx AfteNiRningtss i regctionygag ¢oolerl &ﬂdshlgteldzmﬂladﬂ}?hloromeztbane

é,ﬁ_&) m’[g ﬁ g ag%mz %Hl Xxfﬁ%ﬁ%ﬁm ﬁrgt(e{f Eﬁozzgp a@ %g%%ggplc ay
|separatéd 4Thé dqueéuszlagelﬁlwd;izngeél?r?%zed}mflﬁ% T\IOI'@ElIZrd)dhiorﬁzLﬁmd dndBwashed

(d,, J. = 7.8 Hz, H)

(vaith %Pblpromw‘ead(%?i%m%) sElpsaombined,yraane P@racm:metd@ed
B(i\/féS‘é)é;mgd% chficddBdted. The residue was purified by flash
chromatography to yield the racemic COMPOUND 2 as a colorless foam. 'H NMR
(Free Amine) (400 MHz, CDCls): 8 1.09 (br s, 3H), 1.20 br s, 3H), 2.47 (m, SH),
3.23 (brs, 2H), 3.52 (brs, 2H), 3.55 (s, 2H), 4.31 (s, 1H), 5.63 (brs, 1H), 6.10 (brs,
1H), 6.19 (d, J = 2.9 Hz, 1 H), 6.30 (m, 1H), 7.27 (d, ] = 8.2 Hz, 2 H), 7.35 (m, 2H),
7.41 (d, J=8.2 Hz, 2 H) 7.59 (m, 2H), 7.84 (s, 1H).

COMPOUND 2 was separated by chiral HPLC to yield COMPOUNDS 2a and
2b, using a chiral AD column with 30% isopropanol 70% hexanes as an eluant,
retention time being 9.9 minutes and 12.9 minutes for COMPOUNDS 2a and 2b,
respectively.

For COMPOUND 2a, Purity (HPLC): > 99%; Optical purity (Chiral HPLC): >
99%. Found: C, 56.79; H, 6.65; N, 9.60. C2sH34N;03x 2.6 HC1x 1.3 H,0O has C,
56.73; H, 6.67; N, 9.45 %.
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15 I'b, using a chiral AD colum with 30% i sopropanol
70% hexanes as an eluant, retention tinme being 11.3

worewwpesoand 16.5 m nutes for COVPOUNDS | a andp¢SE2003/001703

respectively. For COWOUND | a, Purity (HPLC): > 99%
Optical purity (Chiral HPLC): > 99% Found: C, 58.93;
H, 6.65; N, 8.82. C30H36N402 >343. 2HC1 x 0. 6H20 has C,

(et & TCOMEOUD 2, P ey s, o Oitptin Mgt e

F:egmd, Foun&8C,35.86;1H, 6. 5@$N Ns@@gH;MGM@@l X33H8Ghs C,
8H20 has C, 58.87; H 6.70; N, 9.15% WO

X
2@70% &5 500 NoO718362003/ 001703 33 COVPOUNDS 2, 2a and
2b: 3-{(4-[(diethyl am no) carbonyl ] phenyl ) [ 4-(2-
furylmethyl)-pip erazin-1-yl] nmethyl}b enzamde O CN N
Nammmm\m SYAXEHESIS Omammnozmn(l ) isonrer

nd 2b 1\&%& i soner To a solutio

W%?E 9n(19%riﬂs» Gt awaﬂl) l(nldycfﬁel)om%lgane G

ohW ; and
afﬁ%f%eg?t ?@ﬁ%@éf%é’eﬁ‘@ o (i B o &8
tthiethylbatnd @3 pla 9.3daomed). d’(ﬁ:brd()lrmhatés wisdlntion of ammonia in

r 40 pi ere ion was washed with
vda@ﬁ (@3? ?PnggtSHELD% alg%ﬁq);vvﬁwﬁe ds Beatian #gs wafaed to room

Wil

R X o IO The Rl tafor R PMSBOL ftered
And convepirated togiya IQMBOUNRts were dried (MySH),
filtered and concentrated. The residue was purified by
flash chromatography to yield the racem ¢ COVPOUND 2
TORPEOUND 3,52 ANDBb: B thiTagfin6yehfonyi|pi
i3 o1 09 ‘(br s, %lee b lafndyEns y(]g @"M
gphenylmetiyly bpiperazpylmetiel] fl\’bnetéuyl-bei)zanadgs (s, 2H),
4.31 (§, 1H), 5.63 (br s, 111), 6.10 (br s, 15 1 H),
6.19 (@, J = 2.9 Hz, 1 H), 6.30(m 1 H), 7.27 (d, J

=8 R 3 5 (m 2H),
@
N _N
.
Ph)

Compound 3: racemic
Compound 3a: (-) isomer
Compound 3b: (+) isomer

To a solution INTERMEDIATE 9 (0.120 mg, 0.25 mmol)) in 2 ml of DMF
was added HATU (0.132 mg, 0.35 mmol) and diisopropylethylamine (173 pL, 0.99
mmol). The reaction was stirred for 30 minutes, after which was added (250 pL, 0.50
mmol) of 2 N HNCHj3; in MeOH and the stirring continued over night. The reaction
was concentrated and partitioned between a saturated solution of NaHCO; and ethyl
acetate. The organic layer was separated and the aqueous layer extracted 5 times with
ethyl acetate. The organic layers were dried (MgSQ,), filtered and concentrated to
yield COMPOUND 3. 'H NMR (400 MHz, CD;0D): & 1.07 (m, 3H), 1.21 (m, 3H),
2.32 (m, 2H), 2.90 (s, 3H), 3.02 (m, 2H), 3.24 (m, 4H), 3.40 (m, 2H), 3.50 (m, 2H),



7.41 (d, J =8.2 Hz, 2 H 7.59 (m 2H), 7.84 (s, 1H).
COVPOUND 2 was separated by chiral HPLC to yield

wWEONROURDS 2a and 2b, using a chiral AD col unPCTSE003/001703

10

30% i sopropanol 70% hexanes as an eluant, retention
time being 9.9 mnutes and 12. 9 m nut es for COMPOUNDS
2a and 2b, 20 respectivel y Fot® COMPOUND 2a, Purity

15639 8 0 LA T

HE@, 1% 8.2 HARED), 1063 @, 21967 33 (mHHP. 67; N, 9.45 %
2004/ 041800 PCT/ SE2003/001703 34 For COVPOUND 2b
Pur i t y CONRPRQYND.3 ggssergsated by ciyal HREQ whyield COMPOUNDS 3a and

9 0 40, 0
ot i ek S ABinglh it e Noptbatlt OSE HEME Sl gtucnt,
AtsTERNA T &b eDENT Hatxdl $7 %MWWN@WNDS Glalahtl B ré¥pectively.
| NTER a‘é Ié}IOOrrg i n _di chl oronet hane
( 3 nio aa@dﬁ%&)m V70; Optisplarsitneehiral 41

I I 4
A T BB N 8 2k o i x TR h10sF, x 07
dHeO hes GnEl.2RAE X 96; NVI8.08% nl, 3 mmol) was added.

React r QO ture and washed

i th opemoMEIEP smputS L hSFT G Pt Cona
fHPL%{Jﬁ%%amggﬁﬁr’%@@tnarﬁ@ o4 ONPS €. @9&439%2 %1.6C,HO,F; x 0.4
SHF([MC{QQ%%ﬂ'h)ﬂ XN @) léidb bonyl | phenyl ][ 4-

(phenyl net hyl ) - 1- pi per azi nyl ] met hyl ] - N- net hyl - benzam d

e O (N IN Ph) Conpound 3: racem c Conpound 3a: (-)

i somer 15 Conpound 3b: (+) isoner To a solution

| NTERVEDI ATE 9 (0.120 ng, 0.25 nmol)) in 2 m of DW




was added HATU (0.132 ng, 0.35 mml) and
di i sopropylethylamne (173 L, 0.99 mol). The

WO eagiism was stirred for 30 minutes, after whPCHhSEZS83/001703
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added (250 L, 0.50 20 mmol) of 2 N HNCH3 in MeCOH and
the stirring continued over night. The reaction was
concentrated and partitioned ween a saturated
sol ution of NaHCO3 and ethyl acetate. The organic
| ayer was separated and the aqueous |ayer extracted 5
t Wkst ivclabme®ishty! acetate. The organic | ayers were
dried (MpSO4), filtered and concentrated to ield
céuva&vosnpoym REFrpwbol, Rharmacpiionlly ageptablp seEv&ﬁ thgsgpf, or
] f, 25 2.32 (m 2H), 2.90 (s, 3H, 3.02 (m
13, 4H), 3.40 (m 2H), 3.50 (m 2H), WO
2004/ 041800 PCT/ SE200Q/ 001703 35 4.34 (s, 2H), 4.55
(s, 1H), 7.33 (d, J =f|8. 741(m1H) 7.48
(m 5H), 7.56 40~ 7z, 2 63 (m 2H), 7.93
(m 1H) COVPOUND 3 ral H—|PLC to
yi el d COVPOUNDS prlgﬁd \
colum with 35 %’ sopr opandl

5 retention tine being 7.1 and 7.3 mnuges for
COMPOUNDS 3a and 3b respectlﬁ ;l/ For COVPOUND 3a,
urit

Purity (HPLC):>99% Opti cal (Chiral

HPLC) : >99% Found: C, 59. 20; 94; N, 8.26.
C31H38N402 x 1.6 C2HZF3 x O. 7 H20 has C, 59.21; H,
5.96; N, 8.08% For COVPOUND Purity (HPLC): >97%
Optical purity (Chiral 10 HR C) >97% Found: C, 59.73;
H 5.91; N, 8.32. C31H38NMOX2 x 1.6C2HXZF3 x 0.4 H20O
C, 59.68; H, 5.92; N, 8.14% Wb 2004/ 041800

PCT/ SE2003/ 001703 36 What is clained is 1. A
conpound of formula |, pharmaceutically acceptable
swhdrsint her eof , or mixtures thereof 0 N LIJR2 N O N

R' is an aryl, heteroaryl, substituted aryl or substituted heteroaryl; and
R?is hydrogen, optionally substituted C,.j;alkyl, optionally substituted
Ce-12aryl, or optionally substituted C,.joheterocyclyl.

2. A compound according to claim 1,

wherein R! is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl;
triazolyl; pyrrolyl; thiazolyl; and N-oxido-pyridyl, optionally substituted with one or
more groups selected from Cjgalkyl, halogenated C,_galkyl, -NO,, -CF3, Cy.6 alkoxy,
chloro, fluoro, bromo, and iodo; and

R%is hydrogen or methyl.

3. A compound according to claim 1,

wherein R' is selected from phenyl; pyridyl; thienyl; furyl; imidazolyl;
pyrrolyl; and thiazolyl, optionally substituted with one or more groups selected from
C,.salkyl, halogenated C,.alkyl, -NO,, -CF3, C;.¢ alkoxy, chloro, fluoro, bromo, and
iodo; and

R? is hydrogen or methyl.
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R1) 5 wherein Rl is an aryl, heteroaryl, substituted
aryl or substituted heteroaryl; and 10 R2 is

whyanogsm optionally substituted Cl_12al kyl, PCT/SE2003/001703

optionally substituted C6_12aryl, or optionally
substituted C2_12heterocyclyl. 2. A compound
according to claim1, wherein 31 is selected from
phenyl ; pyridyl; thienyl; furyl; imdazolyl; 15
triazol yl; pyrrol yl; thi azol yl; and N oxi do- pyridyl,
opt | onaldoppsuiltbadcotttiggonl4it Dne or  more groups

sel ected from Cl _6allcyl, hal ogenat ed Cl_6al kyl, -
- CF3, er@ﬂ&klé@ecte@ﬁpmnhenﬂ eyl thicsb fulé{hdmn@@@lyl

;@’}f %f 5I§d{ﬂ%a%é8$%d0r met hyl . 20 3. A conpound

aiml, wherein R is selected from

phenylR? is)hpydﬂggbn of ety | ; furyl; imdazolyl;
pyrrolyl; and thiazolyl, opti onal | y substituted with
one or nore groups selected from Cl1. 6al kyl,

i‘%: S?O‘X‘l%ﬁ‘goﬁ*‘}ﬁﬁbﬁﬂ to'é:?]‘%l’ ]i,;\)"@:?bln E%—eggfﬂ d(}é 'selected from:

hydr ogen or nethyl. WD 2004/041800 PCT/ SE2003/ 001703

sel g({f‘&fa oA acfn%rnd{)]&i‘e&yﬁ(‘l {"Fﬂzé‘ é‘lpef\glhfﬁﬁ;f;: nRLTS

m gazRIyi] bend%:lﬂ@l yl; and thiazolyl; and 5 RZ is
hydrogen or neth 5. A conpound accor di ng to claim

1, wherein the conpound is selected from

enz% T R e —

(%1[;&%91%&@%&@) car bonyl | phenyl)

furyl methyl )-pi perazin- | - yl] methyl } b enz
am de 15
3- [£ g[hé(glzeﬁlt @%ﬁ“ﬁ@cﬁﬁﬁ)ﬁ’% Iﬁloeﬂﬂ] 4p&%91¥yliln[eﬁ1y )plhs&rlag%yﬂﬁle)thyl]-

N-methyl-benzamlde enantiomers thereof; and pharmaceutically acceptable salts
thereof.

6. A compound according to any one of claims 1-5 for use as a medicament.

7. The use of a compound according to any one of claims 1-5 in the manufacture

of a medicament for the therapy of pain, or functional gastrointestinal disorders.

8. A pharmaceutical composition comprising a compound according to any one

of claims 1-5 and a pharmaceutically acceptable carrier.

9. A method for the therapy of pain in a warm-blooded animal, comprising the
step of administering to said animal in need of such therapy a therapeutically effective

amount of a compound according to any one of claims 1-5.

10. A method for the therapy of functional gastrointestinal disorders in a warm-

blooded animal, comprising the step of administering to said animal in need of such



N- et hyl - benzam de; enantioners thereof; and
phar maceutically acceptable salts thereof. 6. A
W@ ooopoursdo according to any one of clains 1-5 fRPCT/SE®03601703
a nmedi canent. 20 7. The use of a conpound according
to any one of clainms 1-5 in the manufacture of a
medi canent for the therapy ofiﬁhin or functional
gﬁ%lta%g !a%&%g éuﬁ@&l};ﬁéf?e%ﬁgg Eﬁburﬁ LlRE fclétof@ to any ong of
conposition conprising a conp oun accordin
28ads cbains 1-5 and a pharnaceutlcally acceptable
carrier. 9. A nethod for the therapy of painin a
marn}blooded animal, conprising the step of
ni L such therapy a
rapéﬁ??%%?ﬁ&gggggg%?gggﬁéﬁ%ﬂ%?go 1gfﬂ[éonpound
accordlng to any one ofQclains 1-5. 30 10. A nethod
for the therapy of func |onaI gastr0|ntest|na
di sorders in a

step of administering to $

WO 2004/ 041800 PCT?S%ZOOS Q017 X ‘ a
therapeutically effective anmount nﬂsﬁ
according to any one of <clains 5. 11. A process for
preparing a conpound of fornmul Y O NI / I 1-511
JCNN N 5RII conprising pf the step of reacting
a compound of forrmula Ill: O N I J CN

comprising of the step of reacting a compound of formula III:

(L,
[:N
b
I
10  with R'-CHO to form the compound of formula I
wherein

R' is an aryl, heteroaryl, substituted aryl or substituted heteroaryl.

12. A process for preparing a compound of formula IV,



N N H IlIl 10 wth RI-CHOto formthe conpound of
formula Il wherein R is an aryl, heteroaryl,
wG@egoiset ed aryl or substituted heteroaryl. BCI/SER003/001703
process for preparing a conpound of formula IV, WO
2004/ 041800 PCT/ SE2003/001703 39 O NIJ C) RL) 1V
conprising: reacting a conpo¥ of formula Il, 0 J CN
C) R511 wth an.akali netal hydroxide in
non- aqueous sol vent % formthe conpound of formnula
I'V: wherein 10 i sl_an

alyl, hetexoaryl, substituted
aryl or substifutdd hebgroaryl .
NH,

B
g

IV

o

comprising: reacting a compound of formula II,
0]
SA0Ye
l ) CN

O
)

5 R'
I
with an akali metal hydroxide in non-aqueous solvent to form the compound of
formula IV:
wherein

10 R! is an aryl, heteroaryl, substituted aryl or substituted heteroaryl.



