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DI ARYLMETHYL PI PERAZI NE DERI VATI VES. PREPARATI ONS
THERECF AND USES THEREOF FI ELD OF THE | NVENTI ON The
wEr®secdi48 nvention is directed to novel conpouPdiESEI005/@0014
process for their preparation, their use and
phar maceut i cal conpositions conprising the novel
conpounds. The novel conpounds are useful in therapy,
and in particular for the treatnment of pain, anxiety
and functional gastrointestinal disorders. BACKGROUND
OF THE I NVENTI ON The d receptor has been identified as
having a role in many bodily functions such as
circulatory and pain systens. Ligands for the d

DLARYIMETHYL PP ERAXINE DERIVAX FIVES) PREPATATIONS
anal gesi cs, and/or as _anti hypertensi ve agents. LI gands
T Fal so been shown to possess
i mmunonodul atory activities. The identification of at
populatlons of opioid receptors
ENEES OF VRN RN established and all three are
apparent in both central and peri pheral nervous
syst"ﬂm;pmknlrmvyzn&cpeis idescted o nelieh gompoundéytalagesdess forsheir
been.observed i ari ous i mal ppdel s when one or
PIRGFEGh o6 3PE b it Le R GRS o BPBHINE WP ek
; I I
coRfeRRYY. TE noGalicoRfblids A LIeHR!if 1ELSE bhd t OREANL B the

| igands are peptidic in nature and

trealimentiod paisy a@ﬂetwnéﬁmcema:l gagiraintestim@h diserdarpl e of a
non- peptidic d-agonist is SNC80 (Bilsky E. J. et a
Jour nal of Pharmacol ogy and Experl nment al Therapeuti cs,
273(1), pp. 359-366-(1995)). -

BACKGROUND OF THE INVENTION

The & receptor has been identified as having a role in many bodily functions
such as circulatory and pain systems. Ligands for the 8 receptor may therefore find
potential use as analgesics, and/or as antihypertensive agents. Ligands for the §
receptor have also been shown to possess immunomodulatory activities.

The identification of at least three different populations of opioid receptors (i,
8 and x) is now well established and all three are apparent in both central and
peripheral nervous systems of many species including man. Analgesia has been
observed in various animal models when one or more of these receptors has been
activated.

With few exceptions, currently available selective opioid § ligands are peptidic
in nature and are unsuitable for administration by systemic routes. One example of a
non-peptidic 5-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and
Experimental Therapeutics, 273(1), pp. 359-366 (1995)).

Many 4 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 6 agonist compounds show significant convulsive effects when

administered systemically.
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Many d agoni st conpounds that have been identified in
the prior art have many di sadvantages in that they
WG 0566188 om poor phar macoki neti cs and are notPCT/SE2005/000014
anal gesi ¢ when admi ni stered by system c routes. Al so,
it has been docunented that many of these d agoni st
conmpounds show si gni fi cant @onvul sive effects when
adm ni stered systemcally. U S. Patent No. 6,130,222
descri bes sone d-agoni sts. However, there is still a
neeq;kopate N O \EIB b BARBESS soQESQ‘ngI{SO\I OF THE
I NVENTI ON Unl ess speC|f|ed otherwise within this
spedidwewt,itbere is $tdl mpemefot anproeediS-egorists.t hi s
EEEE:EH&N&J Mom the exanples and rul es
e gani ¢ Chem stry, Sections
A B, C D E F and H, Perganon Press, Oxford, 1979,
Whi abnjbsy sbeaﬁwefhe;vﬁge Qﬁhfn&h%rsﬁ%ﬁéat%r ﬁllerhoﬁﬁhclhﬁx?e used in
exenpl ary chem cal structure nanes and rules on nam ng
thxslsemlﬁ@atxostgcmldw éﬁlowsnbe c)amplesczmdrrules statedrin Wogrendpfure of

o Chetifinsediognd ek Dt B B it BB PRES iR

wiEieh @Sn@rpwafe%y%fe%@és Merelhqﬁﬁn§empwy chémi¢al :itfu%ture names
conprising only carbon and hydrogen atons up to 14

aﬂézi\dllﬁﬁ)ﬁn amanag chm@ai @ﬂﬁt‘“ﬁydr ocarbon radical" or
dfh%ct G\‘fpa'gfseé‘gloﬂa ?t@o 4 f)(rre?& 1%?5‘; {oxané/ group

refers an‘{/‘ rué"f
hanmgenhydbmgemstohtsom a hydrocarbon. The term” aI kyl "

use Ione or as a suffix or prefi refers tg a
sat b used éP@‘h?r 252 Sl ehergfig Fgfass to any
sﬂﬂXﬂf&o&%ﬂ}thg’ @Hﬂl eﬁboﬁ‘ PRy Eb5h atoth® uﬁ*&PM carBon atoms.

The term “hydrocarbon radical” or "hydrocarbyl" used alone or as a suffix or

prefix, refers to any structure as a result of removing one or more hydrogens from a
hydrocarbon.

The term “alkyl” used alone or as a suffix or prefix, refers to a saturated
monovalent straight or branched chain hydrocarbon radical comprising 1 to about 12
carbon atoms. Illustrative examples of alkyls include, but are not limited to, C,_¢alkyl
groups, such as methyl, ethyl, propyl, isopropyl, 2-methyl-1-propyl, 2-methyl-2-
propyl, 2-methyl-1-butyl, 3-methyl-1-butyl, 2-methyl-3-butyl, 2,2-dimethyl-1-propyl,
2-methyl-1-pentyl, 3-methyl-1-pentyl, 4-methyl-1-pentyl, 2-methyl-2-pentyl, 3-
methyl-2-pentyl, 4-methyl-2-pentyl, 2,2-dimethyl-1-butyl, 3,3-dimethyl-1-butyl, 2-
ethyl-1-butyl, butyl, isobutyl, t-butyl, pentyl, isopentyl, neopentyl, and hexyl, and
longer alkyl groups, such as heptyl, and octyl. An alkyl can be unsubstituted or
substituted with one or two suitable substituents.

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.
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carbon atons. Illustrative exanples of alkyls include,
but are not Iimted to, G .6alkyl groups, such as
waoredospbei4®et hyl , propyl, isopropyl, 2-nethyl-| PQI/SERb5/000014

2-nmet hyl -2- propyl, 2-nmethyl-1 -butyl,
3-nmethyl -1 -butyl, 2rrethy1§buty|, 2, 2-di net hyl -1
-propyl, 2-nethyl-I -pentyl,” 3-nethyl- 1-pentyl,

4- et hyi -1 -pentyl, 2-nethyl-2-pentyl, 3-
nmet hyl - 2- pentyl, 4-nethyl -2-pentyl, 2,2-dinethyl-|
Thebtlﬂtr;( I“alan)ﬂ” d"sadeﬂd)qd orlas shiffixydr, préfix, e¢flessl to 3-rharioyhlent straight or
ut entyl, isopentyl,
ARy Ay diteset pacical iR AbiEest s SRrogR Saihen dels bgad
arf@l%h)ﬂnsm?nag 1Rt Y hp toibodt kY barb&p atkéf‘hs UTRIBsTbId bR fAh a[l1kenyl

substi t wth one or two suitable substituents
camduemncmjkgated]et congugdted| to arotber wsaticdtéd groop. Smmble)alkenyl
refers, to.dival en ranched .chai.n

R R i oL redtef B o raleng B REE0 SO VBl albichpen,

peRtéAFE heXétyt busienss p%ﬁtahieﬁfls h&%le% [, 2Cdth18Exenyl, 2-propyl 2-
t ogét her. he term" | kenyl ™ used one or as suffi

blmréﬂ,u 4¢(2-mgthyi-3- tmt)ena) peniena émalksnylaqagrbte u@subshwmﬂmd

hy.dr ocar V| ing at | east one
Su%%%{%ﬂ%g]%%orswuﬁ}lg%éoﬁu&s éon'prl sing at least 2 up
to anmlkrd Zalken10 Dsedl A6 or B Sufiud refdgRefefif to@Monovalent
al kenyl can be unconj ugat ed_or conj agat ed to anot her

stliér@apubrafl@l&dgqhewy meatogs radigalibanipg af kastaneicadoggarbon

il Rbblif S 1ok 20 B3GR ool YT bond of
am«ﬂmr@di gmmplc,an e nambrgugalte,d @-oehjughted xe mgdther&mpdmmdd gteup.
- 3- but t An al kenyl
Surtth e L aisdpr motide, Bit SRR R, o HOBHESTONPY pesh a
T W’h ¥=Te M Qh\fyn
et%yq é}J%tuffg tb%b}nfyy %%@n?’l ng}xg?[s IHleﬂ%blbrmno)\//lallwent s L
-pmpal @mentynyb aradléhed'lélcimxmn}'iyAn@ﬂafnlybcarrlmimsalbstﬂuaed oy
st...one car bon- n trltgl e bond and conpri sing

t.le
Su§§tlt}n§a§‘flth2°rlfp°r O3B! SUERSH at ons. The triple

bondrigf term “cycloalkyl,” used alone or as suffix or prefix, refers to a saturated
monovalent ring-containing hydrocarbon radical comprising at least 3 up to about 12
carbon atoms. Examples of cycloalkyls include, but are not limited to, Cs.7cycloalkyl
groups, such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, and cycloheptyl,
and saturated cyclic and bicyclic terpenes. A cycloalkyl can be unsubstituted or
substituted by one or two suitable substituents. Preferably, the cycloalkyl is a
monocyclic ring or bicyclic ring.

The term “cycloalkenyl” used alone or as suffix or prefix, refers to a
monovalent ring-containing hydrocarbon radical having at least one carbon-carbon
double bond and comprising at least 3 up to about 12 carbon atoms.

The term “cycloalkynyl” used alone or as suffix or prefix, refers to a
monovalent ring-containing hydrocarbon radical having at least one carbon-carbon

triple bond and comprising about 7 up to about 12 carbon atoms.
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an al kynyl group can be unconjugated or conjugated to
anot her unsaturated group. Suitable al kynyl groups

WO paboaEss but are not limted to, C2-6al kynyl BECDSE®05/000014

such as ethynyl, propynyl, butynyl, pentynyl, hexynyl,
met hyl propynyl, 4-nethyl -|-hutynyl,

4- propyl - 2- pentynyl, and 4-Butyl -2- hexynyl. An al kynyl
can be unsubstituted or substituted with one or two
suitabl e substituents. The term "cycl oal kyl ," used

al offheaermasarglifusedalone prr &fsuffix oeprefig, referatosanuneitasht
nonoval ent. ri ng-cont ai ni ng hydrocarbon adi.ca

hydrosprboa .rﬁgcadﬂwwéa&le or mere Reliwsaturated epoibrings kaving
arcﬁﬁﬂ%ﬁ?&g&% %g‘: 5 YRl Yol and Egmpﬂ%i}é l5 Hokt& Ibout

kyl groups, such as’cyclo
l4curbonlutdmys., cycl opentyl cycl ohexyl, and cycl oheptyl,

and aturaedc [ dbiccicte
cycl'@’ﬁ L% ng Sﬁ&é@’b‘gtof %%/‘ghxerp ‘B‘s’f ??raf%adwleahe
hnyrocﬁr‘B@n %’dl&aﬂ lﬂlﬂ@iné RS bt ﬁlHFe'BcﬁyurP ﬁt%f'ﬁ&?pzlryon H;l% havm

cycloal kyl i's a Ronocyclic ring bi cyclic
araneatio characten Alelgg ripl+ 2 delodalied nbctnons)sné aérhpisiog 5 plpetb alxqut

refers . to a nova . Lin conta| ng hydrocar bon
LR o G St dLipk BRESEEh et doubi o bond

and ’F}@m&&ﬂ Sefdodyicld aRed aBné! Br 402 aFAK br prefikaFeBas td ARE-

The term "cycl oal kynyl " used al one or as suffix or

coptpiafngstructfre psmolechlerhgiingane or more gudtodesit hetagpatoms,

[ carbon
indip PR} RO o%é“nbéf‘féeﬁcgsa%éﬁ o0t 10 P S8
inctadibg Bt [@4g B&nalmg td ebaat 28mydnis inskering@)) eHeteroascls uidyibe

or prefix, refers to. a nDnovaIent hydr ocar bon radi ca

sam%%r w@u&\te%ﬁ PRIZIHHIS ANGLOA AR LEEPlE & bpmimand hrjeroRysle mgy
BTN Sewr e SOl g s o
ring$ o1y .be fused or unfused 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.

The term “heterocyclyl” used alone or as a suffix or prefix, refers a

monovalent radical derived from a heterocycle by removing one hydrogen therefrom.
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The term "aryl ene” used al one or as suffix or prefix,
refers to a dival ent hydrocarbon radical having one or
worzs/ogakg/unsat ur at ed carbon rings havi ng ar oneEtT/€E2005/000014

character, (e.g., 4n + 2 delocalized el ectrons) and
conprising 5 up to about 14 _carbon atons, which serves
to link two structures togeéher The term

"het erocycl e" used alone or as a suffix or prefix,
refers to a ringcontaining structure or nol ecul e
haviTig tmne“lmtemuycfbylnmd ‘tusedhlent ohat ®suffik @nprefix, refers to a

i ndep t | ected fropN, O P.and as a part of
diyaignt .rﬁigﬁgiﬁ Yed o8 et oty Kgaying ek dousna thegefrasn,
wiRBPHrvdslo HnREBvd Srlchifed 4 8@%@9.- Heterocycle may be

saturated or unsaturate contai ning one or nore

doubilte toromtisteramy ] hesed rlong o es asyffic@ntpadfix, refes to han
n-a he erocEcIe contai ns nore than one

one rjng. .\We
heFeFﬁ’fé"iy{l]ﬂ%V‘Pgﬁ YIFElsed or unfused. Fused rings

geneflibymn “lﬁé‘t@rbc}l@oa@ﬁyl* ﬁ&ﬂtalérl’&brras RGRBOEY $refiXQefREQ0E a
t herebet ween. Heterocycle nmay have aromatic char act er

maenocyielic orgolyvaokc dngpempsingearhen and hyldwegqneertnms and at least one
"heie oar X_Or

hejeR P T RARN rlyooh e i RS ot e oPe” st douBlt ahd it

an 8¥ViAg n6 MBsAiration. 6 és\mhemodyetoan@agmps include
|ndependentlllﬂi)£l sel ect eéﬂfrorrN O Pand S, as a part of
8

pyfrRBdinyk gyaelidiaepiperidiayl; mﬁra@pwlmrwexlsplpsraém up to
e nSRAEnd b RBNA DRSNS Mot
hetehmya?hﬂnyl froug can Be uﬁsubstx'thlatedam lsuzstituted edthrome $>} twd' hetable
subaReaio BYREFARIY ths hetbred Bloaliy Bt 4 EPoRPETRICSF bigycli ring
mctt bidferably, RhRhbdyclic@ing! WhirRiftht %g%hlpﬁ@ég ﬁ‘&ﬂ 3fth @Bafbon

atoms and form 1 to 3 heteroatoms, referred to herein as C;.gheterocycloalkyl.

The term “heteroarylene” used alone or as a suffix or prefix, refers to a
heterocyclylene having aromatic character.

The term “heterocycloalkylene” used alone or as a suffix or prefix, refers to a
heterocyclylene that does not have aromatic character. '

The term "six-membered" used as prefix refers to a group having a ring that
contains six ring atoms.

The term "five-membered" used as prefix refers to a group having a ring that
contains five ring atoms.

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

Exemplary 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-oxadiazolyl, 1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl.
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het er ocycl e by renovi ng one or nore hydrogens

therefrom The term "heterocyclyl" used alone or as a
waeufosiscias prefi x, refers a nonoval ent radi cal PCESE20e3000014

froma heterocycle by renoving one hydrogen

t herefrom The tern1"heteroc¥clylene" used al one or as

a suffix or prefix, refers to a dival ent radical

derived froma heterocycle by renoving two hydrogens

therefrom which serves to links two structures

t ogeA kizrmembered enghhtteatagylona heteraasddvitl oneg haviag sia ring

SUGPOHAPICR Ity SR a5 e e Br SO ER OO sy
| j : ! y
a OrE?xeﬁfé);lzg? isﬁ( Sibnbbréd @ing ek datyls e ﬁrﬁiy&%@gﬁ%@,ﬁ&ﬂﬂ&yl,

or poly C ring conprising carbon an
triagioytsnd pyridszidydast one heteroatom preferably, 1 to 3

e R SRR R AL RS o R et o
grO®3, YHRFNE bAGbINMbrediyabidens Me!reyslcdivitiobhdlbrMébre

pyrrolidino, piperidinyl, piperidino, piperazinyl,
Clgnﬁp@rpa&rbmgrqupwh@nﬁ: Ay moreheptieal SrLps contamrging| dr mydre

hi L I t l,oal kyl .

el RS BISE Row I e Chee el PG i 08
cofitaidiadbie srhsiiei Hete@ddtoms Richider-aNdy -ORNEC], -Br, -1, -F, -CF;,

het erocycl oal kyl group_is a nonacyclic_or bicyclic
AT, BT N ehats B -NETRroNBey S cSO1Ehg SOaRESET AR, HEN,
O R R FR DR AT O o PANR), BB’

oxZaihog=NFORY, ol t@atik ghch “Rikistadl xhydret@bylarBor eratiplasmbistituted
ne or .as a. suffi refer

PhAR dhas i J7 Bl PRA g breer. OHaPbReny, sringpheayirstc..

whel&ih @056 PathkYy, @Rforo,UAAnRhO BRUBE nA§ répldéf dnlysuftdble
prefix, refers to a heterocycl yl ene that does not have

hydragenon ¢hecphenyltieg. .

The term “substituted” used as a suffix of a first structure, molecule or group,
followed by one or more names of chemical groups refers to a second structure,
molecule or group, which is a result of replacing one or more hydrogens of the first
structure, molecule or group with thé one or more named chemical groups. For
example, a “phenyl substituted by nitro” refers to nitrophenyl. |

Heterocycle includes, for example, monocyclic heterocycles such as:
aziridine, oxirane, thiirane, azetidine, oxetane, thietane, pyrrolidine, pyrroline,
imidazolidine, pyrazolidine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5-
dihydrofuran tetrahydrofuran, thiophane, piperidine, 1,2,3,6-tetrahydro-pyridine,
piperazine, morpholine, thiomorpholine, pyran, thiopyran, 2,3-dihydropyran,
tetrahydropyran, 1,4-dihydropyridine, 1,4-dioxane, 1,3-dioxane, dioxane,
homopiperidine, 2,3,4,7-tetrahydro-1H-azepine homopiperazine, 1,3-dioxepane, 4,7-
dihydro-1,3-dioxepin, and hexamethylene oxide.
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The term "si x- menbered” used as prefix refers to a

group having a ring that contains six ring atons. The
WO samnsdiius/e- menber ed” used as prefix refers toPGI/SE00§5000014

having a ring that contains five ring atons. A

five-nmenbered ring heteroaryl is a heteroaryl with a

ring having five ring atoms "wherein 1, 2 or 3 ring

atons are independently selected fromN, O and S.

Exenpl ary five-nmenbered ring heteroaryls are thienyl,

fur yin, adadionOhétérocydR HRERLY hronfafic déRtatycle® fBZ&latple, pyridine,

pyrazol yl , |soth|azolyl i soxazol yl 2,3-triazol y?
pytratine pyrigliding, pyridazing, Aeippheniey furam firazangpyolazisigazole,

4-t.hi.adi azal

thllah%l j )t&%Ig rgxlé%?c{/? 1s0%h1§z%e 1§c?x§1§%1‘ey?/5 3-triazole, tetrazole, 1,2,3-

thihdidzdte! N AdbadRzle, 1,2A0rihzslet,2,a%ARURZEEY],2 A-oxadiazole, 1,3,4-
si x- menber ed ring heteroaryl is a heteroaryl with a

trigzaley llaéétth'@d@mde,ranﬁd %ﬂo??@dm@]ﬁel nil 2 or 3ring
at Onﬁ?(ﬁ{lgndl ygﬁﬁg%gg Xco%nﬁjagié(?gcytcﬁlg Qroc?cl%%q‘rors ¢ alrnple

roaryls are

inghle aZlddﬂ)/ﬂe,, ispitidoline] |qn§nb1mé rtetaezhnyﬂwqu&ra»ﬁnQMMqﬁiawlmy,l The
term"substituted” used as a prefix refers to a

tetﬂl}yaleqlén%unwpebm BnZdig¥aB OUMGREy dihydigpiparingSerzofuran,
2,?—?&9@%@%2 o BObAGER M, throt e Od'hr&ﬂﬁrﬁ 1sgchroman xanshene

rocarbon groups, or ‘one or nore chem cal
pheoortaglhiin, tlgjaxtheenerindal izineh esperdob, onazale) mxrmepblfthajmmd:, ]

d P...Ex I
naplytay e e i, Shmeo W GBS L B ey s REg e, o
pen@lldlne EiShenarlthrSo‘hEe ph@Egzlne' gﬁa@tﬁazmggﬁ@xgﬂzm@,’\t@ - SH,
ben@(sea@)z@k, ber@pmmgnhm@ benme:(eig,)hre ;@@ol(e;b)gnzmmme

behgtdbte Mol SR oAy, OIS o IEAERS el o

quinolizidine.

In addition to the polycyclic heterocycles described above, heterocycle
includes polycyclic heterocycles wherein the ring fusion between two or more rings
includes more than one bond common to both rings and more than two atoms
common to both rings. Examples of such bridged heterocycles include quinuclidine,
diazabicyclo[2.2.1]heptane and 7-oxabicyclo[2.2.1]heptane.

Heterocyclyl includes, for example, monocyclic heterocyclyls, such as:

~ aziridinyl, oxiranyl, thiiranyl, azetidinyl, oxetanyl, thietanyl, pyrrolidinyl, pyrrolinyl,

imidazolidinyl, pyrazolidinyl, pyrazolinyl, dioxolanyl, sulfolanyl, 2,3-dihydrofuranyl,
2,5-dihydrofuranyl, tetrahydrofuranyl, thiophanyl, piperidinyl, 1,2,3,6-tetrahydro-
pyridinyl, piperazinyl, morpholinyl, thiomorpholinyl, pyranyl, thiopyranyl, 2,3-
dihydropyranyl, tetrahydropyranyl, 1,4-dihydropyridinyl, 1,4-dioxanyl, 1,3-dioxanyl,
dioxanyl, homopiperidinyl, 2,3,4,7-tetrahydro-1 H-azepinyl, homopiperazinyl, 1,3-
dioxepanyl, 4,7-dihydro-1,3-dioxepinyl, and hexamethylene oxidyl.
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phenyl may refer to nitrophenyl, nethoxyphenyl,
chl or ophenyl, am nophenyl, etc., wherein the nitro,
woredosossi#8 chl oro, and am no groups nmay repl acep@nyE2005/000014
sui tabl e hydrogen on the phenyl ring. The term
"substituted" used as a suffix of a first structure,
nol ecul e or group, followed By one or nore nanes of
chem cal groups refers to a second structure, nolecule
or group, which is a result of replacing one or nore
hydr dy edditiad, beteeodyclys inchtdes etonratic heer@yalyés arheggroatyl, for
the, one or nore naned chem cal graoups. . For
YT N a AR SR ER Ry sg 2y e ol efugaganyl
Pﬁ%*)‘é{??@"‘.‘% L R D I
trnatzolyrl,atmmazoadet 2 dithmdiagalyt,dinik3- okhcihetcdyﬂel Zp%#trraabllyﬂllm

oignnE athiiead L R e rbiRiogblh 68

og&ﬁxghgfuran tetrahydrofuran, thiophane, plperldlne,

1,2, 3,6-tetrahydro-pyridine, piperazine, r phol i ne,

t hi ofidiiessllyidetepyays lenmrmm}mrpol}@y@mdhdﬁgmmys éingluding
b&t%%rr(‘grp%tlc rnsar}%mgfﬁé Poﬁ g Ppélrﬂdg yﬂ éﬁdo]ﬁnyl 1somd%hnyl
qﬁmalu?/ﬂtetr@lﬁy@b@lﬁﬁ(ﬂniyl hscﬁ]&ﬂfb‘hﬁ?l b8 pdPaoaEinbRayl, 1,4-

1, 3-di oxepane, 4, 7- _di hydro-1I, 3-di oxepin, and
benzedisxeryli cqvanaginy Hdihydroceumeriay, bﬁ@pémaglcz & incl udes

r
BB RN SRl SRR AT, Bftyomany,
xinthawd mhepyxattaingl, thinhtheengl, enddlizirgzzdhcﬁndalylamllaﬂolyl purmyl,
razol i sot hj.a ole zo| e, triazole,
phibalazinyl, baphhyndiny e w iy f'@umfz%uy%&rg&haz pleridinyl,
pl%_er%néhnﬁfﬂy?zﬂéhﬁndlﬁilz gﬂer{aﬂﬂfi‘gl'uﬁq glh%nazlnyq ﬁ)e‘ﬁﬁﬁﬁdzﬁﬁql e,

, - triazole hi adi"a and 1,3, 4-
phnmdamxd; &2-beddisoxaznlyl,| benzdthiophay, djeezcemdlypbsmzthlazolyl,

bgrgzli % %cl)llyf blgl?zttr?arlz% Ctlhleos)’(antfhcl)nryl car%azol(?fl carbolinyl, acridinyl,

pyrolizidinyl, and quinolizidinyl.

In addition to the polycyclic heterocyclyls described above, heterocyclyl
includes polycyclic heterocyclyls wherein the ring fusion between two or more rings
includes more than one bond common to both rings and more than two atoms
common to both rings. Examples of such bridged heterocycles include quinuclidinyl,
diazabicyclo[2.2.1]heptyl; and 7-oxabicyclo[2.2.1]heptyl.

The term “alkoxy” used alone or as a suffix or prefix, refers to radicals of the
general formula —~O-R, wherein R is selected from a hydrocarbon radical. Exemplary
alkoxy includes methoxy, ethoxy, propoxy, isopropoxy, butoxy, t-butoxy, isobutoxy,
cyclopropylmethoxy, allyloxy, and propargyloxy.

The term “amine” or “amino” used alone or as a suffix or prefix, refers to
radicals of the general formula —-NRR’, wherein R and R’ are independently selected

from hydrogen or a hydrocarbon radical.
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i ndol e, indoline, isoindoline, quinoline,
t et rahydr oqui nol i ne, isoqui noline,

W0 edosabsias oi soqui nol i ne, 1, 4-benzodi oxan, COUNBCT/BE2005/000014

di hydr ocoumarin, benzofuran, 2, 3-di hydrobenzo furan,

I sobenzof uran, chronene, chronan I sochr oman,

xant hene, phenoxat hii n, thlé%threne |ndoI|2|ne,

i soi ndol e, indazole, purine, phthalazine,

napht hyri di ne, qui noxal i ne, qui nazoline, cinnoline,

pt er Heiogen irfeheles flubrineichleringhromirei and 1och'henant hrol i ne,
phenazi ne, phenot hi azi ne, phenoxazi ne,

benz ! Bygeeraied,” 15eh 2t RIEOSRE RSO ﬁzease%@reﬂ %r more hydrogens on

I nztriazol e,
ﬂ@ﬁ?@&Ek?ﬁﬂ$ duh&négggﬁgﬁeggpgaﬁlne acridi ne,
pyr ofRP o "o, meund repm temhpezatdtene. I n addition to the
pol ycyclic heterocycl es descri bed above, heterocycle
i ncl udes pol ycyclic heterocycles wherein the ring
fusi ds5hes han
e B e B e B b e o o
plromacauticalbadchptable galt tHexenfpdiagerobmenssherbof, epatiomers thereof,
teroc es |nclude qui nucl i di ne, di azabicycl o[ 2. 2.
m?‘ﬂ@ﬁfﬁ%ﬁ‘ & 7-oxabi cycl o[ 2. 2. 1] hept ane.
Fbterocyclyl i ncl udes, for exanple, nonocyclic
hetero.;clyls such as: aziridinyl, oxiranyl,

AN >, oxeta |, thietanyl,

pyrr I|d| i mpdazol j di nyl ,

pyrazolid A5 oquﬁnyI sul f ol anyl ,
2, 3-di hydr ofur anyl ,- - ydré?uranyl
tetrahydrofurany : thloph I, plperldlnyl,

thlonnf hol i ny ranyl, thiopyranyl, 2, 3-

di hydr opyr anyl r ahydr opyr anyl ,

1, 4-di hydropyri dj nyI 1, 4-di oxanyl, 1, 3-di oxanyl,

dloxanyl honDp|R r|d|nyl

2,3,4,7- tetrahydro 1 //- azepinyl, honopi perazi nyl, 1, 3-
1

1, 2,3, 6- tetrahif :gyrldlnyl, pi perazi nyl, norpholinyl,

wherein

R'is sele;ted from C,.salkyl, C,¢alkenyl, Cs.¢cycloalkyl, and C3_5cycloalkyl-
Ci4alkyl, wherein said C,_ealkyl, C;.¢alkenyl, Cs.¢cycloalkyl, and C;.¢cycloalkyl-
C).salkyl are optionally substituted with one or more groups selected from -R, -NO,,
-OR, -Cl, -Br, -1, -F, -CF;3;, -C(=0O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR,
-SO;3H, -SO;R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0O)NR;, -NRC(=0O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen, Cs.¢cycloalkyl or C,_¢alkyl;

R? is selected from -H, Ci.salkyl and Cs.¢cycloalkyl, wherein said C,_galkyl
and Cs.¢cycloalkyl are optionally substituted with one or more groups selected from
-OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR,
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di oxepanyl, 4, 7-di hydro-1I, 3-di oxepinyl, and
hexanet hyl ene oxi dyl.In addition, heterocyclyl

WO ninsceass ar omati ¢ het erocycl yl s or het er oar yl PCT/8E2005/000014

exanpl e, pyridinyl, pyrazinyl, pyrimdinyl,

pyridazinyl, thienyl, ftiryl furazanyl, pyrrolyl,

i m dazol yl, thiazolyl, oxazovy pyrazolyl,

i sot hi azol yl, isoxazolyl, 1, ,3- triazolyl,

tetrazolyl, 1,2,3-thiadiazolyl, 1,2,3-oxadiazolyl,
-S0O;M, 4SO4R, aS(B#Q/)IR» -UN2-0H, +G==Y0Rs eCHQ)NR;, -NRC(=0)R, and

RGO HRE S s, Tikpendeais Dhiimeenar firsalky and

Add] R N Ikied i € 0ANAlaH CSNERIRABARhASHEHEE] fSlkyl and

het erocyclyls (i ncluding both "aronmatic or
Cmmycl@akhyhanecopmomaﬂy sehan'pteé withnatisl o Imort geinips ne;Abcted from -OR,

S BHiindh 3593&5%0303%?& G ARYse, soun

-STBRZ OS(=OFRNCN, -0 NI RG ONRRI(=0YR ; and -NRC(=O
benzofuranyl 2, 3- d|h drobenz??Nran (-OYR,an =0y

ORs wﬂaemleu& anﬁﬁpenct@ﬁtlmmhmrog@mr&mm 1 i sochr omanyl ,
xant qulp Iﬁ? ngnﬁ,gtl&xe coﬁ%m’m&s Qﬁf A t&hrr?%ﬁ xn’vellltpqqloare repré/sehted

|50|n

bﬁﬁﬂhmlaylr mbﬂ:yﬂ qui noxal i nyl, quinazolinyl,
ci nnol i % pteridinyl, phenant hri di nyI perim dinyl,

phengntS losfilkb{lu 3 6&%%3123{1@911 Capsiratil -élzth; wherein said

, n
Sk il Batent APt B BRGNSt i
orhreorzm«mezgzmlgslselecﬂad dooan€hiabipyl,, -CFay Gaatkoxy,, chbao pfilaro yhd

acridinyl, pyrolizidinyl, and quinolizidinyl. In
R4 tion to the polycycllc heterocyclyl's descri bed

abovR? ishefesfe@®vrh YH dnd @, USIRS1; BRA YCycl i c heterocyclyls
mhereln the ring fusion 'bet ween two or nore rings

i ncl Riisseleoted fronab1- sﬂileylbambﬂmnﬁoﬂkﬂo both ri ngs and
UL AP RE BRDL ST RehB Bk Bear e P RgR ot
represented by formula I, wherein R' is selected from C,_salkyl and C;.¢cycloalkyl-
methyl, wherein said C,.¢alkyl and C;.¢cycloalkyl-methyl are optionally substituted

with one or more groups selected from methoxy, ethoxy and isopropoxy;
R? is selected from —H; and ‘

R? is selected from methyl, ethyl, propyl and isopropyl.

In a further embodiment, the compounds of the present invention are
represented by formula I, wherein

R' is selected from n-propyl, cyclopropylmethyl, n-pentyl, 2-methoxyethyl,
n-butyl, 2-isopropoxyethyl, 2-ethoxyethyl, 3-methoxypropyl, cyclobutylmethyl,
methyl, and ethyl;

R? is selected from —H; and

R? is selected from methyl and ethyl.



10

15

20

25

di azabi cycl o[ 2. 2. 1] heptyl ; and

7-oxabi cycl o[ 2. 2. 1] heptyl. The term "al koxy" used
w@bmseeans as a suffix or prefix, refers to radPCEbB2003/000014

the general fornmula - OR wherein Ris selected from

a hydrocarbon radical. Exenplary al koxy includes

nmet hoxy, ethoxy, propoxy, slépropoxy but oxy,

t - but oxy, i sobutoxy, cyclopropyInEthoxy, al |yl oxy, and

propar gyl oxy. The term "am ne" or "am no" used al one

or ak vall bafuhderstond p:hae\whxn compeursls tod thegueseat mveidtidnh@ntain

general formula - rein Rand R are .

oG ghiteh GFICEY B mor #yﬁ? BYERMQs may FYishigeanddsn
135@%%@' en'aﬁh&gaﬁh a)mw@l%&nylaﬁﬂn@ €or 312! r%én'ﬁ@ mm&m Tk

i odi ne. "Hal ogenated,” used as a prefix of
prgsentipyventiemscludes @y possiblerepdntoaeers, mastarh@ngsmapemates or

s (e S fREPoRad SR ESwfs EPTR svsichlly affvedhims SFHE°
cdMipdind @8 th i6AHROH AehyHe frepaiet, Fod exampR) @{/ %ﬁﬁﬁ%&&ﬁétbg‘raphw

acceptabl e salt thereof, diastereoners thereo
seemrahom ofrerasematss by synthests fiom optiellytdstive sifartmghmteuads M1by

IS S ect Creycl oal kyl ,

oy S AR oo (e Proce FFeS el PG neto¥E, 20 (1
C2- GrkhE msb be%pl@ﬁM&id&ﬁit%ﬁham&ﬁ&p@ﬁn(ﬁmf&h@ﬁem invention may
Ci ~al kyl are optionally substituted with one or_nore

e)@%t@a peomeriedigmars.dar eRmplaERnd Zaspmersjof alkgpes. “The present

il DSy g SR oot itgouliTrFola L R

furthBiden@derstanadhatNRCH ref9nt GRentibre ersdompRsses tautomers of the
Cééggggivﬁggkﬁnmiipydrogen C3. 6cycl oal kyl or

It will also be understood that certain compounds of the present invention may
exist in solvated, for example hydrated, as well as unsolvated forms. It will further be
understood that the present invention encompasses all such solvated forms of the |
compounds of the formula I.

Within the scope of the invention are also salts of the compounds of the
formula I. Generally, pharmaceutically acceptable salts of compounds of the present
invention may be obtained using standard procedures well known in the art, for
example by reacting a sufficiently basic compound, for example an alkyl amine with a
suitable acid, for example, HCI or acetic acid, to afford a physiologically acceptable
anion. It may also be possible to make a corresponding alkali metal (such as sodium,
potassium, or lithium) or an alkaline earth metal (such as a calcium) salt by treating a
compound of the present invention having a suitably acidic proton, such as a
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.
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R2 is selected from-H, C.6alkyl and C3. 6cycl oal kyl
wherein said G "al kyl and C3. 6cycl oal kyl are

WoOpiosoedaks y substituted with one or nore gr OupBCT/SE2005/000014

selected from-OR, -d, -Br, -1, -F, -CF3, -C(=OR,
-C(=O OH, -NH2, -SH, -NHR, -NR2, -SR -SQ3H, -SO2R3
-S(OR, -CN, C]—| -C(O OR, E%O)NRZ -NRC(O R, and
-NRC(O -OR, wherein Ris, independently, a hydrogen or
G Mal kyl; and R3 is selected from G _6al kyl and

C3. 6¢y ﬁh@éﬁl&)’dlmeﬂ\h EHeRlompdahd offormBRl Iabove Rty be converted to a
'C3. 6cycl oal kyl are oﬁtl onally substituted wth one or

hmr@cgutwaﬂx aeesptablecsgltior sptvatertheredd] partigplarly,an acid addgiem, salt

ﬁ%ydg%ﬂﬁ* by bBrapicl posie. addis, ,@%ime RS R

ta’iﬁﬁite é\lﬁ%ﬁ(e%ethﬁliésuWheﬁz&e Br Rtblaendsuippenelent |y, a
hydro en or Ci . I'n one enbodi nent, the

conp ﬂ@mlfcomemms‘é& &b Presang HiveBlioTedte Usefyl wtherepy epgecially
férqg%ﬁgfem %l&h{pﬂ hﬁ?lfpo% él?fé F% !:hsrgﬁg pgﬁy ﬁt:lﬂ'?thrﬁc pain,

a€ide ﬁe:mpd:médq;ahn «’padl (ﬁused:’cyycﬂhemhkty)ld ardiritig] migreine, v1sceral pain
optjonal ly bstituted with one or nore groups
e@effé@{f@aswﬁﬁmws{ dbe m‘@,ﬁéeteg:? BNAWF: chl or o,

fl uot%ngﬂqn@sf Sthe ll’Bgntll(ﬁl SEhSFhed 1ﬁfn9lﬁomdduﬁa%s es%emally for
C 3alk and R3 is selected fromG - al kyl,

actpuhmahkgliseasm sa¢ioastrethriéinifor slam gtaftst omgan mamplmmsandfsmllar

S\t}ﬁggﬁagﬁlf}? £2110 fgoqéggrtélg{%gﬁg% Safio rzﬁl%?%{aﬁi ot léﬁ 3s e tumodr agents

abBafr Viedl ,Iﬁyl nmet hyl ,. V\/nerel n said G ”al kyl and
Crcycl oal nmet hyl are optionall e{' substituted with

one &onrmnéd@qfdbbmvs@mme tsefitlomdmspsrosigtes whers dpgengention or
d&'&%gg’tl%?l%%plmd receptors is present or implicated in that paradigm. This may

involve the use of isotopically labelled versions of the compounds of the invention in
diagnostic techniques and tmaging applications such as positron emission tomography
(PET).

Compounds of the invention are useful for the treatment of diarrhoea,
depression, anxiety and stress-related disorders such as post-traumatic stress '
disorders, panic disorder, generalized anxiety disorder, social phobia, and obsessive
compulsive disorder, urinary incontinence, premature ejaculation, various mental
illnesses, cough, lung oedema, various gastro-intestinal disorders, e.g. constipation,
functional gastrointestinal disorders such as Irritable Bowel Syndrome and Functional
Dyspepsia, Parkinson’s disease and other motor disorders, traumatic brain injury,
stroke, cardioprotection following miocardial infarction, spinal injury and drug
addiction, including the treatment of alcohol, nicotine, opioid and other drug abuse
and for disorders of the sympathetic nervous system for example hypertension.

Compounds of the invention are useful as an analgesic agent for use during

general anaesthesia and monitored anaesthesia care. Combinations of agents with
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R2 is selected from- H and R3 is selected from

nmet hyl, ethyl, propyl and isopropyl. In a further
werdsadsdmst , t he conpounds of the present i nveptT/Om085/@0014

represented by fornmula I, wherein RL is selected from

n- propyl, cycl opropyl nethyl,_n-pentyl, 2-nmethoxyethyl,

n- butyl, 2-isopropoxyethyl, 1% ethoxyethyl,

3- met hoxypr opyl , cyclobutyInEthyI, nmet hyl , and et hyl ;

R2 is selected from- H and R3 is selected from
diﬂﬁﬁéﬁt}ﬁropﬁﬂdeseirh yften tiseditd hclﬁevambﬁlaﬁemf affettahestledfo maintain

npounds of the present inventiqQn contain gne Qr nore

thenapheliCeyAe (S8 AMESROFRIAFRIGs THFCLE FR2XAY0R And serlakan).
Intgffde%ltm s c@t'ﬁ_glngﬁoﬁ %llﬂa%ii ARestRORAL ﬁy?ﬁ%flésc aﬂlolyﬁlﬁsé

lastereoneric forns, or as a racem xture
nemmemsmlaxibimémrsimdopmﬂudes any possi bl e enanti oners,

di astereo race tes or, ures there of a

o B e serpe ol The inyigh s fodues oLl ¢iahe epesugg
ac&ﬂ&ang @matfaﬁnaa Itab@vel PORRY i@ ABYir E PhedesRcht f&%e

exanpl e, by chiral chronatographic separatlon of

treatasatref @)y df\the genditeagissliscnssad @m\fecal ly active st art i ng

T b B L G SRS (RS o e

sufi@iigeRbratafgl of tmtcoﬁamom HisERERPABAE, wﬁeréﬁyeaxpét@es:ﬁ% amount of
i nvention may exi st as georret rical i soners,

a coppaptdaqeogdiag 1o the frerdd bidboyr ks administared be peaant in need of

n includes any geonetrical isomer of a
Su‘%:h(r)]&rlr%%nxg of Formula |I. It will further be understood

t haThufiehpinwstidn providas 4 composdrgfdsseda 1,a tphamiasewtically
acctegt%bfe snPt or r;cc)ilsvatoefthérre;gf 1;50 lgeremgetlore defined for use in therapy.

In a further aspect, the present invention provides the use of a compound of
formula I, or a pharmaceutically acceptable salt or solvate thereof, as hereinbefore
defined in the manufacture of a medicament for use in therapy.

In the context of the present specification, the term "therapy" also includes
"prophylaxis” unless there are specific indications to the contrary. The term
"therapeutic" and "therapeutically” should be contrued accordingly. The term
"therapy" within the context of the present invention further encompasses to
administer an effective amount of a compound of the present invention, to mitigate
either a pre-existing disease state, acute or chronic, or a recurring condition. This
definition also encompasses prophylactic therapies for prevention of recurring
conditions and continued therapy for chronic disorders.

The compounds of the present invention are useful in therapy, especially for
the therapy of various pain conditions including, but not limited to: chronic pain,
neuropathic pain, acute pain, back pain, cancer pain, and visceral pain.

In use for therapy in a warm-blooded animal such as a human, the compound

of the invention may be administered in the form of a conventional pharmaceutical
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It will also be understood that certain conpounds of
the present invention may exist in solvated, for
wexaspéashydrated, as well as unsol vated for msPCT/$E2003/600014
further be understood that the present invention
enconpasses all such solvated fornms of the conpounds
of the fornula I. Wthin thé4 scope of the invention
are also salts of the conmpounds of the fornula I.
General |y, pharmaceutically acceptable salts of
cofpapition by aaf rddheimhxdﬁgktra]lﬁ\dﬁﬁﬂimMumly fibcatah&jusBtopically,
' standar.d procedures well  known |Pythe art, for
(

m'gﬁsélﬁg%lye ITapEHitRRELlyq Intrathoraqial]ye HW%Y eRRKSIYe CRIGHIIYYNG, f or
intgﬁ;tggn%:llz,’ 1%&&?&&%&&%@1@& eirgl 5 1%1}50 ?lmrgo fHe! ng’nt for

or acetic to a
phy dhohe ginbadimentcitthp irehtomnhoroutd 6f adayiniatrstionxaay be orally,

. OSSIb|e to nmake rresponding al kali metal (such as
1“@%V§Pﬁ‘l‘ﬁyﬁ’b‘t"§§§’luﬁﬁ‘r\?arg'r lithium or an alkaline earth

et afhe(RiEsde il @peil & rowR ot adidistefbh e Qe%HESp@NHQ

of the present i nventl on having a suitably acid
digpass, ags atgiwhlghtsofethe:mtmkynd @that:ﬁadtom ncamalir nmimdﬁrd:dwb)othe
ent. o kaJ i ne

i Bhiiikiad it o Binind Tk M Viond S imthrang Yohdbe Tef t the

mmb{s&&pﬂﬁhfoﬁp@umﬁp@hém basi ¢ organi c am ne (such as
choline or neglum ne) in an aqueous nedium followed

by dHPEIPariag aharp@wmceleﬁqnnmtt@@h fiogLids cpmpeownss of this

inGR 85“ ggtg,tphahﬁfce gﬁp?gbl% J%Js%ah b@gﬁl\é Sgﬁ‘%’ alg(thuld.

conver I'ca y accepta
Sotid|fuah prephrationd mcl}ndé bowdd:ra,l’ thiyletsadisperitleagativléso tapsales,
such as a hydrochl ori de, hydrobrom de, phosphate,
» SRS SURPQREY e, nml eate, tartrate, citrate,

met %Qﬁgycl:a?ﬁﬁrlﬁh Be Ohé 87 BtGBEEHERNRARK Ena Ji% 0% Eliluents,

conpounds the present 1nvention are Usel
flavheng pgents; sgekilia¢rs ylubmcantsh suspemdingregintsy bindarsi oruablp ain
dlslr?tggra%lhg Qgen% l'“i:thcafal1 3ls6 I?)re%?lle%cﬁ)shﬂting Tater aﬁt hic pain,

In powders, the carrier is a finely divided solid, which is in a mixture with the
finely divided compound of the invention, or the active component. In tablets, the
active component is mixed with the carrier having the necessary binding properties in
suitable proportions and compacted in the shape and size desired.

For preparing suppository compositions, a low-melting wax such as a mixture
of fatty acid glycerides and cocoa butter is first melted and the active ingredient is
dispersed therein by, for example, stirring. The molten homogeneous mixture in then
poured into convenient sized moulds and allowed to cool and solidify.

Suitable carriers are magnesium carbonate, magnesium stearate, talc, lactose,
sugar, pectin, dextrin, starch, tragacanth, methyl cellulose, sodium carboxymethyl
cellulose, a low-melting wax, cocoa butter, and the like.

The term composition is also intended to include the formulation of the active

component with encapsulating material as a carrier providing a capsule in which the
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acute pain, cancer pain, pain caused by rheunatoid
arthritis, mgraine, visceral pain etc. This |ist

w6 bmshebiowever not be interpreted as exhaust i REI/SE2005/000014

Compounds of the invention are useful as

i mmunonodul ators, especi-ally, for autoi mune di seases,

such as arthritis, for skin afts, organ transplants

and simlar surgical needs, for collagen diseases,

various allergies, for use as anti-tunmour agents and

aétiMel covipoatntd@éthtos witGonpatherdanddrs) is eurironneled bpa cafrier which is

useful in _disease states where degen ration or

thysdn arseeintion Wfthé‘plsdﬁ“aaﬁlécféﬁlﬂ%? arejiac bﬁ?eé’sem or

| mpl h lcin BEYseldBY Qb i
}Iﬁ?opf Jrg"?: %ﬁ@g& ga\éﬂsul@@c se lY(?dééag Tins

i SO rsions the conmpounds
smmw fmveralladmmmadbagnostl c techni ques and i magi ng
appl i catigns such as on em ssi on t.ono phy. .
(PETHid, Soiophaids SHITRS sh Pensiory fnd Bptisipgs. For

ekdffk, r@?é’rﬁe c}?J‘ate‘ii loRlalt? propy ek gﬁ)%%'l MlutiGHYIrehYactiPe compounds

stress rel ated dlsorders SucC post - traumati c stress
iy be rlrdlardsprepmmmnsdurtzhld ér pag@malaadlmmdtrm dtiquid

di d | si
c{fPSONEF oo AR 2P SOAHRL I eEoh ok PEBIRIHF 2Xogh,
syafibus nental illnesses, cough, lung oedema, various
gastro-intestinal disor der S, e.g. constipation
f unc Aiaseels sghiions fasosal admanisstion@a bs pswparedzy dissolving the
é \re co ogelﬁqx@éte?%ﬂ&j 58&]}?% g\ﬂ?ﬂ?i:eu&%xjagﬂaﬂéa g%g&lt? 'stabilizers,

I Sease an I SOr

.ahd ﬂmmhincg agemts Bs dadirgdy Aqatduslsaspensios fopoadl @sd ¢aarbe made by

foll ow ng_m ocargl al infarction, spinal injury and
dt?P%FQde’é‘? fingly dividedactive Rempenent nowsteRiogetber Witk a iscous

oS8 I s RO, Sl SN Bt
carbaxyphethylyqetnloss) and nther 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
from 0.10 to 50%w, of the compound of the invention, all percentages by weight
being based on total composition.

A therapeutically effective amount for the practice of the present invention
may be determined, by the use of known criteria including the age, weight and
response of the individual patient, and interpreted within the context of the disease
which is being treated or which is being prevented, by one of ordinary skills in the art.

Within the scope of the invention is the use of any compound of formula I as
defined above for the manufacture of a medicament.

Also within the scope of the invention is the use of any compound of formula I

for the manufacture of a medicament for the therapy of pain.
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Conpounds of the invention are useful as an anal gesic
agent for use during general anaesthesia and nonitored
wanmessdiesi a care. Conbi nations of agents w t heicT/6E20e51000014

properties are often used to achi eve a bal ance of
effects needed to maintain tﬂ? anaesthetic state (e.qg.
ammesi a, anal gesia, nuscle refaxation and sedation).
Included in this conbination are inhal ed anaestheti cs,
hypnoti cs, anxiolytics, neuronuscul ar bl ockers and

opi onitioﬁlalslxo pwividedns theaiss oDy <m‘mpduad aenoeding deblsmtldnéfor

use of. an s._accor to the fornula
R of R EGATIoRE o A BRTagy L CBAID SO icluding,
bﬁtr RARlNERH t@fch%ﬁr{c phin! Mer&RaHL bhlﬁnz?cu@é Sl Hasd Fﬁﬁ,oé’a%ceﬁam,
further aspect of the invention is a nmethod for the

amdwqmmalmf a subject suffering fromany of the

condlt S di s ed ab er.eby. a

cmouf R EREs SpET ST AR maRER & RERI R e ekt o S oigpioyfering
frofn BFTOfMhS EHdREbnk AisduRed abdVe, WhefBP dn effedeimount of a

treatment. Thus, the inventi on provi des a conpound of

cerppoumdaaceording tophe formulatliabaye.ys adreiajstesed t apdtienbin need of
1%%“%3% thereof, as hereinbefore defined for use in
p@y In a further aspect, the present invention

pr ovAddiionbRy,ubere & pravided phimthactutical eathgositionongprising a
har ceut [ ca{él y acceptabl e sg! t or solvate thereof,
C%p EhioapBlad. efct PrEmaceyticaly HgrRIRBIE Salf hegmof4n association

Hﬁgﬂeuﬁeg[nyua%@eﬂtgbgpgrh@py In the context of the

pre nt speciftircation, the term"therapy" al so
i ncl Bd@sulapiyoqhblgpl 1amosszedraI phesnideetieal aompesp'émi édmprising a

I ndi cat | t he ar The ter t.h utic"
coffgpuegrad T ApRBiTc o 4 §PTEA G e escethie g etlt BEEBap dgiopiaton
with@ phaficebNeNBR cepMBIO Latribhfor AR Ino®d pdrilullf 83 Hherapy

i nvention further enconpasses to
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 L.

In one embodiment, the present invention provides a process for preparing a

compound of formula I, comprising:
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adm ni ster an effective anount of a conpound of the

present invention, to mtigate either a pre-existing
wat®measa4st at e, acute or chronic, or a recurriPgI/SE2005/000014

condition. This definition al so enconpasses

prophyl actic therapies for evention of recurring

condi tions and conti nued therapy for chronic

di sorders. The conpounds of the present invention are

useful in therapy, especially for the therapy of

variou® pain conditions including, but not linmted to:

chroni ¢ pain, neuropathic pain, acute pain, back pain,

Day. Q pahn. In use for therapy in
ag a human, the conpound of
S q ‘sﬁereéiln the formof a
conventi onall phafmaceutic conﬁb3|t|on by any route
i ncluding orallyy intranuggul arly, subcutaneously,
topically, |nt[: nasal | y, |ntraper|toneaIA
I

i ntrathoraci al iintravenously, epidurally,

i ntrathecally, acerebroventricularly and by
injection into t e joints. In one enbodi nent of the

i nvention, the rRUte of administration may be orally,
i ntravenously or intranuscularly. The dosage w ||
depend on the routel of adninistration, the severity of

P L s R e

physi ci an, when determ ning the individual regimen and
dosage | evel at the nost appropriate for a particular
pati en®. Far preparing pharnaceutical ..conpositions

e coppounds of. _this invention, inert,

pr%gﬁgations i ncl ude
ul es, capsul es,

cachets, and supoOS|tor|ea

N R

I

wherein X is a halogen;

R! is selected from Ci.salkyl, Cyealkenyl, Cs.¢cycloalkyl; and Cs.¢cycloalkyl-
Ci4alkyl, wherein said C;_galkyl, C;.¢alkenyl, Cs.scycloalkyl, and Cs.¢cycloalkyl-
Ci.4alkyl are optionally substituted with one or more groups selected from -R, -NO,,
-OR, -Cl, -Br, -1, -F, -CF3, -C(=0)R, -C(=0)OH, -NH,, -SH, -NHR, -NR, -SR,
-SO;H, -SO2R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0O)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.salkyl;

R? is selected from -H, C,salkyl and Cs.¢cycloalkyl, wherein said C,.¢alkyl

N
H

and Cs.cycloalkyl are optionally substituted with one or more groups selected from
-OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NHj, -SH, -NHR, -NR;, -SR,



A solid carrier can be one or nore substances, which
may al so act as diluents, flavoring agents,
weoloshbediszer s, | ubricants, suspendi ng agents, BPCTISEI85/000014
or table disintegrating agents; it can also be an
encapsul ating material. In pgwders, the carrier is a
finely divided solid, which'is in a mxture with the
finely divided conpound of the invention, or the
ci{Jve conponent. In tablets, the active conponent is
'Sﬁsi‘c‘e PUR:n H&cha‘Wi O, hLFRYORN L TEDNRs aNR E(FOIR napd
_ td j j t.a ti 0 ted in
NP QR R L R RS, B SBRosBREr LA 1 ory
conpRsistseloctsd fran Cuatisil kihd G; ¥&sloalkeA) viteeréin Rhigicy r6§n<?f and
CfatHg Ecid SI cehides,and cocoa butter is first nelted
HECIPHEY LATe PRRenally sukptigped with gns g mosrigionpy sslertds frotieOR,

S -CHBRPLAE U ICOOR L -DRoH NSO SR S

t hen poured into Conveni d” b not” af Towved
-SPRCEGHFOIACHGHOH;, f-C(=OR,a0(0ONR 4, iINRE (DR, ABGNESI UM
b ,..Jagnesi um.stegrate, .talc, |actose, sugar
'Ng@ t—lgﬁ'?jlgethﬁrﬁgﬂ ?{s@t ‘é‘p@?ﬁna?rfté’g abydogen pethsplkdel | ul ose,
S 0diTH Ah6tREDYEHRL B | P& £ -
cocoa butter, and t hgﬁﬁrisg}.ltq'lﬁ'ﬁ%m?g P?ng%g%pgo%ﬂa?? S%?&i Repanng

a compeundh pEfoamglat Iy, coroprigingt he fornul ati on of the active
compongnt with encapsul ating naterial as a carrier

provi djjng a capsul e in which theactive conponent (wth
o\ thqut gt her carekers) is surrounded by a carrier
whidh is in ag tio®with it. Sinmiiarly,
cacbets & T udg bl etls, p ers, cachets, and
capsul es ca R d~désage forns suitable
for oral administration. Lpquid form conpositions

i ncl ude sol uti y suspengions, and enul si ons. For

exanpl e, sterile ter or water propylene glycol
sol uti ons of %J tive conpounds

)

10 R*
11

reacting a compound of formula II with R*-CHO:

O
DAGYYE
) N/”\O/R:"
P
S
N
H

15 I
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may be liquid preparations suitable for parentera
adm ni stration. Liquid conpositions can al so be

wo ecoosmbated i n solution in aqueous pol yet hyl eneCObEm03/000014

sol uti on. Aqueous solutions for oral adm nistration
can be prepared by dissolving the active conponent in
wat er and addi ng suitable cottrants, flavoring agents,
stabilizers, and thickening agents as desired. Aqueous
suspensi ons for oral use can be nmade by dispersing the
f i nelwheehin RA écketecteidvieons oHp Cpesikyliand\@iseyclaabigd] wikereinishid

vi scous_ material such, as_natur.al nt heti ¢ guns,
GredlkRand Faryalonl ogh %&na@bawhfm%%ff %&ﬁyﬁ%f)hwre groups
S%lﬁétledjkrgﬁle-'R, e, CORELCE USPENdE NG QWL@)K”-@(“—OOQ%F -%é_SH,

armaceut 'cal “forrulatidn’art. pendi ng on
-NHRaelNRp)i-SRy 80:0h ; SO -Bir0)RaeEN @) -CEHOR, tCEO)NR,)

fe ly . inglud om 0. 05%.ta 99%w r cent b
REGFO st RO DR Mrersp i ndene i Fiftopsitor
[ und of the invention, all percentages by weight
bei ng_based on total conposition. A therapeutically

ef f e®iis/selestasfvom Yy Crsadkop and Co-seycliiallyhevimreinsaid Cialkyl

i ayent i pn be..det.er mined, .by..the e of kno
apd £ s clpaoE s e Ra vl ed i ohe T or8 grdiips atigted frgm
-ORgiCY Bial], IRLCEHLC(=R, LOES)DEE L REL, WMSH) i-NHR)ENRORERXT

of the disease which is being treated or which is
-HRithgSEeRASETQR, -6, JAH, oﬂ%%@&»a%@)h’ﬁh, NREEPR, apd .

NKCCLOLORCHAEARERT,, ihdehdPHR0; 4 BcbBerd St LA Bland"Y
manuRA d¢ selexteat frem G GalkplmidiCs Ay coalioylt hereihaid€ pptkydaind

the {nyention is the use of any conpound of formyla I
C3.6cycioa kyl are optfonaﬁy substsltuted w1%1 Xne Or Iore groups selectrc‘eqiI from

C,.salkyl, halogenated C,.salkyl, -CF3, C,.¢alkoxy, chloro, fluoro and bromo.
In a further embodiment, the present invention provides a process of preparing

a compound of formula I, comprising:
O
N 0
) J R
I?l O
[Nj )
\
R’

1
reacting a compound of formula IV with R*-0-C(=0)-X:
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wa@ememeiimg to Formul a |

for the manufacture of a nedi canent for the therapy of
pai n. Additionally provided is the use of any conpound

medi canment for the therapy of various pain conditions
i ncluding, but not limted t%f chroni c pain,
neur opat hi ¢ pain, acute paiﬁ% back pain, cancer pain,
and visceral pain. A further aspect of the invention
is a nethod for therapy of a subject suffering from
any of G he conditions discussed above, whereby an
ijve anount of a conpound according to the
abdye, isadm nistered to a patient in need

. ] jnal |y, there is provided a
pha ceu 2 \CONPAS Qn conprising a conpound of
Fofmula |, or a phar maceutldal » acceptabl e salt
thereof, in assogi ati on wigh a pharnmaceuti cal »
acceptable cargiery Particularly, there is provided a
phar maceuti cal | conposition conprising a conpound of
Formula I, or R rmaceutical  acceptable salt
thereof, in assog¢iation with a pharmaceutical®
accept abl e carriRl for t herapy, nore particularly for
therapy of pain. Further, thére is provided a
phar maceuti cal conppgition conprising a conpound of
Forrmula |,_ or a pharmaceutical acceptable salt
t her wherein ¥ 153 B8Jegelti on with a phar maceutical
accept ahl refd [ h it

€R %ngeg%ﬂ fldnff C, thikyl d?%%géréngfé 63-6@}’0?(% illg’l,pdrnggféiﬁ:ycloalkyl

di scusse ove. Inafu pect’,

of suych t

. Ci.qalleyt winereinrsaid Ciaalkyl, @ tshikenydf Cpgegplanlikyly and Comyoloatkybf - .

CL%Ekn}H Ialae olp'tionally substituted with one or more groups selected from -R, -NO,,
-OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR,
-SO;H, -SO;R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0O)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C, salkyl;

R? is selected from -H, C,¢alkyl and Cj.¢cycloalkyl, wherein said C,.galkyl
and C;_¢cycloalkyl are optionally substituted with one or more groups selected from
-OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=O)OH, -NH,, -SH, -NHR, -NR;, -SR,
-SO3H, -SO;R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0O)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.¢alkyl; and

R® is selected from Cy.¢alkyl and Cs.¢cycloalkyl, wherein said Cy.¢alkyl and
Cs.scycloalkyl are optionally substituted with one or more groups selected from -OR,
-Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR, -SO;H,
-SO;R, -S(=O)R, -CN, -OH, -C(=0O)OR, -C(=O)NR; -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.salkyl.

Particularly, the compounds of the present invention and intermediates used
for the preparation thereof can be prepared according to the synthetic routes as

exemplified in Schemes 1-4.

for the nmanuf act ure of PEI/SE2005/000014



In one enbodi nent, the present invention provides a
process for preparing a conpound of fornula I,

W@ o0upn6EIg: reacti ng a conpound of formula |1 ®CT/BE2005/000014
R1-X: wherein X is a halogen; Rl is selected fromQ -
al kyl , C2-6al kenyl , C3. 6cyc|§fl kyl, and
C3. 6¢cycl oal kyl - G ~al kyl ein said C
al ky1, C2- 6al kenyl, C3.6c¢cycl oal kyl, and C3-6cycl oal kyl -
G .4alkyl are optionally substituted wth one or nore
groups selected from SfhemeNO2, -OR, -d, -Br, -1, -F,
-CF3, -C(=0OR, -C(=O OH, -NH2, -SH, -NHR, -NR2, -SR,
-SBH, -SA?ZR, -S(OR -CN, -OH, -C(OOR, -C(ONR 2,
-NRC(O R, and -NRC(O) -OR, wherein Ris, independently,
a hydrogen or Ci”aRkyl; R2 is selected from-H,

G "al k and C3 @ | kyl, wherein said G “~al kyl and
CS_GCJ%F%QF'R (s UmOnal I y substituted with one or
nor e grou%sééseﬂ%cted from - orR -d, -Br, -I, -F, -CF3,

-C(QR - -NH2, -SH, -NHR, -NR2, -SR S(IBH

C(O) NR 2,

75 $S( O, o C( 0)

F%"L'I‘l%ééfm < wherai dependess) ahcr,
a”hydr geh or ,|Js NeO ™
G - 6al kyl anc. C3_6£y3l oal kyI, wherein ggid G °- PR MeCN
afiimeditlcy cl oal'k nagpt i onal |y substituted with one

or nore groups ®elected from-OR eldegiasB’» -1 -F
-CF3, -C(OR -C(OOH, -NH2, -SH, -NHR -NR2, -SR

-SGBHO -S2R, -S(OR, CN -OH, -C(OOR o-C(ONR 2
\ NRC(]) ?rtanc Ci Ris. g

)E -toluoyl-
) VI n anot ner e
present i nyention pr(oowpdca@ylatarpno@cjcess for preé

conpound @ jor nul a 1T, ganprisihg:

racemic

enantiomerically pure

Intermediate 3
Intermediate 4a: (S) enantiomer
Intermediate 4b: (R) enantiomer



Il reacting a conpound of forrmula Il with R4-CHO

Ilwherein R4 is selected from- H C al kyl and
wEBoyakoal kyl , wherein said G .6al kyl and  PCT/SE2005/000014

C3. 6¢cycl oal kyl are optionally substituted with one or

nore groups selected from-R._-NO2, -OR -d -Br, -I,

-F, -CF3, -C(=OR -C(O H, 23\II—|2, -SH, -NHR, -NR2,

-SR, -S@BH, -SAXZR, -S(OR -CN, -OH, -C(OOR,

-C(=O NR2> -NRC(=O R, and -NRC(O-OR, wherein R is,

i ndependently, a hydrogen or C,.6alkyl; R2 is selected

from-H, C .6alkyl and @s?@ﬁ%?al kyl, wherein said

C ~al kyl and C3. 6cycl oal kyl are optionally substituted

with one or nore groups selected from-OR -d, -Br,

-1, &, -CF3, -C(OR -C(OOH -NH2, -SH -NHR -NR2,

-,SRNR, - S( Q)ReroGNjcarnd@kt - C( O) ORJ - C( O) NR

2, INRC(QR, d - NRC( OSety® Cafppattei n R i s7 N
inépenld‘%ydmw; apdl '0 O NH
sel ected P‘Bm G ~al kyl apd G3; 6¢ycl oal kyl, wher ei ny ?
said G - kyl and C3. Q%edfa.a&,mtl?, are optionally
substituted with one or nore groups sel ected fromi

al kyénantibvati@genat ed G - al kyl, -CF3, G ~al koxy, chl e«o,
fluoro andbronp. In a further enbodi nent, theeqaitiesaealy pure

i nvaffemetraP8Pdes a process of preparing a conpound

of fornula I, conprising: | reacting a cOoNPRIRLERA sa: (s) enantiomer
formula IV with R3-0-C(O - X 1V wherein X i Singmivaihte e (R) enantiomer

1) Zn (dust); toluene

Q . . o.
Mo IOLDS,,
H

2) Trifluoroacetic acid; DCM [Nj
N
H

(S) enantiomers:
Intermediate 6: R*=methyl.

(R) enantiomers:
Intermediate 7: R*=methyl;
Intermediate 8: R3=ethyl;
Intermediate 9: R3*=isobutyl.



Rl is selected fromG - al kyl, C2-6al kenyl,
C3-6c¢cycl oal kyl, and C3. 6cycl oal kyl - G . 4al kyl, wherein
w6 200d/06&6148 al kyl , C2-6al kenyl, C3. 6cycl oal kyl , BOTISE2005/000014
C3_6cycl oal kyl - Ci ~al kyl are optionally substituted
with one or nore groups selected from-R -NO2, -OR
-d, -Br, -1, -F, -CF3, -C(3R -C(=O OH, -NH2, -SH,
-NHR, -NR2, -SR -S@3H, -SXZR, -S(=OR, -CN, -OH
-C(OOR, -CCONR 2, -NRC(OR, and -NRC(O -OR, wherein
R is, independently, a hydr&gen3or C "alkyl; R2 is
selected from-H, G "al kyl and C3-6cycl oal kyl, wherein

sai @ G "al kyl and C3_6cycl oal kyl are optional

supstitut ed oM t hyjone or mor e groups sel ect ed§1QFr 0

- ’ )L'3CFSaR4.Q (5 Br. %»%EL 'le’ - O /U\ 3
-NHR, NRY, TSR~ 08BH™MIMPR, S(OR, -CN, ~-OH, N OR
(O R, AN ONR 2, - NRSLO-R—anre—NRE-O—-OR, V\hengWl

R is, independently, aAdshgeogeOdsi:AcpH 8Fkyl; and N

sel ected Hrom G - al kyl and C3.6cycl oal kyl, wherein ]

sakgmgdia@él.gg__\qethﬁrzg eﬁgﬁﬁoﬁ&‘é{c' oal kyl are optionally R
su )

eEnebibtt GR:Methi), (R)RRAnIMeADr € gr oups sel ected
- Qnt’ennegptg 8:.R|’=’ethyI,R]’R) en@‘w@’er - C( O) R - C( O) ()-L
-NHR, -NR2, -SR -SM8H, -SXZR -S(OR, -CN, -
-C(OOR, -C(ONR 2, -NRC(OR, and -NRC(O) - OR,
R is, independently, a hydrogen or Ci "al kyl .
‘Particularly, the conpounds of the present

and internedi atesused for the preparation thefdiputd

- NH2,

from-0OR
- SH,

H

Re=methyl, {S).enantiomers:
éﬂ%é&n%“ﬂz =(CH,)OCH,;

Compound 2: R*=propyl;

i NGeembUnd B Ré=butyl;

4=ethyl;
4=cyclopropyl;

be prepared according to the synthetic rout eScopound 6: Ré=cyclobutyl.

exenplified in Schenes 1-4.Schene 1 racemnic
enantionerically pure

R3=methyl, (R) enantiomers:
Compound 8: R*=(CH,)OCH,CH;;
Compound 10: R4=ethyl;
Compound 11: R4=propyl;
Compound 12: R*=butyl;
Compound 13: R4=cyclopropy!;
Compound 14: R*=cyclobutyl.

R3=ethyl, (R) enantiomers:
Compound 15: R*=(CH,)OCH;;
Compound 16: R*=propyl;
Compound 17: R*=cyclopropyl;
Compound 18: R4=ethyl;
Compound 19: R4=methyl;
Compound 20: R4=H;



Internmediate 3 Internediate 4a: (S) enantioner
I nternmedi ate 4b: (R) enanti onmer Schene 2

wenapbsaneri cal |y pure boc enantionerically pup@r/SE2005/000014
Internmedi ate 4a or 4b Internediate 5a: (S) enanti omer

10

15

t ol uene

Internediate 5b: (R) enanti gger 1) Zn (dust);
Cl- OR3 2) Trifluoroacetic id;, DCM (S) epantioners:
Intermediate 6: R3=nethyl. (R) epantiomners:
Internmediate 7: R3=nethyl; Internedi ate 8. R3=ethyl;
Intermedi ate 9: R3=i sol§ehepp4Schenme 3 Internedi ate 7:

R3=net hyl, (R) enaptioner; Internediate $: R3=et hyl ,
(R pepantioner R3=nmethyl, (S) enantiomerg: Conpound 1:
_Ra=] OCH3; N o
N
JAOYS 7 A oue
NO, N H

1) Bromide; K,CO3; DMF;

N - (
[N j microwave N N j
H

2) Iron (powder);

J
ethanol/ THF/H,0/NH,CI Cl12)

Intermediate 4b 3) Zn (dust); toluene OMe
j)\ Compound 7: C1
o “OMe Compound 9: C2
BIOLOGICAL EVALUATION

The compounds of the invention are found to be active towards d 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. 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 d receptors and ICsy is obtained to determine the selective
activity for a particular compound towards & receptors. In the current context, ICs;
generally refers to the concentration of the compound at which 50% displacemenf ofa
standard radioactive & 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 x, & and p receptors and

neomycin resistance are grown in suspension at 37°C and 5% CO; in shaker flasks
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Compound 2: R4=propyl; Conpound 3: R4=butyl; Conpound
4. Rtethyl; Conpound 5: R4=cycl opropyl; Conpound 6:

wodesspadiabut yl . R3=net hyl , (R) enantioners: CopQDsEx08000014

Rt (CH 2) OCH2CH3; Conpound 10: R4=et hyl; Conpound 11:
R'propyl ; Conpound 12: R*butyl; Conpound 13:
Rrcycl opropyl ; Conpound 14: cycl obutyl. R3=ethyl,
(R) enantioners: Conmpound 15: R4=(CH2) OCH3; Conpound
16: R*propyl; Conpound 17: R*cycl opropyl; Conpound 18:
cBritamiihpy ¢ alciGimrfoepuD N EN 1 0%REFB 8 6y BC SChhPoRIntbni2OF -684 axtd 600
Schene 4 O Conpound 7: Cl1 Conmpound 9: C2
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 (SOmM 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
are combined and spun at 46,000 g(max) for 30 min. The pellets are resuspended in
cold Tris buffer (50 mM Tris/Cl, pH 7.0) and spun again. The final pellets are
resuspended in membrane buffer ( 50 mM Tris, 0.32 M sucrose, pH 7.0). Aliquots (1
ml) in polypropylene tubes are frozen in dry ice/ethanol and stored at -70°C until use.
The protein concentrations are determined by a modified Lowry assay with sodium

dodecyl sulfate.

Binding assays

- Membranes are thawed at 37°C, cooled on ice, passed 3 times through a 25-
gauge needle, and diluted into binding buffer (50 mM Tris, 3 mM MgCl,, 1 mg/ml
BSA (Sigma A-7888), pH 7.4, which is stored at 4°C after filtration through a 0.22 m
filter, and to which has been freshly added 5 pg/ml aprotinin, 10 uM bestatin, 10 pM
diprotin A, no DTT). Aliquots of 100 pl are added to iced 12x75 mm polypropylene
tubes containing 100 pl of the appropriate radioligand and 100 pl of test compound at
various concentrations. Total (TB) and nonspecific (NS) binding are determined in
the absence and presence of 10 pM naloxone respectively. The tubes are vortexed

and incubated at 25°C for 60-75 min, after which time the contents are rapidly
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CAl Owve BI OLOd CAL EVALUATI ON The conpounds of the
invention are found to be active towards d receptors

w0 nood@sandl ooded ani mal, e.g., human. Parti cul B¢1/§EI0DF000014

conmpounds of the invention are found to be effective d
receptor ligands. In vitro assays, infra, denonstrate
these surprising activiti es,z@speci ally with regard to
agoni sts potency and efficacy as denonstrated in the

rat brain functional assay and/or the human d receptor
vheunei-filtereld aad sayhed Witls abcra it D e/ totRyicbd wiash buffiet (5@ miM Tris, pH
vVivo activity an ot be linearly correlated with
76 AcgMat - rough G Riers (et oreseSizgdor f eash i i1 %
' ihor Thd'BldfoaBiity tEERRRL i
plbléggl%go 1Elgli #é'g tooadetlg)r/ﬁpﬁlgtr?tﬁ@%ggﬁecﬁve %clﬁleagp 9W1tha
btarcoantpaiftircodlang the fjernfdr avheast d2h th mémetsarosataiding 647aml
S SR Pt e B e e Het e e SRS the itation i
oPLSHY-RIGEd 'msﬁﬁe@uﬁﬁﬁ&gg\ﬁgicﬁ aft Qadel VBB & ?ciﬁﬁileﬁﬁ buffer, and

| i gand has been observed. The activities o
doedrpoamevenahdd Wsfok2hdllm fikergyiates are spunted goa TrepSame (Packard)

siml Yo LN NI LT O el..Cell culture Human
oBedding T B0 sl Al Fthan k “d and m
1;jrece tQrs and neonycin resistance are grown in
—&Q—Qg&ém 37C and 5% CQ2 in shaker
fl askscontai ning cal ciumfree DVEMLO% FBS, 5% BCS,
0. 19%!PF aBHstaCckVibRof the qompeHng i neauFRe b deterniging the degree

t(?%%lﬁ:?}l%%(ﬁﬂgﬁﬁ%h&%@g%ﬁﬂf&hﬂéf dettvatds i ﬁlﬁhﬂg RB&TP 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 ECs and Emay values of compounds are
determined from dose-response curves. Right shifts of the dose response curve by the
delta antagonist naltrindole are performed to verify that agonist activity is mediated
through delta receptors. The E.x values were determined in relation to the standard &
agonist SNC80, i.e., higher than 100% is a compound that have better efficacy than
SNC80.

Procedure for rat brain GTP

Rat brain membranes are thawed at 37°C, passed 3 times through a 25-gauge
blunt-end needle and diluted in the GTPyS binding (50 mM Hepes, 20 mM NaOH,
100 mM NaCl, 1 mM EDTA, 5 mM MgCl,, pH 7.4, Add fresh: 1 mM DTT, 0.1%
BSA). 120uM GDP ﬁnél is added membranes dilutions. The EC50 and Emax of
compounds are evaluated from 10-point dose-response curves done in 300ul with the

appropriate amount of membrane protein (20pg/well) and 100000-130000 dpm of
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pH 7.4). The brains are honogeni zed with a polytron
for 30 sec (rat) inice-cold lysis buffer (50 Tri s,

W@R00F/065142. S5V EDTA, wi t h phenyl net hyl sul f onyl pé1/sE2003I@0014

added just prior use to O.5MM froma 0.5M stock in
DMSO: et hanol ). Menbrane preparation Cells are pelleted
and resuspended in |ysis bufér (50 nM Tris, pH 7.0,
2.5 mM EDTA, with PMSF added just prior to use to 0.1
rerroma 0.1 Mstock in ethanol), incubated on ice

n
g O T B L i i o
cketenzﬁfﬁed‘ﬂneb&mpmmdatra%cw of 3 pivEENGRS( ce and the pel | ets
resuspended and spun as before. The supernatants from
IpsthAnGBisiRs are conbi ned and spun at 46, 000 g(nax) for
30 mn

The pellets are resuspended in cold Tris

buf f efhe(spEeifibbitidir (§B) wklcdicRhtednd THING, A¢tP¢hE SBTiRGhe
final pellets are resuspended in menbrane buffer S 50

prédered ¢f vagioBoter aomnpoyads wwmr@;ed am peqmtage (oi ccmtyo SB.

BB 6o GBI R ) R b P R R

radieligtaidavdre baidulated drom thghti pRets b vdrye Hstid)probiaths 06k ztsrlllgand
dodecyl sul fate. Binding assays Menbranes are thawed

GrepiPad Prisgy Ségmatiot, eeReseptorEly YaluyerpE Ky wersugisulptabirom the
d yt
CHRHE PG ol M M e o HEA Mg s worpopifea for
lighnhddtested ot arlexdt threeddispdddeatent ¢urtesat i on t hrough a 0. 22
mfil whi ch has been f added 5
apr oté*ﬁ?‘ﬁon ?llt? HIS?R}I’ blesting PTH“’C?g f{é‘ﬁﬁg t‘lP%COR‘POHBd%?{fF
pg%geﬂﬂ;gg%mgﬁé@&% tW S MR lrBedpbitsl EéxetllyTihe ICs) towards
Iy yl
human & receptor for certain compounds of the present invention is in the range of
0.2 nM - 3.7 nM with an average of 1 nM. The ECs¢ and %E .« towards human &
receptor for these compounds are generally in the range of 5.4 nM -213 nM and 26 —
87, respectively. The ICsy towards human « and p receptors for the compounds of the

invention is generally in the ranges of 156 nM- 9227 nM and 106 oM - 2913 nM,

respectively.

Receptor Saturation Experiments

Radioligand K§ values are determined by performing the binding assays on
cell membranes with the appropriate radioligands at concentrations ranging from 0.2
to 5 times the estimated Kg (up to 10 times if amounts of radioligand required are
feasible). The specific radioligand binding is expressed as pmole/mg membrane
protein. Values of Kgand By« from individual experiments are obtained from

nonlinear fits of specifically bound (B) vs. nM free (F) radioligand from individual

according to a one-site model.
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tubes containing 100 m of the appropriate radioligand

and 100 m of test conpound at various concentrati ons.
waedoahedidB) and nonspecific (NS) binding are detEsEionge0014

in the absence and presence of 10 mM nal oxone

respectively. The tubes are vortexed and i ncubated at

25C for 60-75 min, after whizh tinme the contents are

rapi dl yvacuumfiltered and washed with about 12

m /tube iced wash buffer (50 nM Tris, pH 7.0, 3 nmM

DMEFhatidd Gﬂ%cﬁﬁh&&lid%ﬁ{aﬂjéiﬂﬁNdﬁ’be%pr@ﬁﬁgked for at
eas In . o pol yet nyl enel m ne. eraloactlwty
(dp ! t i mne !
Conncitizdh BeforBitalvAfcen d8iibardht ARARIRAR el rbed
byriChaplamesalci994). Ratgad-placedl irs Blentgldsl cagésoom top of d witef mesh

h ' iin 96-pl [l pl h
bR PRI HG S0t e et an e b s o (BT Somin. The
attl kAt theaRRgn i feh Bndpal avoREdl A f1ds8kensAA 195t f2ds. The

in an oven at 550C for 2h. The filter plates are
paw istoucheadiwith Tegr@s @hB8 dRalrky haliys with dogasittdniagllybidcramental

stifpssy CEAL Do 2 BB SotE ntaait B 1 2 Blmst B e T
Udah e The RoAGrdytaide @E;ﬁfédtﬁ':bxﬂhh@é]n&dﬂ@ tHEQHEBUTIS pEQeREbElar to

conpl ex activates the binding of GIP to Gproteins to
theiplatarsyefaeewih swifisieat Porecigranst a slight hecktmp apaingtithgypaw, and

V. S gl s - i (

e R S R e
witbdmmwno [Rlmching émertiatedy aporf reatovabDafthe hais &chlsoadonsidered a

nmpuse brain. Agonists stinulate GIP[g] 35S binding in
POHEEToFRITSS AT Lo e dated ap i E4Hs desgpopse, and in sich
cé‘sg{nﬁglgﬂ 188 rehggm ned from dose-response curves.

Right shifts of the dose response curve by the delta

t 3 i naltrindole are perforned to verify that

Tgib"- i b{bti{otli vity is nediated through delta receptors.
-SI-P ang?aéni\él%llsua%g tes erd%ndp%tst%ggaﬂgg dzllynl %cg’l tﬁ‘et: 1"8E‘l—ttré:)ate:t(f1 ge}oup. The

50% withdrawal threshold is determined using the up-down method of Dixon (1980).

Testing is started with the 2.04 g hair, in the middle of the series. Stimuli are always
presented in a consecutive way, whether ascending or descending. In the absenc¢ ofa
paw withdrawal response to the initially selected hair, a stronger stimulus is
presented; in the event of paw withdrawal, the next weaker stimulus is chosen.
Optimal threshold calculation by this method requires 6 responses in the immediate
vicinity of the 50% threshold, and counting of these 6 responses begins when the first
change in response occurs, 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%7*¥¥ / 10,000



agoni st SNC80, i.e., higher than 100%is a conpound
that have better efficacy than SNC80. Procedure for

wo ad0sheaiusr GTP Rat brain nenbranes are thawed BtT/SEDEG/000014
passed 3 tines through a 25-gauge blunt-end needl e and
diluted in the GIPgS binding (50 mM Hepes, 20 mM NaCH
100mM Nadl, 1mM EDTA, 5 mM Kgd 2, pH 7.4, Add fresh:
1mM DTT, 0.1%BSA ). 120mM CGDP final is added
menbranes dil utions. The EC50 and Emax of conpounds

wiedre Xév-adaligd eftthé fasnvahFrpp hair uskls@og @i lirkse tabutay €8lud ¢fem
in 300mM with the appropriate anount of nenbrane

Chaplaneat al. (M) tee thepatipr of positioe 1 semtive asrrrTsRRdd5Smean

14 The. b d ma
aiEe oaoube i o FEh RO, absence. and
pr esa&pﬁregfthésm&i@c&%e%a@o ﬁé}@éxﬁ%lfﬁxa?ihﬁuxﬁ l%§sh$ll=: ‘éffect (%

bi ndi n B) was cal cul ated as TB-NS, and
MPE apwd@gde Cheploaet dub9%e éﬁhecfoH@wm@@gum ie npﬁdetgsempute
V@% Eercentage of control SB. Values of I1C50 and Hill
ficient (n ) for ligands in displacing
specihiMPBH Drugatsattdrim@diilld gandileeya eatshaldteg dx f ropm
logit plots or _curve fitting prograns such as Ligand,

G aphPad Pri sriyomsiodtrsheld (2r a rgsheld (ghl ues of
Kiwere cal cul ated fromthe Cheng-Prussoff equation.
AdministgationOf Leb( Substdnce 50, Kland n were reported for

ligands tested in at |east three displacenent curves.

Bas Ritoaretihjectath (snbcutesdously, ptrapatohellyyintrayemusly ar otdhlg)

conmpounds, of the res ven re actiyve towar
WA HOREOE RS0 Vo B APTTE, I e iAo Rest

cobfPRRRd fid fhefvof FrdyPiet \ﬁéﬁ@?@éﬁ%ﬂ&ngfupbﬁ' thelHaB € BF the test

invention is in the range o
compound.

Writhing Test

Acetic acid will bring abdominal contractions when administered
intraperitoneally in mice. These will then extend their body in a typical pattern. When
analgesic drugs are administered, this described movement is less frequently observed
and the drug selected as a potential good candidate.

A complete and typical Writhing reflex is considered only when the following
‘elements are present: the animal is not in movement; the lower back is slightly
depressed; the plantar aspect of both paws is observable. In this assay, compounds of
the present invention demonstrate significant inhibition of writhing responses after
oral dosing of 1-100 pmol/kg.

(1) Solutions preparation
Acetic acid (AcOH): 120 pL of Acetic Acid is added to 19.88 ml of distilled water in

order to obtain a final volume of 20 ml with a final concentration of 0.6% AcOH. The

solution is then mixed (vortex) and ready for injection.
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0.2 nM- 3.7 nMwith an average of 1 nM The EC50 and
%&maxt owar ds human d receptor for these conpounds are

w@eovenediy in the range of 5.4 nM-213 nM and PGI/SEBF5/000014

respectively. The 1C50 towards human K and mreceptors -
for the conpounds of the invention is generally in the
ranges of 156 nM 9227 nM antd 106 nM - 2913 nM
respectively. Receptor Saturation Experinents

Radi ol i gand Kd val ues are determ ned by performng the
Ooinipdund (dragn Faclocomgdund iepiepadee andvdiskol vétbinahe ot suthisle
radi ol i gands at concentrations ranging fromO0.2 to 5
vehigleaceprdingde siepdad procedyes.o 10 tinmes if anounts of

L\ a1 0f: | 3¢ jred are feasible). The specific
(1?)2%}1%1{1?1%2&%@11@%%0%9 i s expressed as pnol e/ ng nenbrane
pr ot dhna comMpbures(dafgijeathiniBiveetéd orally Ndirepetitadeally (i.p.),
experi ment re .obtained fromnonlipegr fits of
subcutanepysly fS;F- R vepgushy (- ol f@@@sicqnauﬁespg srfyerage
nfiEOFdy\WEi%hG 98] 3PSO Hindeks{(BeccBrdifitotht Blass of d and it
r;odel .yrDRgtlgrl?}i nat i on CIJF I\I/lbcﬁgno-kufé%yni a LEgSl %gco\r/n&?mﬁr gr;/ "
chars¢temsgics epridrrig tasting SV har tine dotmpouwekis doBveed eendrallg: 00h

sing th t hod describ Chapl an L. (1994).
AR Tt PHBREEPIALY L AJBBT oo tedpinisiedsa.
nes h The AR WhidefinisletcMiitraseeRSieallP (itgIFinAN G sitedsl 18 Bl/kg
left to habituate for 10-15 mn. The area tested is
(qaneidasing Hleaverage mage badly rveiphthvimmodinghheriariie testing.
. I,}jve foot pads. The paw is touched wth a series
(%rl?q\gétyc%n Frey hairs with logarithm cally increnental

sti f fTheasingd) (thduseDistdseried bor adebidd 08 206 JindteSohd tBe Dlhmber of
and. 15. 14 grans; Stoelting, 111, USA). The von Fre

ofgsions EWaithing edler) Borediarrbrorariad at fie sad<H the gperiment. Mice are
k?;gtriﬂ Wi‘&%la‘ﬁh&e%o&r €a s@@gxg{arﬁé& B@cﬁﬁn%‘”& Qtﬂ Wk Rte

rce to cause a slidght I'ng agai hst the paw, and
usually observed at the same time: one control and three doses of drug.

For the anxiety and anxiety-like indications, efficacy has been established in
the geller-seifter conflict test in the rat.

For the functional gastrointestina disorder indication, efficacy can be
established in the assay described by Coutinho SV et al, in American Journal of
Physiology - Gastrointestinal & Liver Physiology. 282(2):G307-16, 2002 Feb, in the

rat.

ADDITIONAL IN VIVO TESTING PROTOCOLS

Subjects and housing

Naive male Sprague Dawley rats (175-200g) are housed in groups of 5ina
temperature controlled room (22°C, 40-70% humidity, 12-h light/dark). Experiments
are performed during the light phase of the cycle. Animals have food and water ad

libitum and are sacrificed immediately after data acquisition.
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hel d for approxi mately 6-8 seconds. A positive
response is noted if the paw is sharply w t hdrawn.
wa-koosobiimgy | nedi at el y upon renoval of the hai PCT/SEmbZ®0014
consi dered a positive response. Anbulation is
consi dered an anbi guous resppnse, and in such cases
the stinmulus is repeated. Tedk i ng Protocol The aninmals
are tested on postoperative day 1 for the FCA-treated
group. The 50% wi t hdrawal threshold is detern ned
Samphg t he up-down net hod of Di xon (1980). Testing is
started with the 2.04 g hair, in the mddle of the

seri eympothdUbiughiestind M@maepgx@aﬁmﬁdtsltnataioqwﬂ sRelve iad e
way, whether ascendi ngegor descending. In_the absence

tregtmgnpang other dieh ksl tree POtSE. eadi inepolysaaharids(LBE). dtar dbp

L?gltl:eate% e?(héx%g\%gtrr fO?I% F{Bﬂhy dre 113%:2&23er ﬁltl?lf’r%loll}g of th% te g%gup% is

t@atviemale tréut@bwhild tiedthed thice @Roupy atdﬂin;ectwt\hxﬂdtueemg rfsits
6 responses_in the immediate vicinity of the 50%

velieles Hotegondised o Spsrimegtssre condugted invodyiag §lvs epaigs prats; all

R R I R e
vilatle; thatothied éourfgeoupalagietr@&edswnh'ubhlclewathjwiﬂﬁoulEru‘.g4 These are

RSB Syt Emhbac o pedapud ERESTE! dkef uihfFnsan Sbnifiblie to

aPQRIctibY f B8V, negative responses is tabulated using the
convention, X = no withdrawal; O = withdrawal, and the

A0 ,talgﬁg lpg hreshold is |nterpol ated using the
Ar or gﬂ#g—tst hr eshol d - 10(xf +k d) -/ 10, 000where

‘- F%Wa?ﬁ%é%ﬁ o ipirat B B PR ot S T 28
pﬁaxt ﬁ)&fdatrﬂéntmﬁamaoﬁ 191ﬁdﬁ?deﬁ\b§ aﬁﬁﬁmmﬁm ofam$ (dné‘otﬂiaﬁ f

di fference between stinmuli (ll oli;
grpnppegative E. coli bacteria serotype 01 4, ngma) LPS (2 4ug) is mjected

intracerebro-ventricularly (i.c.v.), in a volume of 10pl, using standard stereotaxic
surgical techniques under isoflurane anaesthesia. The skin between the ears is pushed
rostrally and a longitudinal incision of about 1cm is made to expose the skull surface.
The puncture site is determined by the coordinates: 0.8 mm posterior to the bregma,
1.5 mm lateral (left) to the lambda (sagittal suture), and 5 mm below the surface of the
skull (vertical) in the lateral ventricle. LPS is injected via a sterile stainless steel
needle (26-G 3/8) of 5 mm long attached to a 100-ul Hamilton syringe by
polyethylene tubing (PE20; 10-15 cm). A 4 mm stopper made from a cut needle (20-
G) is placed over and secured to the 26-G needle by silicone glue to create the desired
5mm depth.

Following the injection of LPS, the needle remains in place for an additional
10 s to allow diffusion of the compound, then is removed. The incision is closed, and
the rat is returned to its original cage and allowed to rest for a minimum of 3.5h prior

to testing.
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Von Frey thresholds are converted to percent of
maxi mum possi bl e effect (% MPE), accordi ng to Chapl an

wWe@20080066148994. The fol |l owi ng equation i s used tPCT/SEUI/@0014

% MPE: % MPE = Drug treated threshold g - allodvnia
threshold (g) X 100 Control threshold (g) - allodynia
threshol d (g) Administrati o320f Test Substance Rats
are injected (subcutaneously, intraperitoneally,

i ntravenously or orally) with a test substance prior

EhSr’erYnﬁBntEI §otup €&t AiRGpuff ftfniilalBn Pet ween admi ni stration
of test conpound and the von Frey test varies
dep i . g o .
e L . AR BRb el B FARE D fcion an
cangpuiund ¢drughadnninestratoi At gie dineco fi tedtmgpérmatsanesimoped and
mce. These will th extend.their body in a typical
placadrqutside %é@?oa%%yggﬁrecmw&g@n%}séﬂa [ ite ther teRfingIpfagatory
eqL ryv
ARSI IESSEL: 03 2 [GENEREL Myphe Ry Eaatln
vetilgit Eéubide thehytiping @2 (WY 3 3(d et 6(BY ¢ XBRS/ICVB,DEET&dh-Serv
only when the following el enents are present:

! | t he
Inghi The daliyerynf aimputsy Eripiigh an gieoytpiiaiozels ok ;32 can,iigeantsplied
: ok he I .
b g BT Rshill s BREATnGARERY bathObPafRind Buts ofgi of
fixgadvwdkmition(0@esymnd fiked mtaisgy withcaiiéquendy of I pwifipef 10s. A

i thi I [ f 1-1 |/ kg.
m\é\)?lljx}uga}a irpgl g%? e %%{q?%in %£ gntildv%?:alllysgtign starts,%)hic eve/r cgmes

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)).

Compounds (Drugs)

All compounds (drugs) are pH-adjusted between 6.5 and 7.5 and administered
at a volume of 4 ml/kg. Following compound (drug) administration, animals are

returned to their original cages until time of testing.

Analysis

The recording is run through a series of statistical and Fourier analyses to filter
(between 20-24kHz) and to calculate the parameters of interest. The data are
expressed as the mean + SEM. Statistical significance is assessed using T-test for

comparison between naive and LPS-treated rats, and one way ANOVA followed by
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Acetic acid (AcOH): 120 nL of Acetic Acid is added to
19.88 nml of distilled water in order to obtain a final

woolosesiaf 20 nl with a final concentrati on of POI/SEH05/000014

AcOH. The solution is then m xed (vortex) and ready

for injection.Conmpound (drugég Each conpound is
prepared and di ssolved in the“nost suitable vehicle
according to standard procedures (ii) Sol utions

adm ni stration The conpound (drug) is adm nistered
lélﬂralettis, mﬁhﬁpleaqgmat‘lm@sﬂ (?Of(t"rhOp) for dregdftectizereessisAVdifference

.c.) or i.ntravenously .(i.v.)) at 10 m/kg

el et AR e B S BBGh 3 Do <065 or
BieflieHis Fe fepEOd #ifintn bPEvFlidss of conpound and its

characteristics) prior to testing. Wen the conpound
is delivered centrally: Intraventricularly (i.c.v.) or
Wally (i.t.) a volune of 5 nL is adm nistered.

is adm nistered intraperitoneally (i.p.) in

two sites at 10 m/kg (considering the average mce
body TheiigWtntioh WIR $irdie b dBdcki®Ed PmbRSdetdl Dbyt {He'f))llowigg ;
0

Testing The animal (nouse) is observed for” a perio
Exgmpiasthich desgribqmethodd wihersby sewpeunsisof (hw presenhipvention may

: Iyl t the end of t.he
Hegriaied, BORAC 08 AR LRl B R e whifBaregsyo be
congredws timithgnthadiveneaodli ng. A total of 4 mice are
usual | y observed at the same tine: one control and

INTERMEDIAT A : dﬁléﬂo-ﬁ,w-die?l%ﬁ{iﬂe and anxi ety-1iKke
i ndi cat i ons, effl cacy has been esta i shed in the
oS hBltur %fﬁtigdlo-ﬁé}_&fobll Q{Ic_)lti(fé@??z i 56 {nifjc : 5?% wal'Sdded a

functional gastroinftestina d rder 1 ndi on,
meikure etk N 450 hd.) ead EINH (i mh) 4tie’Ca sy tisesiditidngtheby

inho SV et al. in Anrerican Journal of
re%gﬂ}nlgnrgactxon muxture was warmec{ up to room temperature in 1 hr and was then

washed with saturated ammonium chloride. The organic extract was dried (Na;S0y),
filtered and concentrated. Residue was recrystallized from hot hexanes to give 80 g
of INTERMEDIATE 1.

INTERMEDIATE 2: 4-[hydroxy(3-nitrophenyl)methyl]-N,V-diethylbenzamide

N,N-Diethyl-4-iodobenzamide (5.0 g, 16 mmol) was dissolved in THF (150 mL) énd
cooled to -78 °C under nitrogen atmosphere. n-B uLi (15 mL, 1.07 M solution in

hexane, 16 mmol) was added dropwise during 10 min at -65 to -78 °C. The solution
was then canulated into 3-nitrobenzaldehyde (2.4 g, 16 mmol) in toluene/THF
(approx. 1:1, 100 mL) at -78 °C. NH4Cl (aq.) was added after 30 min. After
concentration in vacuo, extraction with EtOAc / water, drying (MgSO0,) and
evaporation of the organic phase, the residue was purified by chromatography on
silica (0 - 75% EtOAc/heptane) to give INTERMEDIATE 2 (2.6 g, 50%)."H NMR (
CDCl3) & 1.0-1.3 (m, 6H), 3.2, 3.5 (2m, 4H), 5.90 (s, 1H), 7.30-7.40 (m, 4H), 7.50
(m, 1H), 7.70 (d, J = 8Hz, 1H), 8.12 (m, 1H), 8.28 (m, 1H).
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Physi ol ogy - Gastrointestinal & Liver Physiol ogy.
282(2): G307-16, 2002 Feb, in the rat. ADDI TIONAL I N

WWVROdEST| NG PROTOCOLS Subj ects and housi ng Ne@ESE®DF000014

Sprague Dawl ey rats (175-20Qg) are housed in groups of
5in a tenperature controll e%(room (22C, 40-70%

hum dity, 12-h |ight/dark). perinents are perforned
during the light phase of the cycle. Aninals have food
and water ad |ibitumand are sacrificed i nmedi ately
Midraativiaforneationiof INTER M, E2npound (Drug) testing

i ncl udes groups of rats that do not receive any
"Itoraes’!irféﬁrsbhﬁxﬂd o@Y-bﬁfp@lﬁligﬁesﬁﬁﬁclﬂdirﬁ&i @cb-M trhdlEthyreﬂ{dr 80 mL,

popol ysaccharl de(LPS). For e LPS-t
léﬁﬁem Dratrt 50 flowas g dﬁ&iﬁi“T&WEﬁalégﬁeld(&%St H3Q_P19101bWeTIéF (250

rrg)lf*bﬁdé§;9-t is RS S dint REAYR] 'ac‘glgmmﬁ?ﬂélﬁ}ﬁeg%tl ot uhtd®s of

ree groups are I njéct ug and Tts
INFERMEDIATE &(haﬂ thearcidded ard deringrtietaddiioa of dredustt/Bch, the

|nvoIV|n five oups of rats; all_ of which receive no
R RIS S TS as et rexds Ve Z%RJGé@&%@aterlal
1%59@@12)) oo HERliGhR, 3trh&ot%aaae LRRI19EIURD ) twa%%h&éh during

ehicle wth’or w thout g. These are per or med
T0anidet sr #)i€. Wien theyaddgionrwasanatpleted,éhé emiling bhthdwasgsmoved

t ductiaon in USV.
oA IPEP e AR U s s QB sttt e A
sbinBof FARWIRI bkl ipRR8b K, B0l EIOAZQate 8.9 kid¥kryisRilline
treatnent. Inflammation is induced by adm nistration

INTERMEDEAHG 2dRilowest byyanotherdglag friom the column. Batad wields 61 %.
serotype 0111:B4, Signa). LPS (2.4ng) is injected
INTERMEDIATE 3: V,N-diethyl-4-[(3-nitrophenyl)(1-

piperazinyl)methyl]benzamide

To a solution of alcohol INTERMEDIATE 2 (10.01g, 30.5 mmol) in dichloromethane
(200 mL) was added thionyl bromide (2.58 mL, 33.6 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
(NayS0y,), filtered and concentrated.

The crude benzyl bromide was dissolved in acetonitrile (350 mL) and piperazine
(10.5g, 122 mmol) was added. After heating the reaction for one hour at 65 °C the
reaction was washed with saturated amonium chloride/ethyl acetate and the organic
layer was separated. The aqueous layer was extracted with ethyl acetate (3 x 100 mL)
and the combined organic extracts were dried (Na;SO,), filtered and concentrated to
give racemic INTERMEDIATE 3.
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25

intracerebro-ventricularly (i.c.v.), in a volune of
| O, using standard stereotaxic surgical techniques

wapasned1sdf | ur ane anaest hesi a. The ski n bet weePCT/BE2005/000014

ears is pushed rostrally and a | ongitudinal incision

of about Icmis nade to expose the skull surface. The
puncture site is determ ned the coordinates: 0.8 nm
posterior to the bregma, 1.5 nmlateral (left) to the

| anbda (sagittal suture), and 5 mm bel ow the surface

R@ﬁemhammgmmm 3db Yesolvetlite givat araatiomenicallg pare LPS

is injected via a sterile stainless steel needle (26-G
INTERME MAM@Z&E&&MO a 100-m Hanilton
syrl nge by pol yethyl ene tubing (PE20; 10-15 cnm). A 4
INVERMEDEA TIPS V. NofethyEdL (SE@Mitrdphdnyif-i S Pl aced

§ 0 e -

nee y silicone glue

piperazied)methylibdpzimidd 5nm depth. Fol | owi ng t he

injection of LPS, the needle remains in place for an
TAd INTERNEHDIWTE 3 taaas dissalwedlinf e‘th/eaiod) a1 iﬂmehmcbdnpamwifl L-

then is renpved. The i CISI&)({]C §h§I oS and.the rat
tartari¢ a¢id(hbd €ol va:é?mgmaﬁ dg mltetsd putqver a 12

h&ﬁ' pefiof ‘?h@‘s@@@as’e’coﬁféct@ﬁ 'b9rﬂ1ﬁ£fldneﬁxh'm rgd(lﬁ’s%‘i\yerdrqﬂ}éﬁutxhng

set up ‘or air-puff stimulation The rats remains in
etbsupe rulntﬂeadt af the ablad disslyedf (@pprowinmgely RS0 njlecthammh). digbn

oI Ll B L 2 300 DS S 91 L
nhﬁquats@md/wawﬁlerca:u Wifil@atidEhd WwaskQuahvith RpuRotidiedium
testi n%bl aboratory and placed in a clear box (9 x 9 18

hydrpxidh (£ Miandtwasiexretedwtith sthyl aentatel- dhe erpanicietyact was then .

d %Eg\j a]_@ée)d Blﬁgr*%d% ﬁg%%ﬁfé&tr:@% gqgg_m’)%g gso(f%)élarlr)ﬁ rHcal‘fy pure

MERMB‘ms\.TE Iy O MR (ATOMIGEIGTIC ;182 411 §bEE, 3@1)31225 (®r sl SH),
controll ed bg(a system (AirStim San Di ego | ntrunent s
t

233 b, 4Hof 2.9 si/er5ﬁig4ﬂhf3f2§ (&f s,&H), 852 (brs, 2H), 4.38 (s, 1H),
7.31-7.33 (m, 2H), 7.41-7.43 (m, 2H), 7.47 (t, ] = 8Hz, 1H), 7.75-7.79 (m, 1H), 8.06-
8.09 (m, 1H), 8.30-8.32 (m, 1H). |

INTERMEDIATE 4b: Enantiomerically Pure NV./N-diethvl-4-[(R)-(3-

nitrophenyh(1-piperazinyDmethyl]benzamide

The (R) enantiomer INTERMEDIATE 4b may be obtained by performing the above
resolution procedure with di-p-toluoyl-D-tartaric acid.
Chiral purity was determined by HPLC using the following conditions:

Chiralpack AD column (Daicel Chemical Industries);

Flow rate 1 mL/minute;

Run time 20 minutes at 25 °C;

Isocratic 15% ethanol 85% hexanes.
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fixed duration (0.2 s) and fixed intensity with a
frequency of 1 puff per 10s. A maxi mun of 10 puffs are
waebvsnéater ed, or until vocalisation starts, WO TBE®IZ000014
conmes first. The first air puff marks the start of

recordi ng. Experinental set ug for and ul trasound
recordi ng The vocali sations Pe recorded for 10

m nut es using m crophones (G R A S. sound and

vi brations, Vedbaek, Denmark) placed inside each
INTHRMEDHATIE Sabr Sbt et ButhMB((BLivbinopbéa){d- 5B, Dat a

Acqui sition l\/bni , Troy, Mchi gan) sof tware. The
Iﬂ!&&@é&gﬂgg 5 yilphenyllmeathybpipanazine-1-earbay .A"

and anal ysed by the sane softvvare (LMS CADA- X
Tpi o lutipnz PN, {ER] AlBrfta asr4b4( 360 grgAlr( @@éanqiﬁegmlaxmamgided

u 0, n
I B fRaRlohace RPN Bof SOUATLbdnabOTRIULRS eq) was
dmlﬁllvédl ﬁt‘&med(létmh) aral theeadifed4n e/ digxank @blutivh Nifter 12 hours the
npound dru& adm nistratign, aninmals are returned

S%tl% Bia %@qeg wafl apdhspburatedspaivg ygargpnate s fign added. The
xmtl Gl parc@edrwnn ﬁuéﬁ})&l&ﬁsomﬁc I%E{et ififle 9hd the

tistica Fourier analyses t ter et ween
cﬁﬁhbﬁx&kl Idzganmsdvdro dned cvﬂranbydrhm qodiemedl fats fﬂiferedmnelr est.

caneafiaied shefod s uBEE Beut WiliRy KR tEe e Tosr ot dhs HArL s then
dReSNEEH mﬁhhxfcﬁreaff@tﬂae& Eéh%ﬁiv@r@ﬁfr{sﬁ Swaté@ Hhd QR rEY arANENDm

foll owed byDunnett's mul tiple conparison test
chijooide (Howy; fasios diZulyl ef)elron ganules (422 giil0feg) wiereeadded and the

SRR S B BB ol A APl Pelgner

o RS OAnd Y¥hcEntFRSL. Saturated sodium bicarbonate was added and the

aqueous solution was extracted with three portions of dichloromethane and the

combined organics were dried over anhydrous sodium sulfate, filtered and
concentrated to afford a white foam INTERMEDIATE 5a or 5b, respectively. The
product can be use without any further purification. (92-99 % yield),

'H NMR (400MHz, CDCl3) 1.06-1.16 (m, 3H), 1.17-1.26 (m, 3H), 1.44 (s, 9H), 2.28-
2.39 (m, 4H), 3.20-3.31 (br s, 2H), 3.37-3.44 (br s, 2H), 3.48-3.58 (br s, 2H), 3.60-
3.70 (br s, 2H), 4.12 (s, 1H), 6.51-6.55 (m, 1H), 6.72 (t, ] =2.13Hz, 1H), 6.79 (d, J =
8.17Hz, 1H), 7.06 (t, ] = 7.46Hz, 1H), 7.29 (d, ] = 7.82Hz, 2H), 7.43 (d, ] = 7.82Hz,
2H).
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EXAMPLES The invention will further be described in
nore detail by the foll ow ng Exanpl es which descri be

waoredosoela48her eby conpounds of the present i nvertT/SER0NE§0014

be prepared, purified, analyzed and bi ol ogically

tested, and which are not to_be construed as limting

the invention. | NTERVED ATE B7t

4-1o0do- N, N-di et hvl benzam de To a m xture of

4-1i odo- benzoyl chloride (75 g) in 500 nL CH2CI 2 was

Iﬂd&ﬂfédaatmsxm 1GE -((@fethdh citbdbivl] pRE 1 Tbipepdzif-1-

ter t e a Ition, the resulting reaction mxture

e txh PR ArpamAkthm t enperature in 1 hr and was then

mashed with saturated amoni um chl ori de. The organic

t was dried (Na2SO ), filtered and concentrat ed.

Besi dte g . taI i zed fromhot hexanes to give 80
g of | NTERVEDI ATE 2:
i hyl 1- WV- di et hyl benzam de

7V, i V- Di ethy -4- |odUbenzarn|de(5 0 g, 16 mol) was

di ssol ved TE()'I;E‘F (150 m.) and cooled to -78 OC under
nltrogen at here. n-B uLi (15 ni, 1.07M solution in
hexane, I) was added dropw se during 10 mn at

-65 to -78 0C. The solution was then canul ated into
Arouni teﬁ’qtemaﬂed;ehlﬁdﬁ of Zhethyd chlbfoforindte (0.38 ind); 429ahrhbly and zinc

appr ox. Q at - 78 0C NH4 .) was, added .
Qg‘ﬁf [ 5rﬁ8nm ) Hmlgt‘mrﬁtmg\f%é?)omwrtbw ution
f
owmﬁ*Eﬁﬁ\&‘ﬁlAﬂﬁ@ gz 0 tghré:zrp glg]lng Xgﬁ%ien@ %g 3&&1&%9

the organic S p
drépwisatnagneap Hibe geactiph nusurg vas sti5ed Evefmxght; ¢hemawas) filteped on a

c%{it\éepald WES%M%VI TErgze zgmount 9f di ng'ome':_ﬁxanl\é?agd concentrated under

reduced pressure. The residue was taken in ethyl acetate and washed with water.

Aqueous layer was extracted with dichloromethane. Combined organic layers were
dried over anhydrous sodium sulphate, filtered and concentrated under reduced
pressure. Column chromatography eluting with 2% methanol in dichloromethane

gave the desired compound (2.12 g; 85% yield).

The Boc protected compound was taken in dichloromethane (35 mL) and
trifluoroacetic acid (3.0 mL) was added. The reaction mixture was stirreél overnight
and then washed with water followed by saturated aqueous sodium bicarbonate. The
organic phase was dried over anhydrous sodium sulphate, filtered and concentrated
under reduced pressure. Column chromatography eluting with 5% methanol and 1%
concentrated ammonium hydroxide in dichloromethane gave INTERMEDIATE 6
(1.64g; 100% yield). Purity (HPLC-215nm): > 99%; Optical purity (Chiral HPLC-
215nm): > 99%. 'H NMR (400 MHz, CD;0D) & 1.01 (t, J = 6.93Hz, 3H), 1.14 (t, ] =
6.54Hz, 3H), 2.98-3.08 (br s, 4H), 3.12-3.19 (br s, 3H), 3.39-3.48 (br s, 6H), 3.64 (s,
3H), 7.22-7.28 (br s, 4H), 7.34 (d, ] = 8.01Hz, 1H), 7.69-7.73 (m, 3H). Found: C,



cbA3) d 1.0-12.3 (m 6H), 3.2, 3.5 (2m 4H), 5.90 (s,
IH, 7.30-7.40 (m 4H), 7.50 (m IH, 7.70 (d, J =
w@bklmsnoedtys 8.12 (m I H), 8.28 (m |[|H).Al ternatP@ESE2005/000014
formati on of | NTERMEDI ATE 2: To a stirred solution of
7- propyl magnesi utn chloride (1.6- Min diethylether,
80 nmL, 128 nmol) at - 50 OC ¥as added | NTERVEDI ATE 1
(39.5, 130 nmol) in THF (250 nli) drop-w se during 45
mn. As above, a "gunt devel oped, but not until 3A of
sk T ERMEDY ANEL 0,00 ad,  Bie A 08 adreTHENE 0B, Oighstd) 84 BdHE 6.98; N,
of the Iast | A-, the mxture turned into a slurry.
1T150%o. sﬁ%Bédg Bt0.53,90e0B].f or 2 h. No starting
material left (GCD). To the m xture,

I&e?m%ﬂﬁb@?"zﬁb IR

np
t l s renoved and t he tenp was all oved

up to - 5 0C. Quench with saturated aqueous

-olutlon foll owed by work-up as above, 50 niL

). of cr ystal I i ne | NTERVEDI ATE 2

VI V- d| et hyI 5 4- [(3 hhl t rgphenvn(l pi per azi nvDmet hyl | benz
am de To a so ution of al cohol | NTERVEDI ATE 2 (1O QA g,
30.5 nmol) di chl oronet hane (200 nlL) was added
t hi onyl brorﬂde (2.58 nL, 33.6 Mol ). After one hour

3 at roomtenperature the reaction was washed with

smwlmlmmmﬁqum 3y (czzﬂ%cma ﬁrr(olp;ﬂldrthé m%tlﬂ)dtdaﬁ:nbed
or a&lfc | ayer was separ a e aqueous aye

QY HuQW@Féﬁé@ﬂaﬁé%(Ee% oyotyHP I&élﬁm) > 97%;

CHAPLIASE COARILeLE 9GS omhe HTABER e koo Mtz, DLy
5\0e9- s ﬂﬁﬂ syeH) | 1n5m GQCQbhi 3, PH)e2. 235013r(bb s, M), DBY €Y AZi46IHz,
f’lé qg was added. After heatin gthe

10 4Hgkl 3#2@88119 -5 (s 250, 376 (5, 1), 4.20 (s, 1H), 5.30 (s, 1H),

7.11 (td, I = 7.23, 1.37Hz, 1H), 7.21 (t, ] = 7.42 Hz, 1H), 7.23-7.28 (m, 1H), 7.28 (d, J
= 8.40Hz, 2H), 7.38-7.42 (m, 1H), 7.43 (d, J = 8.20Hz, 2H). Found: C, 51.43; H,
6.28; N, 9.35. Cp4H3,N4O3 x 3.8HCl has C, 51.19; H, 6.41; N, 9.95%.

Intermediate 8: ethyl 3-[(R)-{4-[(diethylamino)carbonvyl]phenvyl}(piperazin-1-
15 yDmethyljphenylcarbamate

E)

Synthesized using INTERMEDIATE 5b (535 mg; 1.15 mmol) and the method
described for COMPOUND 1, replacing methyl chloroformate with ethyl
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reacti on was washed with saturated anoni um
chloride/ ethyl acetate and the organic |ayer was

weepanedierl. The aqueous | ayer was extracted w par/eEoy3/000014

acetate (3 x 100 nmL) and the conbi ned organi c extracts
were dried (Na2SO4), filterﬁs and concentrated to give
raceni ¢ | NTERVEDI ATE 3. Racen?¢ | NTERVEDI ATE 3 i s

resolved to give enant onerically pure | NTERVEDI ATE 4a
and 4b as follows: | NTERMVEDI ATE 4a:

ciMidforthate h ﬂbtaine[d(i@ﬁ - S- 79'% y'mlduel?urity (HPp€r25nm) Drrg9 ¥y Optical
benzam. de Th NTERVED| A was .di ssol ved i n et hanal
ppait( Ghinpl Hﬁ&%d%wpm)t o|98<§y| HLNMI% fiee basg QD Mikz, £9(dy) 011.02-

IS G L3085 2T i 2R, BRI LR2PRaB LA B ),

2489 (or atJi=o4169Hd, 4Ma)$3 n6d. :ss(cblrvem) B.43e%. 5 @rng2 16}, karied 23 (m,

unt i | |ss ed (a 1200
D 42k - obe Bosi0it 1Hes 850t THS LOTHE 4 8y 378z,
N n Rep T at

(D; 107188 ;2’“‘“ e o ?’2??2#“‘*') P T O AR5
(o &H), &3 h eEc@ﬂeHméI-BoHomm Iﬁ?yd#dﬁ; He6.02; N) 9.9 dCydlssN4O3 x
extracted with ethyl acetate. The organic _extract was
2R3t OGP K588 L H 00 Dkl lnt R O4eELa 058,

1.986 ¢ ofenantl omerl cal ly pure | NTERVEDI ATE 4a.
l\%ﬁy@m (400MHz, CDCI3) d 1.11 (br S, 3H) 1.25 (br s,

3,.23

! : € (1], 3 51 1] a G b C
yémethgi]%n%ﬁ%rﬁiﬂlat%m 7. 47 (t, J = 8He, ||‘|)
06- 8.09 (m IH), 830832(m
I H) . §NTERMVEDI ATE 4b: Enantionerically Pure

LUV- dil et hyl - 4- [ (RH3-
1 TNOpP @1. p aziijvast hyl | benzani de
S N o/w/

N H

[uj
Synthesized using INTERMEDIATE 5b (300 mg; 0.64 mmol) and the method
described for COMPOUND 1, replacing methyl chloroformate with isobutyl
chloroformate. Obtained 265 mg; 88% yield. Purity (HPLC-215nm): > 99%; Optical
purity (Chiral HPLC-215nm): > 99%. 'H NMR (400 MHz, CD;0D) & ppm 0.89 (d, J
= 6.64Hz, 6H), 1.00 (t, J = 6.83Hz, 3H), 1.13 (t, J = 6.93Hz, 3H), 1.80-1.95 (m, 1H),
3.10-3.21 (br s, 4H), 3.25-3.35 (br s, 6H), 3.38-3.48 (br s, 2H), 3.82 (d, J = 6.64Hz,
2H), 4.48 (s, 1H), 7.09-7.17 (br s, 1H), 7.19 (d, ] = 4.88Hz, 2H), 7.29 (d, ] = 8.01Hz,
2H), 7.58 (d, J = 7.81Hz, 2H), 7.69 (br s, 1H). Found: C, 57.52; H, 7.29; N, 9.94.
C,7H35N40;5 x 2.6HC1 x 0.1H,0 has C, 57.58; H, 7.30; N, 9.95%. [a]] =-7.2deg[c
0.53, MeOH].
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The (R) enantioner | NTERVEDI ATE 4b nmay be obtai ned by
perform ng the above resolution procedure with

walpeos/Pediad uoyl -D-tartaric acid. Chiral purity RPEESE2005/000014

determ ned by HPLC using the follow ng conditions:

Chi ral pack AD col um ( Dai cel ﬁgenical I ndustries);
Flow rate 1 niL/m nute; Run tf 20 m nutes at 25 0C,

| socratic 15% et hanol 85% hexanes. | NTERVEDI ATE 5a or
5b: tert -Butyl 4-((3-am nophenvMi-

Conab ainfayl :anethe) S-HSHA(dipthybarmine)durbowyljireaplip¢d-- car b
oxylate To_.a so]Jutiqn of ERMED] ATE 4a or 4b (300
gthoxyethyhpiperazina b LV22SLL U rumake ¢ - put vyl

di carbonate (247 g; 1.5 eq). Sodium carbonate (119 g;

o &

1.5 e?) was di ssolved in water (15 nL) and then added
j/l’l\h s _dhexane ut id)n. After 12 hours the solution
was hnd [isat ur at ed sodi um bi car bonat e was

. aqueouemMeol uti on was extracted with
three portigps of dichl oromet hane and the conbi ned
organi cs reldri ed over anhydrous sodi um sul f at e,

filtered a oncentrated to afford a white foam
Wthout furtper purification, the foamwas then
di ssol ved 47 a m xture of ethanol, tetrahydrofuran,

wat er and Lurated ammoni um chloride (15 nL; ratios
4:2:1:1 v/ v?. Iron granules (422 g; 10 eq) were added

204 hheénicewalé 01l was adtRaTNG EBRMBDIATE f6qR00 nfy; DATrmmdl) &n
resulting mxture was cooled, filtered through celite

DiviE (@8 Havediby patessiymn sarbopafe (h bneal- B mune) apds2-
dd d . '
RS iSRS S 8]

i-oNs 0 . Lé‘ﬁﬂ a’ﬁ@es gﬁéﬁnﬁé&@%ﬁa& ggated to

19042 Mras Mk tidnashswoatenttyddindysredocidyressutel Ahe residue

filtered and ] )
was dissolved in dichloromethane and washed with one portion of saturated aqueous

D
==

sodium bicarbonate followed by one portion of water. The organic phase was dried
over anhydrous sodium sulphate, filtered and concentrated under reduced pressure.
Column chromatography eluting with 4% methanol in dichloromethane gave
COMPOUND 1 (157mg (HCI salt); 68% yield). Purity (HPLC-215nm): > 99%;
Optical purity (Chiral HPLC-215nm): > 99%. 'H NMR (400 MHz, CDs0OD)  ppm
0.98 (t, J = 6.54Hz, 3H), 1.11 (t, J = 6.74Hz, 3H), 3.07-3.17 (br s, 4H), 3.28 (s, 3H),
3.27-3.34 (br s, 3H), 3.34-3.56 (br s, 6H), 3.57-3.62 (br s, 3H), 3.61 (s, 3H), 5.08 (s,
1H), 7.10-7.21 (br s, 3H), 7.28 (d, J = 7.81Hz, 2H), 7.58 (d, ] = 7.42Hz, 2H), 7.67 (br
s, 1H). Found: C, 52.29; H, 6.95; N, 8.49. C,;H33N404 x 3.5HCI x 0.6H,0 has C,
52.22; H, 6.93; N, 9.02%. [@])s = +7.8deg [c 0.51, MeOH].
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Compotiid2: théthyl ¥(B9-(4-butipipefafintizyhaH), 7. 43 (d, J

concentrated to afford a white foam | NTERVEDI ATE 5a or
5b, respectively. The product can be use w thout any

wo eoosher4puri fication. (92-99 %yield), 1H NVRRCHSONbE000014

CDA 3) 1.06-1.16 (m 3H), 1.17-1.26 (m 3H), 1.44 (s,
9H), 2.28- 2.39 (m 4H), 3.20-3.31 (br s, 2H),

3.37-3.44 (br s, 2H), 3.48-3%b8 (br s, 2H), 3.60- 3.70
(br s, 2H), 4.12 (s, IH), 6.51-6.55 (m IH), 6.72 (t
J = 2.13Hz, IH), 6.79 (d, J = 8.17Hz, IH), 7.06 (t,

I &=

7.82Hz 2H) IntermsdlateG methyl 3f(S)

mat hyI I phenyl car bama te A room t enper ature sol ution of

met hy® chl oroformate (0.33 nL; 4.29 nmml) and zinc
,dmh ; I) intoluene(40 nm.) was

Sti ut then a sol ution of | NTERVEDI ATE
5 2.0 4 owet ol uene (45 nL) was added in

a dropwi se m@anner. Hhe reaction mxure was stirred
over ni ght, hﬁn was filtered on a celite pad (rinsed
with a lar nmount of dichl oromet hane) and
concentrat ed; under reduced pressure. The residue was
taken in eftyl acetate and washed with water. Aqueous
| ayer was extracted wi th dichl oronet hane. Conbi ned
organi c Iayers were dried over anhydrous sodi um

R T DN I

|
T

1t7dkmol)nsodiuph bipcetosy brrnby r% (AQ) mgnii 89 mirhdlpend aceticiacid (33.7
Ci 3.0 was .added. The r.eact. ture

nES D30 SamalerThe HReticih s seeCred Tn 3 FASSANE e R ith

dRAIGELEhRAE TTRAHKAHE wRH MR DWERO6ROPGSn of Water followed by one

portion of saturated aqueous sodium bicarbonate. The organic phase was dried over

anhydrous sodium sulphate, filtered and concentrated under reduced pressure.
Column chromatography eluting with 4% to 5% methanol in dichloromethane gave
COMPOUND 2 (229 mg; 81% yield). Purity (HPLC-215nm): > 98%; Optical purity
(Chiral HPLC-215nm): > 99%. 'H NMR free base (400 MHz, CDCl;) 8 0.91 (t, J =
7.32Hz, 3H), 1.04-1.25 (br s, 6H), 1.32 (sext, J = 7.48Hz, 2H), 1.47 (br quint, J =
7.23Hz, 2H), 2.35 (br t, J = 7.03Hz, 2H), 2.38-2.73 (br s, 8H), 3.15-3.34 (br s, 2H),
3.42-3.61 (br s, 2H), 3.76 (s, 3H), 4.21 (s, 1H), 6.61 (s, 1H), 7.11 (d, J = 7.42Hz, 1H),
7.18-7.31 (m, 4H), 7.37-7.46 (m, 3H). Found: C, 55.45; H, 7.49; N, 9.07.
C8H4oN40; x 2.9HCl x 1.1H20 has C, 55.48; H, 7.50; N, 9.24%. [@]f = +10.3deg

[c 0.52, MeOH].



organi ¢ phase was dried over anhydrous sodi um
sul phate, filtered and concentrated under reduced
w@emsmoeries Col urm chromat ography el uting wi t h BOA/SE2005/000014
met hanol and 1% concentrated anmoni um hydroxi de in
di chl or onet hane gave | NTERME E&ATE 6 (1.649; 100%
yield). Purity (HPLC 215nm): 99% Optical purity
(Chiral HPLGC 215nm): > 99% 1H NWMR (400 MHz, CD30D) d
1.01 (t, J 6.93Hz, 3H), 1.14 (t, J = 6.54Hz, 3H),
Condforthd$: l(lbthys3-[(939{4-IEdiéﬂwlhxﬁﬁlo6durb6nvl&iii)ean(439- 3.48
(br s, 6H), 3.64 (s, 3H) 22- 7 28 (br s, 4H), 7.34
Ipiperayi methyl b 3H). Found:
C 54.03; H 6.79; N, 10.00. C24H32N4(13 X 2. 7HC1 X
O 6H2 has C 54 00; H 6.78; N, 10.50% [a]x = +6.3
, . termedl ate 7: nethyl
I ag]éno) car bonvUphenyl Upi per azi n-1vDm
f B oment hesi zed usi ng | NTERVEDI ATE
5b (2 5 0; 36 motl) and the method described for
COVPOUND 1;J;O£Er>al ned 1.55 g; 68%yield. Purity
(HPLC- 215n 97% Optical purity (Chiral
HPLC- 215nn) : N> 999 1H NMR free base (400 MHz, CDd 3)
d 0.99-1.2 br s, 6H), 1.59-1.79 (br s, 2H),
2.25-2.43 (Jbr s, 2H), 2.88 (t, J = 4.69Hz, 4H),
3 16 3.3 (br s, 2H), 3.43-3.59 (br s, 2H), 3.76 (s,
4.20 (s, IH, 5.30 (s, IH), 711(td J = 7.23,

pﬁieswedze;%gﬂ%&l@h{éﬁﬁ éﬁﬁ togs 0! i), (lﬁarorrlps’entam@ 8
s o0l i thgd fARed for CyPITD 10 0kginbY 182 me

79%955%d [Puiriey (ﬁéﬂ[’L@-t’ZéSﬁn) @t?@%, Optlcal purity (Chiral HPLC-215nm): >
Sé([ 5‘2 Mﬁ* di et hvl ani no
98¥enyd N Mz, DR ;ﬂ 3%@@58&%&& ¢.01 (t,J=6.83Hz,
n T
B IER o SR I T EEN S B RE2 T, 2, i A,
3801 Ty 3-3c20 (@1, SH) 3. a3 etovbi & @I)nY.5043. 62r(<bf @,rzﬁa)t 8.64 (s, 3H), 4.86-
0 .
10 S%@' %‘iﬁ;)ﬁgﬁs@m S5 58 @ b b B 339 o 3wy,
Found: C, 58.52; H, 7.72; N, 9.25. Cy9H4;,N40;5 x 2.5HCI x 0.5H,0 has C, 58.56; H,
7.71;N, 9.42%. [a]} =+13.5deg [c 0.49, MeOH].

Compound 4: methyl 3-[(S)-{4-[(diethylamino)carbonyl]phenyl}(4-

propylpiperazin-1-yDmethyllphenylcarbamate

OO
()

N

g

15
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purity (Chiral HPLC 215nm): > 99% 1H NMWR free base
(400 MHz, CDCI3) d 1.02- 1.27 (br s 6H), 1.30 (t, J =

WO 2003bk6148H) , 1.64-1.75 (br s, 2H), 2.28-2.41 $&1/SB2005/000014

2H), 2.88 (br t, J = 4.69Hz, 4H), 3.16-3.32 (br s,

2H), 3.43-3.59 (br s, 2H), 4.17-4.23 (m IH, 4.21 (q,

J = 7.03Hz, 2H), 5.30 (s, IH3 6.65 (br s, IH), 7.10

(td, J =7.42, 1.37Hz, IH), 7.21 (t, J = 7.71Hz, IH),

7.23-7.28 (m |H), 7.28 (d, J = 8.40Hz, 2H), 7.39-7.43

gﬁtheélkﬁd usindNTERMEDIAT B {200 nzg4)0 47qum) 1Godéptopade (ﬂv 5
91: N, 9.94. C25H34N4MB x 2.9HCL x 0.6H20 has C,

164 069 mwmol) @nd the method dersoibed for C@MPOLB\H@ lddpthiped 1 Some;

37y R QRN SR b iahewiR G el B G2 s >
92*69/ I(lglgfgp% _mrmHar@DFoﬁz gmt@sae 219;27 YSHB 33812)2? Ih‘akﬁfgg@'ﬁ b,

3EOMPBUMDY 2, 7.036H, 3H), nlg@ﬂaﬂﬁ;@ln_ SH)6r 81 b bi), 8.9 (51 H), 3.06-3.13
ot kARS8 AR e i Faf o o
2BILERASIR) 5,05 Q%oairwnsg{fv.ﬁcﬁegzw ¢ SHETREH.d mm}?z, 89,
]

60
7.158.767%%),319;)@11}3)0 & 5=-(m4did®Lc(BSZI,MéDH]L (br s,
3. 38- 3h418 (br < ,

3.25-3.35 (br_s,
nd § methyl S)-[4

atd = 8 Ole
, IH). Found

[afD = 7.2

Campound 1 et hyI
agl no) car bonyl | phenyl U4- ( 2-
ST az'Nn ICMgl | met hvUphenvl car bama te

"‘ ]

Synthesized using INTERMEDIATE 6 (200 mg; 0.47 mmol),
bromomethylcyclopropane (58.6 pL; 0.61 mmol) and the method described for -
COMPOUND 1. Obtained 144 mg; 64% yield. Purity (HPLC-215nm): > 99%;
Optical purity (Chiral HPLC-215nm): > 99%. 'H NMR free base (400 MHz, CDCls)
6 0.09 (q, J =4.75Hz, 2H), 0.49 (dtd, J = 7.81, 4.68, 1.37Hz, 2H), 0.79-0.92 (br s,
1H), 1.01-1.27 (br s, 6H), 2.26 (d, J = 6.44Hz, 2H), 2.34-2.69 (br s, 8H), 3.16-3.32 (br
s, 2H), 3.42-3.60 (br s, 2H), 3.76 (s, 3H), 4.22 (s, 1H), 6.62 (s, 1H), 7.11 (dt, ] = 7.42,
1.37Hz, 1H), 7.21 (t,J = 7.71Hz, 1H), 7.24-7.27 (m, 1H), 7.28 (d, J = 8.40Hz, 2H),
7.37-7.42 (m, 1H), 7.43 (d, ] = 8.20Hz, 2H). [a], = +7.5 deg [c 0.54, MeOH].
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In a 2 nL mcrowave vial was added | NTERVEDI ATE 6 (200

ng; 0.47 mmol) in DVF (0.9 nL) foll owed by potassium
weaoosoedate (130 ng; 0.94 mmol) and 2- bronoet hpd T/8E2003/000014

ether (58 nL; 0.61 mmol ). The reaction m xture was

heated to 1300C for 15 m nutes then was concentr at ed

under reduced pressure. The 4%si due was dissol ved in

di chl oronmet hane and washed with one portion of

sat urat ed aqueous sodi um bi carbonate foll owed by one

Cpaigouad 60 fmethyles-((ST-ie-(ichmiit@npiReldpiperazili-1-ad] {4y er

anhydrous sodi um sul phate, filtered and concentrated
Eﬂ!ﬂé}'_&e&l&&la bonylphenyl} methyphenvlearbamate aphy el ut i ng

wi th 4% net hanol in dichloronethane gave COVPOUND 1
R (HCI salt); 68%yield). Purity (HPLC 215nm): >

sty (Chiral HPLG-215nm: > 99% 1H NMR
(40 Anm me 98 (t, J = 6.54Hz, 3H), 1.11

(t J 214 ¢ oNg-3.17 (br s, 4H), 3.28 (s,
3.27-3,84 (br"k 3H), 3.34-3.56 (br s, 6H),

357362 br] 3.61 (s, 3H), 5.08 (s, IH)),

7 10-7. 21 7.28 (d, J = 7.81Hz, 2H), 7.58
J=17.4 767(brs IH). Found: C, 52.29;

H 6 95; 8 49 C27H38N404 x 3.5HC1lx 0.6H20 has C,

52.22; H 93 N, 9.02% [ ] =+7.8 deg [c O.51,

MeCH] . Corrpound 2: nethyl
Ssntbgs&;;ed(MWWEMATE 4 (200fuiz; 0.47 mmol), methylcyclobutyl

bl e (A LiAbth 8] AEE0 s B PR JANTERS REMRO

| d4ko 2 |
O%t T R e A pﬁ“%@hml

| Hﬂnﬁ] 315m)d1>@9% r‘mmmﬁyebmr(ym Mitz, (omh)m 01 18’5!) (br s, 6H),

1380t G s Ee e SER D, 1 852509 (i 20y 3 3607659 G, 10ED, 3.16-
332 St 3l SIONLEL A R0 %, sEc, 19 (6 41T, OBPGBRIIL (et
1=1742, 137Hz 1H), 7.21 (t, J = 7.71Hz, 1H), 7.23- 7 (m, 1H), 7.27 (d, J =
8.98Hz, 2H), 7.36-7.41 (m, 1H), 7.42 (d, ] = 8.20Hz, 2H). [a]"] = +9.7 deg [c 0.49,
MeOH].

Compound 7: methyl 3-{(R)-{4-I(diethylamino)carbonyl]phenvl}|4-(2-

methoxvethyl)piperazin-1-yljmethyl}phenylcarbamate

E]
J

OMe
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25

portion of saturated agueous sodi um bi carbonate. The
organi ¢ phase was dried over anhydrous sodi um

weophedias filtered and concentrated under redPCESE2005/000014

pressure. Colum chromatography eluting with 4%to 5%
met hanol in dichloronmethane gave COVPOUND 2 (229 ny;
8l%yield). Purity (HPLC- 215 > 98% Optical purity
(Chiral HPLC- 215nm): > 99% 1H NWR free base (400 MHz,
cbA3) d 0.91 (t, J = 7.32Hz, 3H), 1.04-1.25 (br s,

HFom tk ahse%lispedsion &f théthz] cidbboforinate (46 cqw%m d
7. 2§nHznfp§rH) Sge Sl%? t, %ti/?:osto H), %[Lss 2. Ol})an zine

(dust)g5§).0 mag; 115773>mgw1)(lbranbydr2u9 tohgna 6 U WasIskrTed fcma)o mmutes

ubed i gen kg o Sotiigh B 4Ry OyphobBembil - ¢ 1 G
n@lﬂﬁ%eth@)p@@raéﬁlrl WIméttd s -My-dStBbedzd @ii#EA¥OeneX 0.59 mmol) in
2. 9HC1x 1H20 has C, 55.48; H 7.50; N, 9.24% [all

aah.yg@o%@bxep@(@ngiwaﬁ@@qd m@gnghgreaﬁmmwxmre was allowed to
s%re n%?%l%‘étrgéa glteﬁ ¥+a§ 'ﬁﬁ@rge)d%‘%r %ﬂ#y 4) ad. - ?fate &as concentrated

ufnlertrbdiged pﬂ:ssm'e agd tHH'EEé%MEI]xEEEteﬁ v&(lﬂﬂﬂvdmm@msébf ethybhgetate.
nopent.ape (75.8 ni; 0.61 nd the nethod

C@é@%ﬁ?qdugaa% Y@@mﬂbe ov ncﬂo ﬁzlmﬁulphfg%fyreéqdoand

cgﬁﬁehfriftfg Eﬁ&ﬁ@ r&i‘u’é@ﬁ'}reﬂ?_lllr% ﬁgbl ot é}ﬁ'@xlnaﬂ%%lé)g %)efugﬂg rvsg%l 3(‘4) |

mikthan6l MF&S%:}iﬁ)momu@llhy(dtqmdle mn (ﬁclﬂdﬂdmetlﬁlﬂ): ,gaSle COMRQUND 7
Db 3H)., .1..23: aH) 000l Bl

Daea Savii: Shit atnee St oo Socan it Tonfbier.c-
2@kﬁm) 3. @% 3’}@&1\&12 54@0 Mzﬁn? cn%o@% 5(;§)m gHdb, & 4. =86574ﬁz @@i) 1.12

(QH-I)= 6. 8731-&3 3H) m1q A203bY s, 4Fk)u:ha|9 (scsHs,si 57_13 3H| (mZ 41712, 5 36-3.50
o 22m), Fod G258 99. 263 15 2amh), 3 9E D B8, Ty, 02811 e s, 1),
7.12-7.19 (m, 2H), 7.26 (d, J = 8.01Hz, 2H), 7.53 (d, ] = 8.01Hz, 2H), 7.65 (br s, 1H).
Found: C, 55.22; H, 7.07; N, 9.02. Cy7H33N4O4 x 2.8HCI x 0.2H,0 has C, 55.12; H,
7.06; N, 9.52%. [a]'S = -8.4 deg [c 0.52, MeOH].

4-{(R)-(3-aminophenyl)[4-(2-methoxyethyl)piperazin-1-yljmethyl}-/V,/V-

diethylbenzamide was made as follows:

To a room temperature solution of N,N-diethyl-4-[(R)-[4-(2-methoxyethyl)piperazin-
1-y1](3-nitrophenyl)methyl]benzamide (0.9 g; 1.98 mmol) in the solvent system
(ethanol/tetrahydrofuran/water/ammonium chloride 4/2/1/1) (2.1 mL) was added iron
(powder) (1.1 g; 19.8 mmol). The reaction mixture was heated to 90°C and stirred for
5 hours. The reaction mixture was allowed to cool to room temperature and was
filtered on a celite pad. The filtrate was concentrated under reduced pressure and the
residue taken in ethyl acetate and washed with one portion water. The organic layer

was dried over anhydrous sodium sulphate, filtered and concentrated under reduced
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7.71; N, 9.42% [a] =+13.5 deg [c 0.49, M(H|.
Conpound 4: net hyl

W320068961481- [ ( di et hyl ami no) car bonyl | phenyl } (4- PCT/SE2005/000014

propyl pi perazi n-| - vDmet hyl | phenyl car bamat eSynt hesi zed
usi ng | NTERMVEDI ATE 6 (200 ng; 0.47 mmol ),

1-i odoprorane (59.5 ni; 0.61%mol) and the nethod
descri bed for COVWOUND 1. Cbtained 181 ng; 82%yi el d.
Purity (HPLC 215nm): > 99% Optical purity (Chiral
pré3kire 2 Coluithn c}ﬁoﬂﬁ{’@gr NNHin@%@h M?ﬂzmeth ‘lj%chn%ﬁoﬁlhm
J:742Hz 3H), 01 (t, J = 7.42Hz, 3I—/|) :
hydpxplHp dwhh)rommth@se gavpghe mlhgﬂ,iﬁ-’-ozngfﬂ yleld)t) 2 91
(s, IH, 306313(m 3H) 3.14-3.20 (m 2H),

QN2 b9-[(R)-[45(2-tie eth91)Pifret 1-¢l](33H), 3.53-3.63
5..06-5.22 (br s, |H),

ad §% (, 2H) 7.68:7. 77

I‘eé”.éﬁﬁﬂ')ﬁacéw%?@m as a@czeé)rkfmwﬁalwﬁmlﬁsg 3219 mmatyin

mngggm mo MM:@) %)t(ggéu?xhr&#b%ﬂbt@ qgrgbg@x',{lﬁng@E@q%E 6

eny car eS|ze usi-h E
b((ﬁﬁ@etkng méhyl 2tharg0.p3 nidr; drﬁ&mtﬂmy)l cBhel rezp:txopamxtu(réﬁaﬁhmed to
& [). dthe nmet hod descri bed for, COVWP
1 TR it N TR RIAES e PTSSp By e Sésidue
wi YisséRtd GAdicRBFdrhethdreling HashddFiti oﬁéﬁ&imn of Qa(i\ﬁ“ate@l'ﬂqueous
NVR free base S4OO MHz, CDCl 3) d 0.09 J
sodipm thcarboriaii ﬁp loweé by 08¢ poriog®f wateg7 FEbe omayuc mhav@w@s ded

%%) ar%%drg'&lg Eodé lr})hgg é&ﬁreg gnﬁg;r%eétﬁa%%%\gmcgzr reéﬂfed pressute

Colutan M&a(dg&aﬁlg dd‘tﬁn.g vaith 8% (rfethatdl in dicBRrdifethidd) gavé 12

ﬁcy’,a 7.1 = 7.42, 1.37Hz, IH), 7.21 (t, J
tqdlwnpqupoi(o 82&6%>2q1d1m IH), 7. 28 (d J = 8.40Hz,
DQ i- nZe

5 [af

eﬂxdxw&)wl)mdecmmbmmhnmmbmmemmte' | -yl U4-

JL

U
J

OEt
Synthesised using INTERMEDIATE 7 (266 mg; 0.63 mmol), 2-bromoethyl ethyl
ether (92pL; 0.82 mmol) and the method described for COMPOUND 1. Obtained
225 mg (HCl salt) + 32 mg; 82% yield. Purity (HPLC-215nm): > 99%; Optical purity
(Chiral HPLC-215nm): > 99%. 'H NMR (400 MHz, CD;0D) & 1.00 (t, J = 6.74Hz,
3H), 1.07-1.20 (m, 6H), 2.77 (s, 1H), 2.90 (s, 1H), 3.10-3.18 (br s, 3H), 3.19-3.24 (br
s, 6H), 3.33-3.39 (br s, 3H), 3.63 (s, 3H), 3.52-3.75 (m, 4H), 5.01-5.22 (br 5, 1H),
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f (di et hvl am no) car bonyl | phenvUnet hyl ) phenyl car bamat e
Synt hesi zed using | NTERVEDI ATE 6 (200 ng; 0.47 mol),

waoredospbaye| obutyl bromide (68.7 ni; 0.61 muol ) PansEI0h&000014

nmet hod described for COWOUND 1. Obtained 101 ng; 44%
yield. Purity (HPLC 215nm): > 99% Optical purity
(Chiral HPLC 215nm): > 99% 47H NVR free base (400 Mz,
CDCIS) d 1.01-1.30 (br s, 6H), 1.58-1.73 (m 3H),
1.73-1.94 (m 2H), 1.98-2.09 (m 2H), 2.22-2.59 (br s,
7. %@H)% @n lzgf) B282. 3(1t(fn SHRZ‘HM gﬁ 1427 32169 2(}1)r77 321 (£ I2IH)t7 86J-
7.94 qusém)_ EDW C 9-; 28 7I~127|1_2Q tN 8399— 628]711 04 pc|4)9HCl(x 1.4H,0

ha@ﬁp%ﬁﬁ?& Kot Thaed: Heli Sf gt 7 %0, 4
TRRY 9 diet fam%holcarbgrqxlmpgnyl}|4-13-
mmmﬁqaﬂlmtwﬂdmﬁwﬁw@m@yl car bamat eA

room tenperature suspension of nmethyl chloroformate

(46 @; 0.59 mmol) and zinc (dust) (50.0 ng; 0.77

i n.anhydrqus toluene (6 nL) was stirred for 30
-

er @] og€n, then a sol ution
&3 A = +AA 4 2_

nmet hoxyet hyl3) pi per agi yl] met hyl }- N, i V-di et hyl benzam
i de (250 Mﬁ 59 nmol) in anhydrous toluene (6 L)
0

was added opw se. The reaction m xture was al |l owed
to stir for m nutes then was filtered on a celite
pad. The filtrate was concentrated under reduced
pressure and the residue extracted with two portions
of et hyloeicetate. Conbined organic |ayers were dried
over anhydrous sodi um sul phate, filtered and

Synsield uahg INTERMEDEITE 46 (210a68;L0.82 maed]) MAbromo-3-
chromat ography el uti ng&gvvi th_3% net hanol and 0.5% .

mgthawpynropansfer Bs figy step (8:86 18 858 mamphl 3ad theraethey fescrjpsd/for
COMPOUND 7. Obtained 24 mg; 15% yield. Purity (HPLC-215nm): > 92%;

Optical purity (Chiral HPLC-215nm): > 99%. 'H NMR free base (400 MHz, CDCls)
6 0.91 (br quint, J = 7.03Hz, 1H), 0.99-1.46 (br s, 6H), 1.52-1.71 (br s, 2H), 1.76 (br
quint, J = 6.64Hz, 1H), 2.22-2.66 (br s, 8H), 3.15-3.29 (br s, 2H), 3.32 (s, 3H), 3.40 (t,
J = 6.25Hz, 2H), 3.45-3.62 (br s, 2H), 3.76 (s, 3H), 4.20 (s, 1H), 5.30 (s, 1H), 6.62 (s,
1H), 7.11 (d, J = 7.03Hz, 1H), 7.23-7.32 (m, 4H), 7.36-7.47 (m, 2H). [a]} [a]D16 =
-12.1deg [c 0.24, MeOH]
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(100 ng; 35%vyield). Purity (HPLC 215nm): > 99%
Optical purity (Chiral HPLG 215nm): > 99% 1H NWR
w@ 4@8/08dd28 CD30OD) d ppm 0.99 (t, J = 6.74Hz, 3POT/SH20052000014

(t, J 6.83Hz, 3H), 3.10-3.20 (br s, 4H, 3.29 (s, 3H),
3.27-3.31 (m 4H), 3.36-3.50 (br s, 4H), 3.62 (s, 3H),
3.57-3.63 (m 4H), 4.50-4.5%Dbr s, IH), 7.05-7.1 1

(br s, IH, 7.12-7.19 (m 2H), 7.26 (d, J = 8.01Hz,

2H), 7.53 (d, J = 8.01Hz, 2H), 7.65 (br s, IH). Found:

as C, 55.12: H 7.06; N, 9.52%
Ipiperazin-1-yhinethyilphenylcarbamate

4-{(J?) - (3 am nophenyl ) f4-(2- met hoxyet hyl ) pi perazi n-1 -
£ I Vdi et hyl benzam de was nade as foll ows:

\/Q at ur e, sol uti on of
LAMVy di 4- (2- met hoxyet hyl ) pi perazinl -
yl41 3- n hpMkbenzam de (0.9 g; 1.98 nmol)

in the sol v nt systkem
(et hanol /t r hydr of ur an/ wat er / anmoni um chl ori de

4/ 2/ 1/ 1) ( nm.) was added iron (powder) (1.1 g; 19.8
mol ). The rgeaction m xture was heated to 900C and
stirred fop~5 hours. The reaction m xture was al |l owed
to cool tojroomtenperature and was filtered on a
celite pad. The filtrate was concentrated under

Syﬁﬁeﬂim LﬁfWEﬁﬂAmE T (@50 ehige Ot38kammol )n | bidryidbpropane (41.7
tate and washed with aone portion water. The organic

uLaQ 8p mypgl) apd the rwb?d dessy CoRdp H@llpm@ned 8 mg;

d,/| .
o By A L A ) P o i Y SRR 24y >
9%672loéﬂlwmm§éﬁ! bask ;@g)o MI-I}J Glﬂ(ﬂ{)@ﬂﬁ&@@nb JBN A, BH) élntbl| Lng (br

% vi e
S, %vlggéww-ﬂ PUI{Z)ZH)AH £8=1nt oo sty Bl ¢ P0der a2 inl- 62K (18D,

2‘34[?1_ nii%gr owa eF glyia:) EIEéged I %ﬁ%ﬁ&&®»h%ﬁs

14), B n@pLB),i7011 (d, J = 7.42Hz, 1H), 7.21 (t, J = 7.71Hz, 1H), 7.23-7.28 (m,
1H), 7.28 (d, J = 8.40Hz, 2H), 7.37-7.42 (m, 1H), 7.42 (d, J = 8.01Hz, 2H). Found: C,
54.18; H, 7.00; N, 8.81. Cp7H3sN4O3 x 3.6HCI x 0.1H,0 has C, 54.08; H, 7.03; N,
9.34%. [a]'s =-8.4deg [c 0.50, MeOH].

Compound 11: methyl 3-((R)-(4-butylpiperazin-1-yl){4-
[(diethylamino)carbonyllphenyl}methyDphenylcarbamate

E]

s




DMF (4.0 nL) followed by potassium carbonate (1.19 g;

8.58 mmol ) and 2- bronoethyl nethyl ether (0.53 ni;
wo2®8/06amad ). The reaction m xture was heated teCSODEG/000014

for 15 mnutes then was concentrated under reduced

pressure. The residue was di ssol ved in dichloronethane

and washed with one portion ™ saturated aqueous

sodi um bi carbonate fol |l owed by one portion of water.

The organi c phase was dried over anhydrous sodi um
Sstifhpéisddeaysirfg ]IN'IEEHQIEEIATEDP@6OMQ@E§9 mnnbé)randetkmmedlod

kst GOMAN G ASrhans S5 ve: G By PamidPLC-2150m)

%%ﬁ 2‘ PLZ%?’ gCR&?Zﬁrﬂfgl)zgzn%mph e n?‘f MFEHWMHZ CD,0D)

aeptphowe(d;y I=)7p32Hazr 3H)n} ({¢] &tl J mﬁt‘hl\HﬂpBHmyﬂ Zja(th&ﬁﬁweHz 3H),
% hesi sed | ATE 7 H))
5 122seweeHiwl- 6%11 Hgl(me?ﬁéﬁ o34 : (blos, QHMDH 3éﬁ &bltfhé 3.73

(ﬁwf‘gﬁ‘???%?ﬁ%ﬁ’?’?i(e’ R fdg/ ?ﬁp?@%?&ﬁff?%@%omz,
ZED,H Tl 8|4L(ni ﬂIrI)( Ehmn(rchlc SPRC; H1E2)N, &699%1;;1—1}&;}35»@ {.8A01 x

061#1520 1215737 5(@6 HHY 182N9?>1@% [F!EE @Fqidega[qw% B\‘ie@éﬂ 3H)

RP HE i { ; ! '= ’ . ]
0 . p@ﬂ;i@?raﬂn—&ﬂn&ﬂyﬂ@ gwarb;maé (d, J = 7.42Hz, 2H),
} S H) . Found C 53 58;
H

, 7.36; N, 8.99. C28H4A0NAO4 x 2.9HClx 1.4H20 has C,
. 53.59 H._7.34; N, 893% [ ] =- 7.2 deg [c 0.50,
ou hyl
3-/{/4 R) - j éﬁgﬁ) car bonyl | phenyl W4- ( 3-
met hoxypr opy:z pi per g¢i n=I'~yl | met hvUphenyl car bamat e
Synt hesi set i ng | NTERVEDI ATE 4b (140 ng; 0.32 mol);

| - brono- 3-
N

Synthesised using INTERMEDIATE 7 (250 mg; 0.59 mmol), 1-iodopentane (60.0
uL; 0.46 mmol) and the method described for COMPOUND 1. Obtained 128 mg;
73% yield. Purity (HPLC-215nm): > 99%; Optical purity (Chiral HPLC-215nm): >
15  99%. 'HNMR (400 MHz, CD;0D) & 0.85 (t, J = 6.73Hz, 3H), 1.01 (t, J = 6.83Hz,
3H), 1.14 (t, J = 6.74Hz, 3H), 1.23-1.36 (m, 4H), 1.60-1.71 (m, 2H), 3.07-3.19 (m,
6H), 3.24-3.36 (br s, 1H), 3.38-3.51 (m, 6H), 3.53-3.62 (br s, 1H), 3.64 (s, 3H), 5.00-
5.18 (brs, 1H), 7.20-7.31 (m, 3H), 7.34 (d, ] = 8.40Hz, 2H), 7.67-7.76 (m, 3H).
Found: C, 54.55; H, 7.20; N, 8.75. C29H4;N403 x 3.9HC1 x 0.1H,0 has C, 54.54; H,
20 7.28;N,8.77%. (]} =-9.1deg [c 0.47, MeOH].



10

15

nmet hoxypropane for the first step (0.85 g; 5.58 mmuol)
and the nethod described for COVWOUND 7. (bt ai ned 24

worosA&as/i el d. Purity (HPLC- 215nm): > 92% QOppdT/ek2005/000014

purity (Chiral HPLC 215nm): > 99% 1H NMR free base
(400 MHz, CDd 3) d091(br %;lnt = 7.03Hz, IH),
0.99-1.46 (br s, 1.52-17%1 (br s, 2H), 1.76 (br
quint, J = 6.64Hz IH) 2.22-2.66 (br s, 8H),
3.15-3.29 (br s, 2H), 3.32 (s, 3H), 3.40 (t, J =
Comkpbitnd P3)methylS((R)F2- (ébtrlomopiﬂhetlﬁ'l)iﬁ)e&&malﬂ)l] {44. 20

(Sl 06,62 (s 7,11 (d, J =
; ‘ plcaghamate (m 2H). [ ]
[a] D16 = -12. 1deg [c O. 24 I\/le()—|] Conpound 10: et hyl
3-[ (R [(d| et hyI am no) car bonyHphenvU( 4-

t hvl | phenvl car bamat e Synt hesi sed
t 7 {150 ng; 0.35 mmol);

Ghax md. 46 nmol) and the nethod

descri bed foN C(]VPOdJND 1. Obtained 138 ng; 84%yi el d.

Purity (HPYC 2L5nm): > 99% Optical purity (Chiral

HPLC- 215nm\ 99% 1H NMR free base (400 WMHz, CDd 3)

d 0.89 (t, JN= 7.32Hz, 3H), 1.01-1.32 (br s, 6H), 1.49
il

(sext, J = #61Hz, 2H), 1.58-1.76 (br s, IH), 2.30 (br
t, J =7. , IH), 2.34-2.64 (br s, 8H), 3.15-3.35
(br s, 2H), 3.42-3.60 (br s, 2H), 3.76 (s, 3H), 4.20
Systhebishd usingSINTERMEBIATE 1.3l 50dng;10.35 mmtktbromaedcthyl 21

e
éﬂmef@w % a1&8pm1rlz (GPRY-2 Nnnd); SHoo oM hiral

3. 6HC1X 0. 08, H, 7.03: N 9. 34%%[;}%./0-
HPIAC-QéSnrh): >o99%, I-II/NMIR(4@DJW{Z,I¢®3DD) SR2NPI43 (m, 2H), 0.61-0.74

(?1% éﬁgq}éﬂ?}%%‘; DURST B84 120 P 1), 2.96-3.17 (m, 6H), 3.28-3.49 (m,
4@%5‘5%%%'@%?,"5%? 6&?&%@1@@%?%185?@7‘{@ sf"QHP1 7d27-7.41 (m,

and
3H), 7.65-7.83 (br s, 3H). Found C, 53.56; H, 671 N, 8.59. Cy3H3sN4O; x 4.1HCI

has C, 53.54; H, 6.76; N, 8.92%. [a]) =-9.1deg [c 0.47, MeOH]. [a]) = -8.8deg

[c 0.49, MeOH].
Compound 14: methyl 3-((R)-[4-(cyclobutylmethyl)piperazin-1-yl]{4-

diethylamino)carbonyl]phenyl}methyl)phenylcarbamate

)
o4
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20

descri bed for COVWOUND 2. Cbtai ned 226 ng; 80% vyi el d.
Purity (HPLC- 215nm): > 99% Optical purity (Chiral

woRS0aiEn M) : > 99% 1H NVR (400 MHz, CD3OD) dP@PSEDoD@0014

(t, J = 7.32Hz, 3H), 1.10 (t, J 6.74Hz, 3H), 1.23 (t,
J = 6.93Hz, 3H), 1.42 (sext,_2H), 1.64-1.76 (m 2H),
3.09-3.31 (br s, 10H), 3.44-3L67 (br s, 4H), 3.73 (s,
3H), 4.60 (s, IH), 7.19-7.33 (m 3H), 7.39 (d, J =

8.01Hz, 2H), 7.68 (d, J = 7.03Hz, 2H), 7.74-7.84 (m

Sirhesiscaunitig INTERVEDIATE 77(130 mg0.35. xﬁﬁlol)Cﬁﬁﬂ@WéﬁBuoyl
3.5HCI x 0.1kPO has C _54.96, H, 7.18 N 9 16% [ ]
brorgidy (e HL& 066 agmolisis fhe r@h%@mn@f POUN

el Biomea SR P R GRS AL D S Qprical sty (Chical
HPLL BEsinRes 599, nos NMIE%DMHEEcMm o (tOJ 58 458! In),

1-i odopentane (60.0 0.46 nmol) and the net hod

1dé4tdived4Har3 61]!@5 (m, 3Eht aﬁﬁé&%@l& H@; 2.18%.ylie8.a0Hz,

229K BTB01 28, Rt -y Crbaldhy .38 Bsers. 710,

3:54s, @}7)35!04 319 (brl IH) otz,l 7]27:(rﬁ ﬁs)tiz,zﬁﬂaz i, 214) 0134 (d I=
89187, 2005 9. Gl T8 35} oo, Thitsdl, 116 N, 50 CosBNey x

2%%2% 0 ?%311 90%183# (*;35 gﬁﬁ%% 329%*31 -9 ta@ﬁ%gMeOHl
nktﬁt&vetlwl ipet@inf1- lmeth ﬂ Ichecbdindté, I\/EC]-|] Oorr‘pound

13: net hyl

3- ((RH#4- (evcl opropyl mat hv Dpi pera2| n- | -yI]{4-

fedi gt sar bonyl ] phenvUnet hvl ) phenyl car bamat e

Synt heg I RVEDI ATE 7 (150 ng; 0.35 mmmol);

br (43.7 nmL; 0.46 mmol) and the

met hod decra bed fCH OUND 1.

()
2

o)

Synthesised using INTERMEDIATE 8 (150 mg; 0.34 mmol), 2-bromoethyl methyl
ether (42.0 pL; 0.44 mmol) and the method described for COMPOUND 1. Obtained
125 mg (HCl salt); 69% yield. Purity (HPLC-215nm): > 99%,; Optical purity (Chiral
HPLC-215nm): > 99%. 'H NMR (400 MHz, CD;0D) & 1.01 (t, J = 6.54Hz, 3H),
1.14 (t, J = 7.03Hz, 3H), 1.21 (t, J = 7.13Hz, 3H), 3.12-3.18 (br s, 4H), 3.31 (s, 3H),
3.33(dd, J = 5.86, 3.51Hz, 3H), 3.37-3.52 (br s, 6H), 3.64 (dd, J = 5.37, 4.59Hz, 4H),
4.09 (q, J =7.09Hz, 2H), 7.18-7.23 (br s, 3H), 7.31 (d, J = 8.01Hz, 2H), 7.59-7.64 (m,
2H), 7.69 (s, 1 H). Found: C, 57.93; H, 7.53; N, 9.03. C;3H4oN4O4 x 2.0HCI x

0.7H,0 has C, 57.77; H, 7.51; N, 9.62%. [a]'¢ = —8.7 deg [c 0.51, MeOH].



ot ai ned 134 ng; 79%yield. Purity (HPLC 215nm: >
99% Optical purity (Chiral HPLC 215nnm): > 99% 1H NWR
W@ 208/0édtzs CD3CD) d 0.29-0.43 (m 2H), 0.61-0.Pr/$ER005/000014
2H), 0.92-1.08 (br s, 4H), 1.08-1.20 (br s, 3H),
2.96-3.17 (m 6H), 3.28-3.4% (m 4H), 3.62 (s, 3H),
3.48-3.81 (m 4H), 5.18 (s, F 7.18-7.27 (br s, 2H),
7.27-7.41 (m 3H), 7.65-7.83 (br s, 3H). Found: C,
53.56; H, 6.71; N, 8.59. C28H38N4C3 x 4.1HCl1 has C,
Coipbdnd tH: cﬁh7163 ((R)-(8-t92vipifemhZin=i-yH{4t deg [c 0.47,
Ve | = - 8.8 deg . 49 Compound 14:
mi10 0 s zin-1-vl U4-
[ (di et hyl am no) car bonvphenvUnet hyl ) phenvl ear bamat eSynt
Yed usi ng | NTERVEDI ATE 7 (150 ng; 0.35 mol),
ye obutyNbrogide (51.6 ni; 0.46 nmol) and the

nmet|hod cri for!! COVPOUND 1. (Obtained 174 ny; 100%
yrel d. ™ari Y= m: > 99% Optical purity
(Chiral HPLQ 215nn§: > 99% 1H NMR (400 MHz, CD3QD) d
1.01 (t, .45Hz, 3H), 1.14 (t, J = 6.74Hz, 3H),
1.75-1.87 3H), 1.88-1.99(m IH), 2.10 (q, J

3.24-3.37 ¢br s, 2H), 3.39-3.56 (br s, 7H), 3.64 (s,
3H), 5.04-J5.18 (br s, IH), 7.21-7.27 (m IH 5
7.27-7.32 (m 2H), 7.34 (d, J = 8.01Hz, 2H), 7.68-7.77

F : hda (o L3065 N 1
Syl ah? HEER MEPTE 8 (3 g 026 Mool e metmpd.
5 deScrefdoforf @(DMFGUHDIZ degtairfed®o4ﬂg moyl]eld Gamsaoﬂmailsmn)
ethyl 3-{(R).-{4 et hyl am no) car bq heny| U4- 4&0
> SRer R Py Chise P HCI 213 Aot By MBbies bare (400 Mit,
E | AT
CI) §BONE Tl S 2252@5%@?8#}2%% by -
7.16H2) gell),dles@msbqﬁl Len, CVPORNEY §,.1H)02.338 (g dl= 7.42Hz, 2H), 2.37-
2.61 (brs, 8H), 3.16-3.33 (br s, 2H), 3.42-3.60 (br s, 2H), 4.21 (q, J = 7.09Hz, 2H),
10 6.57 (s, 1H), 7.11 (dt, ] = 7.52, 1.32Hz, 1H), 7.21 (t, = 7.71Hz, 1H), 7.24-7.27 (brs,
1H), 7.28 (d, J = 8.20Hz, 2H), 7.38 (br s. 1H), 7.42 (d, ] = 8.20Hz, 2H).

[@]) =-10.1deg [c 0.52, MeOH].

8. 20Hz, z/?% 2.65-2.78 (m IH), 3.1 1-3.20 (m 5H),

Compound 17: ethvl [3-((R)-[4-(cvclopropyvlmethyl)piperazin-1-vl]{4-

15 [(diethylamino)carbonyl]phenylimethyl)phenvllcarbamate




125 mg (HA salt); 69%vyield. Purity (HPLC 215nm): >
99% Optical purity (Chiral HPLC 215nnm): > 99% 1H NWR

W@ 2080édtzs CD3CD) d 1.01 (t, J = 6.54Hz, 3H), BCTEEAD5/000014
J = 7.03Hz, 3H), 1.21 (t, J = 7.13Hz, 3H) 3.12-3.18
(br s, 4H), 3.31 (s, 3H) %3 (dd, J .86, 3.51Hz,
3H), 3.37-3.52 (br s, 3564(dd J:537 459Hz
4H), 4.09 (q, J = 7.09Hz 2H) 7.18-7.23 (br s, 3H),
7.31 (d, J = 8.01Hz, 2H), 7.59-7.64 (m 2H), 7.69 (s,
1 H O Found: C, 57.93; H 7.53; N, 9.03. C28H40NADA4 x

as C 57.77; H 7.51; N, 9.62% [ ]
=- 7
sl

OH] . Conpound 16: et hyl
by (%\ -yl) {4-
[ (di et hyl am/\%) car bbny phenyl | met hyl ) phenyl car bamat e

Synt hesi seg i ng | NTERVEDI ATE 8 (112 ng; 0.26 nmmol)
and the ne descri bed for COVPOUND 2. (btai ned 90
ny; 72% i eINd Purity (HPLC-215nm): > 99% Opti cal
purity (Chi HPLC- 215nm): > 99% 1H NWR free base
(400 MHzs CDCIS) d 0.90 (t, J = 7.32Hz, 3H), 1.02-1.25
(br s, 6H, 1.25-1.36 (m IH), 1.30 (t, J 7.13Hz, 3H)

S}Jntﬁégrzlzd %3% IINTENME@I&’ﬁE g; (E’éf‘o foldr 1H)~°;4 nhhl%% aRd ?n% xﬁéthodl =
degeobedafon@ommum 1 omq)nedmz g GIClsakt); TSboyield. gty

(I'ﬁ’tLEH-g §ﬂ11}) g) %32/07, (ffg_t')ca r&tx%(;ﬁléa} I—?I%!.rc-él §?:E§ > ]% &\ﬁ\h} free

5 basil) &@EMH,Z @b)clgg?s B2- Olzls (ﬁ)- 2HM)0 49304]63 (£nd2H9 (F9381 %@P(E;; 7H),
1.29 ftyd =F3l3Hz) 3Ha- 2(3:7(;*%17@611109&@ et hyB) |ﬁbr|cﬂe 2&24 3n42 3x58t(hss 2H),

Tt L CRCR SR ED B2 R e P il . 10,

7.16-343 QH AN ()9 =n20WE 28DSTA1 qsmo@g@w@s 31
bt ai % 4%3 ( HC saltgiE 75% p(leel d. Puri )fx x H).
Fc(uqﬂL@Sﬂ%?nH &*90dt» N@ngt%HQl@ﬁ ?-leo as C, 56.87; H,

10 75 Ao - 9%0/8d AR ARV

Compound 18: ethyl {3-[(R)-{4-[(diethylamino)carbonvl]pheny1}(4-

propylpiperazin-1-yl)methyllphenvllcarbamate

)
g

15 Synthesised using INTERMEDIATE 8 (500 mg; 1.14 mmol) 1-iodopropane (41.7 uL;
0.46 mmol) and the method described for COMPOUND 1. Obtained 246 mg (HCI
salt); 45% yield. Purity (HPLC-215nm): > 99%,; Optical purity (Chiral HPLC-
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base (400 MHz, CDCI3) d 0.12-0.28 (m 2H), 0.49-0.65
(m 2H), 0.93-1.26 (m 7H), 1.29 (t, J = 7.13Hz, 3H),

WQ2830&146 (m 9H), 3.13-3.31 (br s, 2H), 3. 42rSr/SB0(1%600014

s, 2H), 4.20 (q, J = 7.16Hz, 2H), 4.26 (s, IH), 5.29

(s, IH), 6.62 (s, IH, 7.05- 341 1(m IH, 7.16-7.23

(m 2H). 7.27 (d. J = 8. 20Hz" 7.41 (d, J =

8.20Hz, 2H), 7.45 (s, IH). Found C, 56.87; H, 7.66;

N, 8.95. C29H4AONAOB x 2.2HC1 x 2.2H20 has C, 56.87; H,

2&5)&7&) >|\%9‘?81‘5P/NMR freebase 9460 Nz, DD )480.9MeOHE.7.32Hz, 3H),
n

O30 .6 GOt it oyl BB S 68 e GTZH), 2.58-2.85 (br s, 8H),

e} ar
SPPE e s oy o R 2 L8R 2R SO S B o 28
& 41:1)76 (s, QH4,67.0eh(lt,) ] 2n3 9] h66HEt]I}D)d7ﬂ95(d,rj b6ad7He) 2H), 7.27
OUND 1. Cbtained 246 ng (HO _ salt 45% vyi el d.
(‘fbl]r'r 8 JOHpRI, 346y = 8.29b, 218,171 {5, Yk 80P (¢.ciDr djound: C,

1 9
58'930?1 5.@5?]N_§.98. g’ﬁzrﬁ(ﬁg4§§v3< i.bggl g%z.@i g)fnﬂaq 6(“4)3’5.6180%'7., .(31?:&
8\]94% 7%01]%|'E,—12|’r|)degf[cﬁ&lllvﬂ:@ﬁ]m 2H), 2.58-2.85 (br s,
3.31 (br s, 2H), 3.38-3.58 (br s, 2H), 4.19
(Ioanpahnd 19 Mﬂ_wl_@) {M(mtﬂﬂaminﬂ»carﬁoﬁ_ﬂ]@m}ﬂ_, 6.77
S, , ., 1.56Hz, IH), 7.19 (d, J
: 2H) 7.40 (d, J =
8. 20 7.52 (s I H), 800(s I H). Found: C,
53. 72 H 7 15; N, 8.60. C28HA0ONAC3 x 3.9HC1 x 0.2H20
58; & 1% N, 8.94% [a]lo =- 12.1 deg [cC
19: et hyl
a®Eho) car bonyl | phenvl K4-
et hyl pi pera NO- | - vOret hyl | phenyl | ear bamat e Synt hesi sed
usi ng | NTERMEDN ATE 8 (385 ng; 0.88 mmol ),
1- bronoeth (85.0 nL; 1.14 mmol) and the nethod
descri bed f/or COVPOUND 1. Obtai ned 339 ny

Synthesised using INTERMEDIATE 8 (385 mg; 0.88 mmol), 1-bromoethane (85.0
pL; 1.14 mmol) and the method described for COMPOUND 1. Obtained 339 mg
(HCl salt); 74% yield. Purity (HPLC-215nm): > 99%,; Optical purity (Chiral HPLC-
215nm): >99%. 'H NMR (400 MHz, CD;0D) & 1.01 (t, ] = 6.83Hz, 3H), 1.14 (t, ] =
6.93Hz, 3H), 1.20 (t, J = 7.13Hz, 3H), 1.28 (t, ] = 7.32Hz, 3H), 3.06-3.29 (m, 7H),
3.27-3.49 (m, 4H), 3.48-3.72 (m, 4H), 4.09 (q, J = 7.09Hz, 2H), 5.15-5.34 (br s, 1H),
7.22-7.30 (m, 1H), 7.30-7.42 (m, 4H), 7.69-7.84 (m, 3 H). Found: C, 55.60; H, 7.07,
N, 9.23. C7H3sN4O3 x 3.2HCl has C, 55.60; H, 7.12; N, 9.61%. [a]l; =-9.0 deg|[c
0.54, MeOH].

Compound 20: ethyl {3-[(R)-{4-](diethylamino)carbonyl]phenyl}(4-

methvlpiperazin-1-v)methyllphenvlicarbamate
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(HO salt); 74%yield. Purity (HPLC 215nm): > 99%
Optical purity (Chiral HPLG 215nm): > 99% 1H NWR

w@ 4@8/06dd23 CD30OD) d 1.01 (t, J = 6.83Hz, 3H), BCWEEAD5/000014

J = 6.93Hz, 3H), 1.20 (t, J = 7.13Hz, 3H), 1.28 (t, J
= 7.32Hz, 3H), 306329(m ZH) 3.27-3.49 (m 4H),
3.48-3.72 (m 4H), 4.09 (q, 3= 7. 09Hz, 2H) 5.15-5.34
(br s, IH, 7.22-7.30 (m 1H), 730742(m 4H) ,
7.69-7.84 (m 3 H). Found: C, 55.60; H, 7.07; N, 9.23.
C27H3N4(13x32HC1 has C, 55.60; H 7.12; N, 9.61%

= c 0.54, MeOH]. Conpound 20 et hyl
%a.]\[“ - hylfam no) car bonyl | phenyl H4-

Az a phenvUcar b amat eSynt hesi zed
usi ng INTER DI ATE% ( ng; 1.14 mmol ), formal dehyde
(35%in watery 780 nL; 0.44 mol) and the net hod
descri bed flor OUND 2, omitting the acetic acid.
bt ai ned 426Nng (HA salt); 83%yield. Purity
(HPLC- 215nn)1 > 99% Optical purity (Chiral HPLG 2

% f 0
yrBgbieustig NG PG B85 fut 7R pinfon, mealiepiiae o5% in
wa.kar 781) &2*(%443 farkdly éli_l|)§i th8 'fHetho(%l cﬂeécx%e'é?foﬁ QOMPO@IND 2 ormttmg
tl@fsacetlc—l)u;ldB (Bmau(lqi 426Hng (Hlet()om% yneld amtz (HPH)C 2175nm9 >

. J = 8.
9%% o]p;w %&d‘lﬂ;ﬁl ,10%"2 { i) F)dcm % 4 |f§:e Byl (%{)T%THZ
CDc13)85 8. 9@61925 Gn %}551 zw%wm ,3¥1)C. a8 ;@@H)Sz 32 i 61/(\br s,

onpound , harmaceuti cal A accep
81;91 3. 1443@"66((01‘ $, M)a&ﬂ@ﬁeﬁﬁ*{br 5., 2fBn4a0i(eniet 3,23ble, 21&1);14&186(& 1H),

APl o 0 € T Bl 10,727 0.

= 8.01Hz, 2H), 7.37-7.41 (m, 1H), 7.41 (d, J = 8.20Hz, 2H). [a] =-8.7 deg|c
0.55, MeOH].




G "al kyl, wherein said G ~al kyl, C2-6al kenyl,
C3. 6¢cycl oal kyl, and C3. 6cycl oal kyl - G ~al kyl are
WoOpiosoedaks y substituted with one or nore gr OupBCT/SE2005/000014
selected from-R -NO»2, -OR -d, -Br, -1, -F, -CF3,
-Q(=O R -C(=O OH, -NH2, -SH_ -NHR -NR2, -SR -SQOBH,
-SPR, -S(=O R -CN, -OH, -CPCO OR -C(=0)NR 2
-NRC(=O R, and -NRC(=0)-OR, wherein Ris,
i ndependently, a hydrogen, C3-6cycloal kyl or
| - al | R2,is selected from-H, G ~alkyl and
*wherein said G - alkyl and

g LT R R O S )

dieg(el’@rﬁers - drbfdl Sohbrs - d}"ﬂ%xturéﬂherewR -NR2, -SR, - SOBH,
TSEORCEN "HOCR -CC=0 NR2,

-NRC(O) R and - NRC(=0) - OR wherein R is,

i ndependent | a hydrogen or G - alkyl; and R3 is
ecfed ' yl ~and (3. 60yc| oal kyI wher ei n

said (i "al | oal Byl arg optlonally

sub 'tute %Lp‘g sel ected from - OR,

-d, -Br, -I, 3, FORY-C(OOH -NH, -SH

-NHR, - NR2, SR soeH Sm -S(OR, -CN, -OH,

-0 R, C(O) -NRC(O R, and -NRC(O -OR, wherein
R is, independe a hydrogen or G “alkyl. 2. A
conpound accord o claim1, wherein RLis G -

al kyl, C3_6cycl oal li<yl and C - cycl oal kyl - et hyl ,
wherein said C -Ralkyl, C. Cycloal kyland C -

Cycl oal kyl - et hyl are opti onal ly substituted with one

5 or nore groups sel ected frond G ™al kyl, -CF3,

C ~al l coxy, chloro, fluoro and bronp; R2 is selected
from- Hand Goalkyl; and R3 is selected from -
wdiekgih, and C3-6c¢cycl oal kyl .

R! is selected from Cisalkyl, Cy.salkenyl, Cs.¢cycloalkyl, and Cs_¢cycloalkyl-
Ci.salkyl, wherein said Cy.salkyl, C,¢alkenyl, C;.scycloalkyl, and Cs.¢cycloalkyl-

10  C,4alkyl are optionally substituted with one or more groups selected from -R, -NO,,
-OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR,
-SO;H, -SO;zR, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=O)R, and -
-NRC(=0)-OR, wherein R is, independently, a hydrogen, Cs.¢cycloalkyl or C;.salkyl;

R? s selected from -H, C.salkyl and Cs.¢cycloalkyl, wherein said C,.¢alkyl

15 and Cs.ecycloalkyl are optionally substituted with one or more groups selected from
-OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0O)OH, -NH,, -SH, -NHR, -NR;, -SR,
-SO3H, -SO2R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR; -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.¢alkyl; and

R? is selected from Ci.¢alkyl and Cj.¢cycloalkyl, wherein said C;_¢alkyl and

20 C3-6éycloalkyl are optionally substituted with one or more groups selected from -OR,

-Cl, -Br, -1, -F, -CF3, -C(=0O)R, -C(=0)OH, -NHj,, -SH, -NHR, -NR;, -SR, -SO:H,
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3. A conpound according to claim2, wherein RL is
sel ected from Ci *al kyl and C -

wEymsoediky/| - met hyl , wherein said G - al kyl andp@/SE2005/000014

cycl oal kyl -met hyl are optionally substituted with one
or nore groups sel ected frong_}mt hoxy, ethoxy and

i sopropoxy; R2 is selected ffom- H and R3 is
selected fromnethyl, ethyl, propyl and isopropyl. 4.
A conpound according to cl ai m1l, wherein RL is

SGJR%EE(@@)R{ g@fn-mﬂg@(l—())em LG@C@MMMP%@G O)R; aeht yl ,
ne (0),4 n u 1. SO oxye
-BRE(FHIKE m%rel@ ﬂ%ex%fea WP eg%m&%u Abvhy | |

met hyl, and et hyl; is selected from- H and R3 is
sel ected from met hyI and ethyl. 5. A conpound
2accordéangpdund abairding to vkhem é) whédem conpound is sel ect ed
fro

3-{ ( ) 4 gpfagﬂ’?eé W@ﬂgﬁﬂ)@g%émlﬁ%mrwﬁ}lyk whsrein said
C‘Tﬁ%%ﬁ%fgl@doh&?!’%@@! J&(cléall&l I %}emg)?gizfélﬁu?slﬁ)ﬁ%glwuh

opg o moteydrawpsrelectedomy Cj. ﬁﬁibﬂyK}lﬁeChgdlI)(p‘iyed}lbmaﬂbanmd;
bCo yound 3: net hyl
nE{pS) {4-[ (di et hyl am no) car bonyl ] phenyl } (4- pentyl pi pe

razi R? islse¥dctdwEfdiy AR 3§%bﬁﬂﬁt e; Conpound 4: nethyl
3-[(S)-{4-[(di ethyl anmi no carbonyl ]ﬁ)(yenyl } (4- propyl pi pe
razi R isisejqcladerom (Giptivly prcie petivaloatkybonpound 5: net hyl
3-((S)-[4-(cycl opropyl net hyl ) pi perazin-|-yl]{4-
3. A compound according to claim 2, |
wherein R! is selected from Ci.salkyl and C;_ecycloalkyl-methyl, wherein said
Ci.salkyl and Cs;¢cycloalkyl-methyl are optionally substituted with one or more
groups selected from methoxy, ethoxy and isopropoxy;
R? is selected from -H; and

R? is selected from methyl, ethyl, propyl and isopropyl.

4. A compound according to claim 1, wherein .

R! is selected from n-propyl, cyclopropylmethyl, n-pentyl, 2-methoxyethyl,
n-butyl, 2-isopropoxyethyl, 2-ethoxyethyl, 3-methoxypropyl, cyclobutylmethyl,
methyl, and ethyl;

R? is selected from —H; and

R’ is selected from methyl and ethyl.

5. A compound according to claim 1, wherein the compound is selected from:
Compound 1: methyl 3-{(S)-{4-[(diethylamino)carbonyl]pheny!}[4-(2-
methoxyethyl)piperazin-1-yljmethyl} phenylcarbamate;
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[ (di et hyl am no) car bonyl ] phenyl } net hyl ) phenyl car bamat e;
Conpound 6: net hyl

wWE20s8y61jst- (cycl obut yl met hyl ) pi per azi n-1 -yl ] { 4PCT/SE2005/000014

[ (di et hyl am no) car bonyl ] phenyl } met hyl ) phenyl car bamat e;
Conpound 7: et hyl

3-{(R)-{4-[ (di et hyl am no)caré%nyl ] phenyl } [ 4- ( 2-

nmet hoxyet hyl ) pi perazi n-1-yl ] met hyl } phenyl car banat e;
Conpound 8: net hyl

(?mﬁ;(o%hd{z%{eﬂ@n st(tsoL(arauaﬁmafaaﬁpnyl)qhe nyl }[4-(2-

et hox et era2| n- | met hyl henyl car bamat e;
y %car pyﬂlghelgd @ﬂ%yll)pheny a%bgmatey

%ﬁn 8159 o BT R R A RRR URRR R ooy L4 Bepiperacin-
aumaﬂ?(ldclﬁgagmlteam no) car bon henyl } (4- propyl pi pe

ES(GHe LS} Gl e BB E O ELSBH A PDPY I prarin-

U i R

RN ae((st)a[gs( t:ﬂﬂ()lﬁor bon lﬁﬂ%e;mﬂ}i-l(i%}l] {g;n | pi pe

b heh Phr SR bSO bRl E R pouna 13:”

cn%ﬁ hd 8: &(e{?a)yi[s‘t(s()qx%fmmylh@m)ﬂ@&m&naﬂm I-yl]{4-

I et hyl am no) carbon henyl } et hyl ) phenyl car banat e;
[@q:tbyiaMojMarwa{l}anyl} methyl)phenylcarbamate

?o;n&? B e Y R N R D BRI e o
ﬁ’“ﬂ?&f?#ﬂ‘]mézpé’;? loarbamate; 1314

Gﬁémmngl t gt bﬁp{ hiti(diethyla Doy ﬁwrwé}[éa(ﬁat e;
e%%gtﬂyﬂpxﬁgrazﬁtP}/f]m%fhgl }%}mr{y[iczi?yzlr}ﬁtgf perazin-1-yl){4-

Compound 9: methyl 3-{(R)-{4-[(diethylamino)carbonyl]phenyl}[4-(3-
methoxypropyl)piperazin-1-yllmethyl} phenylcarbamate;

Compound 10: methyl 3-[(R)-{4-[(diethylamino)carbonyl]phenyl}(4-propylpiperazin-
1-yl)methyl]phenylcarbamate;

Compound 11: methyl 3-((R)-(4-butylpiperazin-1-yl) {4-
[(diethylamino)carbonyl]phenyl} methyl)phenylcarbamate;
Compound 12: methyl 3-[(R)-{4-[(diethylamino)carbonyl]phenyl}(4-pentylpiperazin-
1-yDmethyl]phenylcarbamate;

Compound 13: methyl 3-((R)-[4-(cyclopropylmethyl)piperazin-1-yl]{4-
[(diethylamino)carbonyl]phenyl} methyl)phenylcarbamate;

Compound 14: methyl 3-((R)-[4-(cyclobutylmethyl)piperazin-1-yl] {4-
[(diethylamino)carbonyl]|phenyl} methyl)phenylcarbamate;

Compound 15: ethyl 3-{(R)- {4-[(diethylamino)carbonyl]phenyl}[4-(2-
methoxyethyl)piperazin-1-ylJmethyl} phenylcarbamate;
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[ (di et hyl am no) car bonyl ] phenyl } met hyl ) phenyl car bamat e;
Conpound 17: et hyl

WO 2006066338 [ 4- (cycl opropyl net hyl ) pi perazi n-1 - yl P¢BSE2005/000014
[(diethylanino)carbonyl]phenyl
}met hyl ) phenyl ] car bamat e; nBound 18: et hyl
{3-1(/?)- {4 [ (di et hyl am no) ca bonyl ] phenyl } (4- pr opyl pi
perazin- 1-yl)nethyl]phenyl }carbanate; Conmpound 19:
et hyl
Einpduind)16{ ém&w((ea)tmlbwl kﬁembppwk4phenyl } (4-ethyl pip

erazin-1lyl) car bamat e; Conpound 20:
[@1p]tgaylammo)carbonyli/phenyl}methyl)phenylcarbamate

GEPROIAT S0 GEPYATHOR SRRy a1

[mlaﬂhynﬁﬁnﬁ)caabthpaneﬁﬁpmamlygpsaiyl]aaxbbmaepf 6. A
corrpoun accord clains 1-5 for use as

meard At - [(%Préﬁié,cbetbﬂaﬁmw%mnﬂ]pa%d}(érmgpxlelperazm-
th fact f
R PR BB D of Tpat . ani ety or
Campdundridt et@yls{':‘r E(Rbl-t{ééi(diefthjlladlhrﬁr)dfaibms/l]pﬂen)A} (4-ethylpiperazin-1-

har conposi ti on conprising a conpound
£§ﬁ§§n¥1°%hvnﬁﬁe of claims 1-5 and a

(EJJIﬁ;BdIﬁe%t étﬁ?l' {334[(@9 C{@I[Ecﬁ&hﬁaﬁxﬁ{d)éa%o g?}ghélﬂﬁuhﬁ&hmfperazm-

t he therapy in a warm bl oode
lemlr)lpcuhsllplgewl}@a@laeptmf administering to said animal in

need of such. the t her apeutically effective

a %Hﬁa%?"%mea‘lﬂ% C[f%taglf &%@ﬁbe {ro any one of clains
1-5. 10. A nethod for the therapy of functional :
gastr0|ntest|nal di sorders in_a warm bl ooded ani nal,

onprA sempounsacserdngde any enepEelaimsnlyS for usqiag a arrdirament;
need of such

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, anxiety 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
therapy a therapeutically effective amount of a compound according to any one of

claims 1-5.
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therapy a therapeutically effective amount of a
conpound according to any one of clains 1-5.11. A
w@e@seed4$ or preparing a conpound of fornula |PCT/SE2005/000014
conprising: reacting a conpound of fornmula Il with
R1-X: Il wherein X is a halogen; Rl is selected from
G .6al kyl, C2-6al kenyl, (6‘3 6cycl oal kyl, and
C3. 6cycl oal kyl - G -4al kyI wherein said G - alkyl,
C2- 6al kenyl , C3- 6cyc|oalky|, and C3_6cycl oal kyl -
C -4al kyl are optionally substituted with one or nore
groups selected from-R -NO&2, -OR -d, -Br, -1, -F,
- CF3, O ) OH, - -SH, - - SR,
11. wcescs(gfggﬁepa@r(%byﬁm'aﬁﬁfmulé&( msm'§5(2 Z0) NR2,

RCb:O)R and -NRC(=0)-OR, wherein Ris,

| ndeendent ly, a hydr ogen or G "™alkyl;R2 is selected
/~f\[o Scycl oal kyl, wherein said d
. ‘= kyI are optional | y substituted
ﬁ 3 2 ct from-OR -d, -Br,
, O'R, N:(O)G—L -NH2, -SH, -NHR -NR2

- SR, 2S(=@)R -CN, -OH, -C(O OR -C(O) NR

2, -NRC(OR, OR, wherein Ris,
independentlEthydrogen or G _6al kyl; and R3 is

sel ected fro 6al kyl and C3. 6cycl oaI kyl, wherein
said Cralcyl aNd C3. 6cycl oal kyl are opti onal | y
substituted WIRh one or nore groups selected from-OR
-d, -Br, -1, -F, -CF3, -C(=OR, -C(=0OH, -NH2, -SH,
-NHR -NR2 -SR }ISBH, -S2R, -S(OR -CN, C]—I,

=0) OR, ONR 2, -N d -NRC(O) - OR, wher ei
T T A S M Y VR

process for preparing a conpound of for mula 11,
corrpri si ng:

JRGUYWH
[]R

1I

wherein X is a halogen;

R! is selected from C.alkyl, C,.¢alkenyl, C3¢cycloalkyl, and Cs.¢cycloalkyl-
C1alkyl, wherein said C).salkyl, Casalkenyl, Cs.¢cycloalkyl, and Cs.¢cycloalkyl-
C,salkyl are optionally substituted with one or more groups selected from -R, -NO,,
-OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH, -SH, -NHR, -NR;, -SR,
-SO;H, -SO;R, -S(=O)R, -CN, -OH, -C(=O)OR, -C(=O)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or Ci.ealkyl;



H reacting a conmpound of formula Il with R4-CHO
wherein R4 is selected from- H G - alkyl and
wEBoyakoal kyl , wherein said C. al kyl and  PCT/SE2005/000014

C3. 6¢cycl oal kyl are optionally substituted with one or
nore groups selected from-R__-NO2, -OR -d, -Br, -1,
-F, -CF3, -C(=OR, -C(=0 OH, 6INH2, -SH, -NHR -NR2,
-SR, -SABH, -SAXZR, -S(=OR -CN, -OH -C(=0 OR,

-C(=O NR2, -NRC(=O R, and -NRC(=0)-OR, wherein Ris,
i ndererigegledtyd framh¥) RGERYIGNd T3 sc b dy ], wherelrSsaid C,_salkyl
selected from-H, G .6alkyl and C3-6cycl oal kyl ,

&ae%ﬁ: i arg eptiorgily ahgtiatedekijle pemPI@Pregraups selected from

Se ecft? a%ll’ fYIf 2%:3 &&;—&kﬁ)w@%mQE\%FPI%‘Z%I\@H%(Q&’RSR’
'.S°“i’858‘“‘: NG Py o T R NG L B aad
5 -Nﬁ%@bbpwﬁeme Reis ninflepeadentlyg gﬁs&#&gm pr,Cr-galeyicindgen
% olvat SpqrePROmE, afoPEACELEGIRERL Hiehh 134 CROMliyl and

@I%cﬁﬂgedkyiakd(grptmmaﬁy eydistioned with sodet mbret grdups sefecteddram -OR,

LR eBrol HEEA GO, DOt A o S8 G S oot

-48,RAS @ﬂ@séNOfOHr CQEL()TR, ACEATRAUNNRE (HPRTEAR |
conprising:reacting a conpound of fornula 'V with
NBEF@Q-QB whergivRuiscindépengerntly, a hyidiogereor CRalkyd.
selected fromd al kyl, C2-6al kenyl, C3.6cycl oal kyl,
and C3. 6cycl oal kyl - Ci - 4al kyl , wher ein said - al kyl,

182- 64 iiﬁﬂb‘ds,foﬁbrepﬁﬁr@ Dedydund A Cordl H1Y, Conplikink -

O
U R

4

10

1
15 reacting a compound of formula II with R*-CHO:
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C -4al kyl are optionally substituted with one or nore
groups selected from-R -NO&2, -OR -d, -Br, -1, -F,

w0 @e3/0661& O R, -C(O OH, -NH2, -SH, -NHR, - NR2, PEB&E2005/000014

-SBH, -SA?2R, -S(OR -CN-OH, -C(=O00R -C(ONR 2,
-NRC(O R, and -NRC(O) -OR, wherein Ris, independently,
a hydrogen or C alkyl; R2 is Selected from-H, G -

al kyl and C3-6cycl oal kyl, wherein said G ~al kyl and
C3. 6cycl oal kyl are optionally substituted with one or
nore grg ps selected fromOR -d, -Br, -1, -F, -CF3,
-SH, -NHR, -NR2, -SR, -SQ3H,
-A @R -C(ONR 2, -NRO(OR

and - : R i s,||i ndependently, a

hyd b | ected fromCi

al kyl and C3 6cyc oaI kyI eren said G “al kyl and
C3. 6cycl oal kyl arng_opti onaﬁzy substituted with one or
nore groups selfecteyg from-OrR, -C, -Br, -1, -F, -CF3,
-C(OR -C(OOH, -Nf2, -SH, -NHR, -NR2, -SR -SQ3H,
-S2R, -S(OR, ") -OH, -C(OOR, -C(ONR 2 -NRC(O R,

and -NRC(O -OR, wherein Ris, independently, a

hydrogen or Q - al kyI 14. A compound sel ected from

et hyl

3-[(R-{4-[(dieth Iam no) car bonyl | phenyl I perazin-1-

yl g %é:)ylpé;qzi}l Qéﬁ% X t—%—l 15@}5%1( %ﬂ% Cs. s)éyglga?lk}el wherein said C;.

B S L ARG AGARRNEA RS PLREEAhiciced

Iomers there

frlhﬁl’-]Rm-(N!DH; F@RJ 4@ &céptFabeIés 8@4=@Rt HeEE)OH ANHG) -SHUFIHR,
ARk, ok SBcky SE o BB5Eb 0N S-S RVEON oF
-%{%R,%EIE@C(—O)-OR, wherein R is, independently, a hydrogen or
Ci.salkyl;

R? is selected from -H, C;.¢alkyl and C;_¢cycloalkyl, wherein said C,.¢alkyl
and Cs.¢cycloalkyl are optionally substituted with one or more groups selected from
-OR, -Cl, -Br, -1, -F, -CF3, -C(=0)R, -C(=0)OH, -NH;, -SH, -NHR, -NR;, -SR,
-SO,H, -SO:R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=0)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C, ¢alkyl; and

R? is selected from Ci.¢alkyl and C;_¢cycloalkyl, wherein said C,.¢alkyl and
Cs.scycloalkyl are optionally substituted with one or more groups selected from

Ci.salkyl, halogenated C,.¢alkyl, -CF3, C,.¢alkoxy, chloro, fluoro and bromo.

13. A process of preparing a compound of formula I, comprisihg:
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w@ b##€peaans t o bot h nati onal

| PC7: CO7D 295/ 155, A61K 31/495, A61P 25/04, A61P
25/ 22 iccording to International Patent C assification
classification and pdT/RQ2085/000014
FI ELDS SEARCHED M ni mum docunent ati on sear ched
(classification systen1fo||o§§d by classification
synbol s) I PC7: C07D, A61K DocuUnentati on searched ot her
t han m ni mrum docunentation to the extent that such
docunents are included in the fields searched SE, DK,
FI , NGclasses a s above El ectronic data base
#d during the international search (nanme of

t acticapl e, search ternms used)
EPC- | I\ITER . ' ' PAJ /gd’\ DOCUMENTS CONSI DERED TO
BE RELEVANS 3 ggiﬁocunent with
i ndi cati on, V\,here appropri the rel evant
passages Rel evantNto cl ai rrRRlo WO 02094812 Al
( ASTRAZENECA ARY, Novenber 2002 1-14 (28.11.2002)
WO 9315062 Al (|THE WELLCOVE FOUNDATION LIM TED) , 1-14
5 August 1993 ( .1993) | Further docunents are
listed in the contjnuation of Box C. | | See patent
fam |y annex. Spdtial categories of cited docunents
"T" | ater docunent publlshed after the internationa
filing date or pnontly "A" document defl ni ng the

gener gécuﬁ%g'tcgﬁ@ro}l{é¥gt\‘l\ﬂﬁpnumwn cat I Oﬂs)z{ls.lI e

and n he app t cited to

understand to be of particular relevance the principle

or theoy underlying the invent on "E" earlier

applicafion or patent but published on or after the
i nkerng |on. ent of particul ar rel evance:

e dNai [ i ng date consi dered novel or
cann be nvol ve an i ncvaennnt oi vt ebe
"L"~docune yy doubts on pnonty cl ai n(s)
or which is step §chnent I s taken al one

e

v

wherein X is a halogen;

R' is selected from Cy.¢alkyl, Cy.¢alkenyl, Cs.scycloalkyl, and Ci.scycloalkyl-
Ci.salkyl, wherein said C;_ealkyl, C;¢alkenyl, Ci.scycloalkyl, and C;_¢cycloalkyl-
Ci4alkyl are optionally substituted with one or more groups selected from -R, -NO,,
-OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR,
-SO;H, -SO,R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=0O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C,¢alkyl;

R? is selected from -H, C,¢alkyl and Cj.scycloalkyl, wherein said C;.galkyl

and Cs.¢cycloalkyl are optionally substituted with one or more groups selected from
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cited to establish the publication date of another
citation or other special reason (as specified) "Y"
waolomsnens of particul ar rel evance: the cl ai medpCT/SE2005/000014
i nvention cannot be "O' docunent referring to an oral
di scl osure, use, exhibi ti gn or other considered to
i nvol ve an inventive step wRén the docunent is neans
conmbined with one or nore other such docunents, such
conbi nati on being obvious to a person skilled in the
-OR, t-Cl, PBr,dh G BRI, 10(HO)RREFQYOHE) -NI;, t3id, INHR, -DNK;| SRl

fili d | h h d | ai red " &"
Qs i, 5N het SO SR R NEGORR e
i QN i i | . Dat
AR ORI RI0hot MR Bagr ETIEL RS
200R Dis 2ele@bd fraa06, Jukayb amh @ soyicloatkyl, andebres said iC, fs4lkyl and

| SA/ thorized officer di sh Patent O fice Bo
Coergoalsyliage ORI SR OBIOFSGoUBfaftcled from -OR,

_dragsim ke No. _cir— 8 (66 Te s I\ +qEl 6
oSt L 5 P SCEIR KNG, S RADINHR, DR, ISk a0t
-SPARAS(=O)R, -CN, -OH, -C(=0O)OR, -C(=O)NR;, -NRC(=O)R, and

-NRC(=0)-OR, wherein R is, independently, a hydrogen or C;.salkyl.

14. A compound selected from:

ethyl 3-[(R)- {4-[(diethylamino)carbonyl]phenyl} (piperazin-1-
yl)methyl]phenylcarbamate;

isobutyl 3-[(R)-{4-[{(diethylamino)carbonyl]phenyl}(piperazin-1-
yl)methyl]phenylcarbamate;

enantiomers thereof; pharmaceutically acceptable salts thereof and mixtures thereof.
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