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wopoesmnt27i nvention is directed to novel conmpoPCASE2105/080012

process for their preparation, their use and

phar maceuti 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
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that have been identified in the prior art have

The 6 receptor has been identified as having a role in many bodily functions

such as circulatory and pain systems. Ligands for the & 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 1dentification of at least three different populations of opioid receptors (,
& and «) 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 6 ligands are peptidic
in nature and are unsuitable for administration by systemic routes. One example of a
non-peptidic 6-agonist is SNC80 (Bilsky E.J. et al., Journal of Pharmacology and
Experimental Therapeutics, 273(1), pp. 359-366 (1995)).

Many & agonist compounds that have been identified in the prior art have
many disadvantages in that they suffer from poor pharmacokinetics and are not
analgesic when administered by systemic routes. Also, it has been documented that
many of these 6 agonist compounds show significant convulsive effects when
administered systemically.

U.S. Patent No. 6,187,792 to Delorme et al. describes some $-agonists.
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many di sadvantages in that they suffer from poor
phar macoki netics and are not anal gesi c when
wa@ewsnédrer ed by system c routes. Al so, it hasP@E&ER005/000012
docunented that nmany of these d agoni st conpounds show
significant convul sive effects when adm ni stered
systemically. U S. Patent N&. 6,187,792 to Delorne et
al . describes sone d-agonists. However, there is still
a need for inproved d-agonists. DESCRI PTION OF THE
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speci fication, the nonen ure used In this
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stated in Nonenclature of Organic Chem stry, Sections
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chem cal structures. The term"Cm " or "Cmn "

| . . roup
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tQ. t . The t.erm.. hydrocarbon”. used al one
it B gh Rl 19 AR i E s SRR, Ryt et iines
and eulpy orshaigingthymival darnaes] hydrogen atons up to 14
cargﬁ’g atons. The term "hydrocarbon radical" or
" hy dM§ deb " (X e Bma | Z50HP" Bsedalone & Asr Brefy, Tpfegs to,any group
hatiRh &8 & 1 LarBhYarshfsucture as a result of renoving one or
anIDFe E)ydraggeng rsom a hydrocarbon. The term "al kyl "
us e @haltane“hydraartens ufdd atlomer orms afsuffix orgfrefix referssto any

sat ur at ed. nonoval ent straight or branched chain
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at OMhe térnl Y5 dFRhIHOR rEdiddIP beshydto@ttgY! Ssell Afdnd @8 as B Wiffix or
are not limted to, G "al kyl "groups, such as nethyl,

prefixh yefers s amy structure ps @ pspult of rapeaviingd one orgnergynydrogens from a
hyéforcra?rtng.l -2

The term “alky]” 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.

The term “alkenyl” used alone or as suffix or prefix, refers to a monovalent straight or
branched chain hydrocarbon radical having at least one carbon-carbon double bond

and comprising at least 2 up to about 12 carbon atoms. The double bond of an alkenyl
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propyl, 2-methyl-1 -butyl, 3-nmethyl- 1-butyl,
2-nmet hyl-3-butyl, 2,2-dinethyl-l -propyl, 2-nethyl-

woO 1eopeediyt , 3-net hyl - 1-pentyl, 4-nethyl- 1-pePCTBE2005/000012
2-nmet hyl - 2-pentyl, 3- nethyl-2-pentyl,
4- et hyl - 2-pentyl, 2,2-dinmethyl-I -butyl,
3,3-dinethyl-l-butyl, 2- eth¥l-1-butyl, butyl,
i sobutyl, t-butyl, pentyl, isopentyl, neopentyl, and
hexyl, and | onger al kyl groups, such as heptyl, and

C%By {mcoﬁﬁlgﬁieh%lr c%ﬁ%aﬁ@d WeRRE Lhdateste® %ro%‘ﬂb Shidoid flenyl

one  or two suiftable substituents. term
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ep el RaSu B SRR atias R SR, Dol BeSRRT Boen-2

bﬁ@h 08- (Qqnéthylkssbﬁtwe)sisehteaw Béﬁxsalltéi@l?éd]%e unblSstin@edor
used alone or as suffix or prefix, refers to

Sabsﬁ*ﬁﬁ@i;‘é(ltbﬁtle or i fitablgrsubstidwrsitted chai n hydr ocar bon
radi gl (favd) % g l]lsgé‘i ong ggasc%fg)gn Oﬁr%f‘ gzr'éfqu obal f ? %gent

and conpri si eas car
s&“hghmthbimhb@athuoﬁyc&ncab&myﬂcﬁnham ammnpmtg@iﬂ&dl &frbon
caQn ted to anot her unsaturated group. Suita

trap Rjéﬂwa nfk omRTIsingat lenst 2 ppifo shawt hd Earbomptony- tTéle tnple bond of

o AR O 8 RRop RS BFchiited § shither BithRRMEd group.
Shﬂa(bid Bkﬂ%ﬂll grQurgtmélhcﬂm behark ,notZl-npltexpgoL Ci,salkwtyé gydups, such as
ﬁw@ﬁ'bgfb&v e BV R BTeat s mASRECBAYE ATOGHYE bbpny
4SHOSHLIL PR, aha-BRYID-hariyNidn alléaiyd cah 908 Rbstittited or

prefix, ers to a nonoval ent straight or
Sﬁhsaﬂé%%rltbﬁm Ar tWeoudtebletsubstitestiscal  havi ng at | east one

car b‘i"ﬂe ?&&g%gcl%él'kﬁi ’ekxé%%%’o arz)g a% QU 'o%' P Befferg?o a sa?turaPed

to abou riplre

nnlsyalyht rifigoeontaiging Bediedabon t@i&taedorﬂpnsmglatqe@t sdlptt@ about 12
anot her unsat ur at ed qrou Sui t abl e al kynyl group
C

carhen atwas. fixamples of syclpaliyls insluds, b@zr@mtuywwd tgr Gumcloalkyl

yslﬂgl} gl %}%ﬂ?ﬂro&ﬁ ré@%o%?ﬂy’l cg,k!{oé%r cPEHKIY. land REAYMBy1,
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.

The term “aryl” used alone or as suffix or prefix, refers to a monovalent
hydrocarbon radical having one or more polyunsaturated carbon rings having
aromatic character, (e.g., 4n + 2 delocalized electrons) and comprising 5 up to about

14 carbon atoms.
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4-propyl - 2-pentynyl, and 4-butyl-2-hexynyl. An al kynyl
can be unsubstituted or substituted with one or two

WO smstedibe substituents. The term "cycl oal kyl , PCTISE®05/000012

al one or as suffix or prefix, refers to a saturated
nonoval ent ring-containing hydrocarbon radica
conprising at least 3 up to @bout 12 carbon atons.
Exanpl es of cycl oal kyls include, but are not limted
to, C3.7cycl oal kyl groups such as cycl opropyl,
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heokadbk yddicbhaligg Uﬁtﬁ(o&hﬁbtetpd)ﬂ)&ﬂhsﬁﬁra&dh&t’bdnuﬁ@@ hayingne
or two suitable substituents. Preferably, the

SRS HIRTpFLer-de & B o gelpralized AlgcteRnshrd Ramprising:gup fhabout
1%1% n SOV hit ¥l ves HS Bk f'%!'(%heuc ﬁétﬂ% | x or prefix,

efers 1o A monoval ent rn ng-con a|n| ydr ocar bon
radi Thk tdmmﬂImg:r@dycleé as¢d glome mwsbmuftbaomaﬁﬂ,qefﬂrﬂommg
and. co sin 3 up to about 12 carbon atomns.
cqIpaing n%m rﬁ?%ﬁﬁﬁ?weg ©8¢ 8T BRE Bpltiyaleatpgtorpatgpms,

nm'eﬁéﬁdéntl%%l@d't&i fr@m@\l ONOYA §Ns o 2 ARG ﬂ tre an%
y rocarbon radi cal haVl ng at ast one Car -caronon

mcquamattimd 3and up tongrous 20, gtoaisou the?l‘mgﬁs)t d{eatrouyclemlay be
suf f

{
sSrR N S arelr e le ik motSFo e Pebsr g rfinglg mey
chi@sinifore Migantine Fige Whéry A Baaatouy@é eshtsias Bdfe tHah @8e hiay, the
aromatic character, (e 4n + 2 del ocal i zed

n@gsamay O @seaﬁawe@ﬁffﬁr |1§4Sﬁ@r15gwnmllamﬁ9t tojat least Wesnrings share
s-méel{g aﬁé@ler%gg ?qﬁ@é 91%813?1 cRatra gxf <f)1J xfla}p hot have
pr e ers (0] al en

drocar onra
ahmmnm@hamaenr nor e polyunsaturated carbon rings having
aro %IC ch racter

el ec ﬁ@er‘B‘?fﬁ?t( ev|“ﬁ§d @gg‘bg’té agsgllgﬁgf gl_[ﬁzeggﬂ@&’is to a ring-
cBitaiing %bﬁ?e SGhYREult Ravihf bnd ¥PmS HakiVaRS: ARG6LBR,
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
“héterocyclo” 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.

The term “heterocyclylene” used alone or as a suffix or prefix, refers to a
divalent radical derived from a heterocycle by removing two hydrogens therefrom,
which serves to links two structures together.

The term “heteroary]” used alone or as a suffix or prefix, refers to a
heterocyclyl having aromatic character.

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

monocyclic or polycyclic ring comprising carbon and hydrogen atoms and at least one
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The term "heterocycl e" used alone or as a suffix or

prefix, refers to a ringcontaining structure or
wonis@eel2e havi ng one or nore nul tival ent het ePOBSBEI®S/000012

i ndependently selected fromN, O P and S, as a part

of the ring structure and including at |east 3 and up

to about 20 atons in the rirfg(s). Heterocycle may be

saturated or unsaturated, containing one or nore

doubl e bonds, and heterocycle may contain nDre t han

h&BRafohd) PrefMABE, B tdSheERRYThEseFR AR nitRY, g% ef®1ARd sulfur,
ring, the rings may be fused or unfused. rings
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her tween... Hetero have aronntic character
oy i’ hRERANL Piaines Wipe AT piserd it
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re ers to a ri ngcontal ni ng structure or nol écu
heterpryRjoddkd sseumenndemnsubstifiitecher sabstinisd mothsone or two suitable

sdb?gt?lﬁﬁ‘tg Cﬁ@fe& f ieﬁ%tgrg%cggﬁw| gropp i3 a%? q1o§(yicl?c (ﬁ'g[lﬁ Bng,

mbfe @bfﬁﬂbl}?,& rﬁbmclwmﬁg) &vHerdig) (Iﬁ:)nng/\dmipﬁises frbf 3 to 6 carbon
ri ngc Etalnln structure or nolecule has an aromatic

3teRE AL U | 0 Yhetenpptomsprefaraddig iieranast edietesrryploaliph
ter ”Th@ﬁhﬁr“ﬁ%faalgﬂe&‘ QUEY alon f![aﬁr e efc;# bfpx@ﬁk e1Itef’e','rs toa

"het erocycl i c, het er ocycl o one or
heterbtyolylene harvaig xpmaté ehmadter. a radi cal derived from a

et BF 6 pREE BN Kh e Beg AF o sk i AN oRaTegr. ers o a

hé&etbEyolylene Maeddes noma‘veraﬁorﬁatmaf«é@{eent radi cal derived
froma heterocycle % renDV|n one hydrogen therefrom

The The Wrmﬁ&lt(én@@lgm uspéas nrg ¥ refersite ag@roupshaying 4 fingthat

M lgggj(lrﬁ(lga %ﬁers to a divalent radical derived froma
h %erocyc e y renmovi ng two hydrogens therefrom

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.

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

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

The term “substituted” used as a prefix refers to a structure, molecule or
group, wherein one or more hydrogens are replaced with one or more
C,.¢hydrocarbon groups, or one or more chemical groups containing one or more
heteroatoms selected from N, O, S, F, Cl, Br, 1, and P. Exemplary chemical groups

containing one or more heteroatoms include —-NO,, -OR, -Cl, -Br, -1, -F, -CF;,
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whi ch serves to links two structures together. The
term"heteroaryl"” used alone or as a suffix or prefix,

WO p@se6@E21 0 a heterocyclyl having aromati c chaPer/sE1005/000012

The term "het erocyl coal kyl" used al one or as a suffix
or prefix, refers to a nonocyclic or polycyclic ring
conpri sing carbon and hydrogen atons and at | east
onehet eroatom preferably, 1 to 3 heteroatons sel ected
from ni trogen, oxygen, and sulfur, and having no

CRARULEEPOH, XATPRISes NﬁthtJﬁ{ QSRCJSQﬁE#Yéo%%P%)R CN,

i hcl'ude pyrrol’i di'hyl, “pyrrolidrno, piperfid

@Hpeﬁ(TIP)QR, ﬁﬁf@ﬂ‘é&z fNRC(f@We fﬁq (70), imorop(FOR)Nthiq (=S), and
nor. | t QI ono I,,N I onor I no,

OB ER TN, SRR A R P Ca AR o Eor Pl spbtiged
pBénys Hﬁ%trbfeiﬂkﬁﬂ a%ﬁéhyp rﬂ@etmxybmalﬁ WhicEpieng L BRfihIpHERM] Setc.,

Préferably, the heterocycloal kyl’ group i5 a nmonocyclic’
“dnerqm theatitre, methexy, o, pné pmimatgroupsamayrepéage lany suitably,

onprises from3 to 6 carbon atons
I%)Er;]l}nh?pthgh)aqhn eroatorrs referred to herein as

C3 Gﬂhé erACisabombtsdt usedae a keffix ofacier KAkitre 18dletis€6r group,
al one or as a suffix or prefix, refers to a

fﬂmﬁd&wmewr Spue RAETRf @Pw&! grouphEsters e secprd strugtuse,
&# é?‘;sﬂ%ﬂoﬁg(ar et er o%@%‘ﬁ@?gﬁ{eot at h?g}{éeﬁs ?ftfqg\%ﬁ
s'mucjumt molechlaroagtmlp.wmhﬂ-xetoae or ierexaameethehreaddal gsmghs.aBor
refix er.s a oup havj a.ri t hat contains
Kot gmeb et b o A el us cdas
pr ef Hétér@é}@[esmélﬁd@s SN BmP Vinegoc’:ychb B&ePd&?EleQﬁﬁh%ns
five ring atons. A’five-menbered ring hetéroaryl is a

amﬂmeo@ﬂ;ﬂneyﬁltlwna, azch@nhmtage,fthr@@nm muyrddidores pyseelingi n
i da 11(f1n yrazghc? Be",%?rra%ﬁne HIOX arﬁgesrl]l tlo¥a 3' £ 81&1 groffuran 2,5-
er 6 &Nt &:

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.

In addition, heterocycle includes aromatic heterocycles, for example, pyridine,
pyrazine, pyrimidine, pyridazine, thiophene, furan, furazan, pyrrole, imidazole,
thiazole, oxazole, pyrazole, isothiazole, isoxazole, 1,2,3-triazole, tetrazole, 1,2,3-
thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole, 1,2,4-thiadiazole, 1,2,4-oxadiazole, 1,3,4-
triazole, 1,3,4-thiadiazole, and 1,3,4- oxadiazole.

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

perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2-
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Exenpl ary five-nmenbered ring heteroaryls are thienyl,
furyl, pyrrolyl, imdazolyl, thiazolyl, oxazolyl,

WO pyosazcikyl , i sot hiazolyl, isoxazolyl, 1,2, 3-trPCE3D109$/000012

tetrazolyl, 1,2,3-thiadiazolyl, 1,2, 3-oxadiazolyl,
1,2,4-triazolyl, 1,2,4-thiadiazolyl,

1, 2, 4-oxadi azolyl, 1,3,4-triazolyl,

1, 3,4-thiadiazolyl, and 1, 3,4- oxadiazolyl. A

si x-menbered ring heteroaryl is a heteroaryl with a

bEhZAhxARE, MEnSdtkiobhdti ?ér&ﬁﬁ 200 bE Aidzo01& b%ﬁzﬁl%zizg&

atons ar€ | ndependently se? ected from

beExatnpioly, yhlexamhma:rt@erbadolc; qaghdhiat gacodme| pyratizidmer ady/| |,

Bé,oﬁ%zl!dn , pyrimdinyl, triazinyl and pyridazinyl. The
bstituted" used as a prefix refers to a

St T UGk Hddtiod™® tBE Bb§clicHeRYFoyc B QERT B Q@mﬁé h&ero%ycle
hydrogens are repl aced with one or nore ~hydr ocar bon

1rg::hui¢pQolygyclmt@ocm@vmrmml@ainggﬁt@apépeb’mnawn ion gxoamlengs

heat |
iud R el B oE RN e IR S ot PR A et R Biegor
comfdnhe bethaaigs NExhimnples de suchmged k¥erocldles mBlude ghinucliine,
-SH -NHR, -NR2, -SR
dlas@wclo@éﬂheptmm 7- omlcycb@ ddeptaper, - CC=0) NR2,

ROy BT fo PRI S Bopy il 5y 8Weh as:
ahyidimyt axbyhyl, thirangk angtidinyl seXesiniyt, ttietdnylh pyryblidiayl, pwafainyl,
i Ry T BB ey oS RGanbR, - iy pganyl,

%D@ﬁh?dpoﬂﬁar% QR shyBRfulRP1, AGSpIARYI, Pipctiallye Mﬂ 6asethyan- -

1
fhe phenyl ring. "The tern1"subs¥ ?uted uséd as a
pyudinyk pweraginyl,meerphelinyd; thiomorphsilieyli pyraoyl, ¢riopyranyl, 2,3-

iR e SR By A e B o Ry BB G R L sy
dioxagyl! l@(ﬁﬂbﬁlp@ﬁdlﬁ}ﬂpi aau n&n@m@r@nm%@dyy HoR@piferHinyll NE3-

first structure, | ecul e or group with the one or
diegepanyh fettdibpdrer bafdl@qre@gp@; and:gpxamethylene oxidyl.

In addition, heterocyclyl includes aromatic heterocyclyls or heteroaryl, for
example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl,
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.

Additionally, heterocyclyl encompasses polycyclic heterocyclyls (including
both aromatic or non-aromatic), for example, indolyl, indolinyl, isoindolinyl,
quinolinyl, tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, 1,4-
benzodioxanyl, coumarinyl, dihydrocoumarinyl, benzofuranyl, 2,3-
dihydrobenzofuranyl, isobenzofuranyl, chromenyl, chromanyl, isochromanyl,
xanthenyl, phenoxathiinyl, thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl,
phthalazinyl, naphthyridinyl, quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl,
phenanthridinyl, perimidinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxazinyl, 1,2-benzisoxazolyl, benzothiophenyl, benzoxazolyl, benzthiazolyl,



exanpl e, a "phenyl substituted by nitro" refers to
ni trophenyl. Heterocycle includes, for exanple,

WO pe3m6esaet i ¢ het erocycl es such as: aziridi ne, PKI/SBEIV65/000012
thiirane, azetidine, oxetane, thietane, pyrrolidine,
pyrroline, imdazolidine, pyrazolidine, pyrazoline,
di oxol ane, sul fol ane 2, 3-di h§drofuran, 2,5-

di hydr of uran tetrahydrofuran, thiophane, piperidine,
1,2, 3,6-tetrahydro-pyridi ne, piperazine, norpholine,
b‘éﬂilﬁl’i@z@m|Heﬁﬁrxaﬂ§'lafhlo)$am}%§)lrc%‘?bazglﬁ daﬂmmlpp RYfidiRyl,
tetrahydrop ran, 4- d|hydropyr|d|ne , 4- di dxane,
PITCQIZ@M qm{mqhzah@yl horopi peri di ne,

gn 8d<§1? N t %rpglylcgé1}%%%35%%}?9%?%5%%c{wz%ogﬁ,gxeterocycly]
ﬁtﬂmﬁg@bf}&zﬁ{b&le@m@bﬂylé Whagdd thee @ﬁi fﬂ@bxﬁb&%@ﬁ fvd BEhbfags

aromati c eter ocycl es for exarrp yr| di ne,
5 ippudesimpae thep Mnmbanqhéomwn iteiothsmgs ard moreihen tweatgms

cBHﬁl?oﬁalP ’bo@xyrqr( Exa eeg At Ql!lc% 'br d:é%@ﬁ%tﬂ%’%a?saizngizugfe g}unuchdinyl,

pyrazol e hiazo I SoXazo
dimblagc:ld)[e 2 HJthtﬁ} ahd 7 actabizgdlef2.2l] Re@ybxadi azol e,
1 2 trla;p 2,4-thiadi azol e, 1,2, 4-oxadi azgl e
"he term, 115%1 ongprag laasgg‘pgeor DIRki. fefgrsto radlcals of the

g@ffé}Ql' 1%?[91!113 _oﬂﬂdwhér@ﬁlaﬂ{ g selela?etd%d?ﬁ ¥ q’xgﬁro%ﬁ‘ggfmﬁﬁccal Exemplary

?olycyc i c heterocycles, for exanpl
alkodp inahedes methaxy oethery, pqmomy),l isopropaxyt bahmndmwmisohlﬁpxy,

kBRI i, PUBCHEY b St L an,

2,3- d1hBYe§i~frﬂtaﬁﬂﬂ@’f¢H‘%ﬁlmd amb@alaﬁé U @b suFhk QFBREix, refers to
chroman, isochroman, xanthene, phenoxathiin,

radigaknelithe genersl fanyla rNBR i wherpiagt and Rharedndependantlyselected

IB%HQ gui noxal i ne, qui nazol i ne,
C|nﬁ%1@#nQ§a |ne91 gﬁanthrldlne peri m di ne,
15 phena{andgen |mdil|§iies mmenﬁe,lchmnnp,rt&emﬁﬂv andiiodine phenoxazi ne,

ﬁ:élsoxazole benzot hi ophene, benzoxazol e,
benzt plogenated, besed iafp dEefin o 2 Gev fR2Rg §ngor more hydrogens on

g[i‘)lQ@ed itk B2 foreGAloRehd Ne, acridine,

ne
"RT" or "rt" means room temperature.
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20 In one aspect, the invention provides a compound of formulal, a

pharmaceutically acceptable salt thereof, diastereomers thereof, enantiomers thereof,

and mixtures thereof:



quinolizidine. In addition to the polycyclic
het erocycl es descri bed above, heterocycle includes

WO pobyeyet i ¢ het erocycl es wherein the ring fusPORSE2005/000012
between two or nore rings includes nore than one bond
common to both rings and nore than two atons conmon to
both rings. Exanples of such9bridged heterocycles
i ncl ude qui nuclidi ne, diazabicyclo[2.2.1] heptane and
7- oxabi cycl o[ 2. 2. 1] hept ane. Heterocyclyl includes, for
vwheadR! e, nonocyclic heterocyclyls, such as:
a2|r|d|nyl oxiranyl, thiiranyl, azetidinyl, oxetanyl,
t hi etRirapt, R’ plyfr, nmﬂqumdeptly, qslﬁctedlfrqmyhydmmrd &@alkym, rapd |

yra ’ﬂgﬁ %HF%T%{% Mpmg' OX a%’l dre¢ op 1onall§/ SYILétltuted

i 6@&%&%%&@1@&4&«:&&9&1 ahaRry LNOR -8, - @Il OB, -1, -F, -CF3, -C(=O)R,
1 2 3,6-tetr di nyl pera2|nyl ‘mof hol i nyl',

5 Y, DTz rH-NBUR, 2N, -SRh 1 S0, aBOIR, -S{=O)R, -CN, OB,
?ﬁ%‘ﬁ% 20 EE RN, 2B H9B(0)- QR pwhersin R i,

1ﬁﬂe(pl§ﬂdl:mﬂy, dRydroganeori@ligaky1; and
tetrahédro | //-azepinyl honoplpera2|n

l, 1,
d| oxéﬁoam ectod from Gryakal (Cogallienypareiysloallplgand C. 6cycloalkyl-
Wl’e%p&ll@él gzﬁiqgl tz 6 ﬁg tonc (¥ Oa‘fM YL¥ccl)?alkyl-

|nc des aromat i ¢ erocyc roar
10 (axalkpl &e opironatly sybstitygd avithronk or mpre gnodpmgdlccted from -R, -NO,,

@#ﬂo‘g'zé‘lb’fynf bk 1%§/T0)t% ééﬁ)ﬂlﬁ aﬁ@‘rza %htko'ﬁ ), -SR,

- -SohisezR! (=02 0bH, .-Cl=@)GR, -L{+@RMRY LNRC(=O)R, and
te?gazg%y q % thladlazoﬁg% tg Bﬂgﬁ%dlazg y) o

T;HRE(ﬂOﬂ ﬂpammm Rlls,zndcpendﬁrélm fahrdrygen Cs.scycloalkyl or Cyalkyl.

j ?ﬁ ?éciz)llér?é th]e BHﬁpftué S ozf(%b)f areg% |n§/\]'entlon are represented
15 b&Cfdmhul@ naizlhefem héh@ﬁ&@dfé‘d frdbm €T GIRPeaRIaRIdehaed C hdkyl;
heterqcyclyls i ncludi ng both aromatic or

non- & dneal¢ctgd marh.\/és@xﬁw (@satkyrti 8ng (C;-saetrailiyhywherein said
dfg&’lk{iﬁa‘Hd‘ (f%t:ycloalkyl are optionally substituted with one or more groups

selected from C,.¢alkyl, halogenated C,.¢alkyl, -NO,, -CF3, C;_¢ alkoxy, chloro,
fluoro, bromo, and iodo; and

20 R? is selected from Ci-ealkyl, Cs.scycloalkyl and Cs.¢cycloalkyl-methyl,
wherein said Cy.ealkyl, Cs.¢cycloalkyl and Cs.¢cycloalkyl-methyl are optionally

substituted with one or more groups selected from C,.¢alkyl, halogenated C,_¢alkyl,
-CF3, Ci.¢alkoxy, chloro, fluoro and bromo.
In another embodiment, the compounds of the present invention are
25 represented by formula I, wherein R' is C,.salkyl;
RYis hydrogen; and
R? is selected from Ci.salkyl and Cs.¢cycloalkyl-methyl, wherein said C,_¢alkyl
and Cj.¢cycloalkyl-methyl are optionally substituted with one or more groups selected
from methoxy, ethoxy and isopropoxy.
30 In a further embodiment, the compounds of the present invention are

represented by formula I, wherein R' is selected from methyl and ethyl;
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qui nol i nyl, tetrahydroqui nolinyl, isoquinolinyl,
t et rahydr oi soqui nolinyl, 1,4- benzodi oxanyl,

WO eaamsgienyl , di hydrocoumari nyl, benzof uranyl , PCT/SE2005/000012
di hydr obenzof uranyl, isobenzofuranyl, chronmenyl,
chromanyl , isochromanyl, xanthenyl, phenoxathiinyl,
thi ant hrenyl, indolizinyl, ibtbindolyl, indazolyl,
purinyl, phthal azinyl, naphthyridinyl, quinoxalinyl,
qui nazolinyl, cinnolinyl, pteridinyl, phenanthridinyl,
peri m*gd Hy&og@pgﬂ@nt hrol i nyl, phenazinyl,
phenot hi azi nyl , phenoxazinyl, 1, 2- ben2|soxazolyl
benz & g W@ﬁrombemgxlamlqprgpylmethyl n-pentyl, 2- methoxyethyl n-

hi azol ol.y ztr|a
o AR Bt BT el SRS eI Sespbieyigpetty, metoyl,
afy edlyl. zi di nyl , and qU|noI|Z|d|nyI In addition to the
pol ycyclic heterocy s descri bed above, heterocyclyl
i ncl drélas eyrm Mgt %qq%bQ%n@rto@wre)smt inyRRtion providesre aggpound of
' | udes nore than
T o e e ARl P han two. a oms
conmon @o both rings. Exanples of such bridged
het er ogycl es i ncl ude qui nuclidinyl,

ars and
7- oxdbi cyq . . Thg term "al koxy" used
al o S X £Rx, refers to radicals of
t he general O R'™herein Ris selected from
a hydrocarbon ragtcal. Ex | ary al koxy incl udes

nmet hoxy, ethoxy, prppdXYQ i sSQpropoxy, butoxy,

t - but oxy, i sobytoxy| cycl opropyl nmet hoxy, allyloxy, and
propar gyl oxy. Thg-erm "am ne" or "am no" used al one

or as a suffix oriprefix, refers to radicals of the
general formula R'NRR , wherein Rand R are

i ndependently sel ected from hydrogen or a hydrocarbon
radi cal . Hal ogen includes fluorine, chlorine, brom ne
and iodine. "Hal ogegated,” used as a prefix of a

group, means one or nore hydr ogens on

wherein R? is hydrogen, R' is selected from methyl and ethyl; and R? is C,. salkoxy-

Ciaalkyl.

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

It will also be appreciated that certain compounds of the present invention may
exist as geometrical isomers, for example E and Z isomers of alkenes. The present
invention includes any geometrical isomer of a compound of Formula 1. It will
further be understood that the present invention encompasses tautomers of the

compounds of the formula 1.
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the group is replaced with one or nore hal ogens. "RT"
or "rt" nmeans roomtenperature. In one aspect, the

WO 2ovd@ndizon provi des a conpound of formula |, BCT/SE2005/000012

pharmaceutically acceptable salt thereof,

di astereoners thereof, enantioners thereof, and

m xtures thereof:wherein RL Bhd R3 are, i ndependent |y,
sel ected from hydrogen, G "al kyl, and C3_6cycl oal kyl ,
wherein said G "al kyl and C3-6cycl oal kyl are

opt i angill als@b&ﬁidefs\tﬁ(ﬁdhw dehalﬂnﬁn@buﬂw & tﬁé prebént 1nvent10n may
sel ected from - - OR, - Br, F,
exigy in@phat dc@)egqnplc mpqgratedgpq; weleRms_oNRQed fogp§ It ggﬂgﬁmher be

un@e?twgg?) %&esegﬁn}f%nqr?n ﬁngén%aﬁéea%&la (?Bgtea NRE TR

chmﬁomghmfdre@rﬁalhliyl and R2 is selected from

Cl"a 6a| C3-6¢cycl oal kyl, ~and
5’%% é*vape hagmewwn Wl Sﬁh%af the epmpgyndsof the

f&?nuq’@i k@&)@ral ﬁhﬁﬁ%@é@ﬁhﬂy hoce gle@%l&@&f’ gdhn%ulﬁﬁé of the he present

G - 4al kyl pt1 onal tute one or
inyeotpsmey be @bemeﬂmemgsapdarﬂl@ocedms welll knowrin the 4t, £6;

ex"’é’@éﬁby Céa@%gg a s%eﬁ}l%‘éﬂc commﬁé@%ple@%_agﬁﬁe with a

suitdBle £ &} fo PAAMPNRE(Dor %%tlc%ﬁi & ﬁf&d'aﬁahy‘si&ﬂ%‘i’&ﬂ?%@éépﬁble
a hydrogen C3. 6c:ycl oal kyl C _6al k

amigB o i TABHALSo bﬁ@%@hqa@un@l@ aocforten@orplnrags@mh mqtaé (ﬂuph) as spdéum,

PR SRS IRt of 86 ind entIREG] Quiad 2 R8LAT TERY £00ng o
cémpmrfdiwfl’tlﬁ)@ﬁﬂaselﬂd\/ahﬂimi havéaiyda ﬁBtaﬁtwazﬂldiabi@tbn s\MSlﬁzts@l n

- 6al kyl and C3. 6cyc|oalky| are gptignal
& B@f mﬁt & APHROLIED GPe Fpp lept ofipn ak@h@&t@&rfa}l@me earth

n@teﬁ ﬁkg%klder@laﬁ&ﬁﬂﬁt(ﬁg:hgs/ﬂfg iidxide NMmetho&iad), ofh suitably basic

loro
orgamc amine (such as choline or meglumine) in an aqueous medium, followed by

conventional purification techniques.

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

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

Compounds of the invention are useful as immunomodulators, especially for
autoimmune diseases, such as arthritis, for skin grafts, organ transplants and similar
surgical needs, for collagen diseases, various allergies, for use as anti-tumour agents
and anti viral agents.

Compounds of the invention are useful in disease states where degeneration or
dysfunction of opioid receptors is present or implicated in that paradigm. This may

involve the use of isotopically labelled versions of the compounds of the invention in
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fluoro, bronp, and iodo; and R2 is selected from
G ~al kyl, C3.6cycl oal kyl and C3-6cycl oal kyl - net hyl ,

woO mvenaiie7 sai d G ~al kyl, C3. 6cycl oal kyl and C PCT/SE2005/000012

oCycl oal kyl -net hyl are optionally substituted with one
or nore groups selected from G ~al kyl, hal ogenated Ci

- alkyl, -CF3, G ~al koxy, chldro, fluoro and brono. In
anot her enbodi nent, the conmpounds of the present
invention are represented by fornmula I, wherein RL is

ghktidtechrigues Snd uAiESE 1@%&’% Eiga$ sﬁﬁdrﬁénfsiem h
C| ’\al kyl cand (s':snocy ?o%l 3§ - et h;/JI V\,hlg% ein sall PG oy

(PB&)-kyl and -ecycl oal kyl - rret hyl are optionally
substd ted W ofttﬂ one

et PR B A ep Bl PRS0 o e FEHRR G chdrhoen

RpResbiRAkicty 41 mmmﬁd@érdéﬂa Suéi mf-trhlﬁlﬁﬁm dtfRBs ar e
represented by fornmula wherein is selected from

disordays, panig disordar; meta@ZWW ﬁllsom spoial phobid, apd ebsessive

c%@%&sﬁg@x%?%ér’ u nﬁ?&?ﬁ@%él S,gogér(r{a%tg% eg?ﬂﬁa?don various mental
iRﬂ&skdsp«qughhlyahg oadmm haﬁmrgawé—;ntwmhbdlsﬂrﬁérgpd gl)donstlpémon

d eth I odi nent, _t he
RO e OB IRE R AP 8 EEHSIA R EY OFaT 88 Fictional
TARBESBE PHiKifdh s a&g&qrﬁmtﬁer%@dtaﬁdlm«a&%g&aurﬁ feﬁmlﬁuﬁ}uﬁﬁ

i's hydfogen, Rl is selected from neth ethy
sroké¢, saidiopBetektinnyfoll@wingl rhipkardia] lmﬁaﬂctlomespmabmwy @od drugat

a\éﬁw{}on in uc!ﬁng the% treaIernt RE glségl[;ol ﬁl@gt%?et Iogljgncf a(l)nr}it o%enr 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
different properties are often used to achieve a balance of effects needed to maintain
the anaesthetic state (e.g. amnesia, analgesia, muscle relaxation and sedation).
Included in this combination are inhaled anaesthetics, hypnotics, anxiolytics,
neuromuscular blockers and opioids.

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

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

Thus, the invention provides a compound of formula I, or pharmaceutically
acceptable salt or solvate thereof, as hereinbefore defined for use in therapy.

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.



one or nore chiral centers, the conpounds of the
i nvention may exist in, and be isol ated as,

WO mosmdeilomeri ¢ or di astereoneric forns, or as BECTSE206H/@®0012
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m xture. The present invention includes any possible
enanti omers, diastereoners, racemates or nixtures
thereof, of a conpound of Foddula I. The optically
active forns of the conmpound of the invention may be
prepared, for exanple, by chiral chromatographic

separlattheson@éxt af thRgeesehespebification irRbsn fthepPpilse alcludes
active starti n‘%érmt erials or by asymmetric synthesis
"peapbiylagis” uRlespiherecde fresifirdadicaiing t¢ Hercoatrary  Thettergg | |

"glrezégpéaﬁﬁ ARRY il r%ﬁe‘ﬁﬂc&l@a‘sh&ﬁé Lé'c&tﬁ%%%&g@ggf TﬁaQ‘%‘erm

nven eonetric I“somner

"theerapgX avithie the cmntd:xZoﬁ the prssent @xﬁveahkle figther &ilit&)nﬂfamm
i nventi onsr% nc) udes a georret ri.c i somer, of a

ABHBIGH P SHOGHSP oHnt OF A Gomggopnd ohfhelpErseBn b Re ogBiigate
etxtﬂéxt a fﬂtéeexﬁ’srtﬁg QiNeade VRO AR of eﬁx‘aﬂﬁa%xsgﬁec{lﬁ}hg@@fiﬁmﬁf This

t he conpound the formula |
@ﬁdﬁmtadmobncmapaaswpraphylmmplmmplss fofr prdvenfiorestreturring

ntion exj st _in_.solvate for exanple hydrat ed,
cqudi@ns il Ciodtd e R SRS FisQRT. { ur t her
undermiethpoliads dfiBe preSsife Mvehfivesre |u§éfu?ﬂ1°tﬁ€fﬁ?§ %@ﬁec«'x’dlly for
such sol vated forns of the conpounds of the fornula I.

thy therapy ol & ag eusraimeondtions ivebiding hubnet limites toaghrenigpain,
o SR p R pali Bac el uder oD BN Mlral pain. o ¢ e

pr esdntusé fbtehﬁramnmrmsyaﬂﬁebmbﬂai nﬁﬁhaUﬁch @s Slh&mdﬂ,l’ tﬂe compound
procedures wel | Jovvn in the art, for exanp

qf dhecinveRyion magy bs aqngisteyedindhe f%@rﬁfmvem&nabs@ﬁlﬁp@ugﬁal
h@\‘)kmaﬂb nPhdulie ?}cgltdl J{gg&%)ﬁ{/a T usfcgfaflfxs%%%tgneoﬂgyé%lcally,

tic ac to a ogi calty accepta
iatnamasallyl, intmpyrite)hsedlybmtqadmadwlb/ intramerdomsly, emdualpondi ng

BT AUER5 oty RoLasSLUm et LT um)
t r eatyh Rfle @mbodiment of the invention, the route of administration may be orally,
intravenously or intramuscularly.

The dosage will depend on the route of administration, the severity of the
disease, age and weight of the patient and other factors normally considered by the
attending physician, when determining the individual regimen and dosage level at the
most appropriate for a particular patient.

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

A solid carrier can be one or more substances, which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending agents, binders, or table
disintegrating agents; it can also be an encapsulating material.

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
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conpound of the present invention having a suitably
acidic proton, such as a carboxylic acid or a pheno

wowbisheane equi val ent of an al kali netal or al Rar/SE®05/000012

earth netal hydroxide or al koxide (such as the

et hoxi de or nethoxide), or a suitably basic organic

am ne (such as choline or mddl unine) in an aqueous
medi um followed by conventional purification

techni ques. I n one enbodi nent, the conpound of fornula

adtivlReMBoriay i9Rixea@WifY the darkier BavdiAtheReEasbdry dirdding properties in
acceptable salt or solvate thereof, particularly, an

suatablg raeRiiTtiprmangHiompscied imthe shapgdnd sive slesicrsl,
h ' . bh h f . | .eat ;
t Zl(rj{ lscgr{pgr%agnlenigrsg?éc?‘c’sﬂﬁg{ﬁ g)gﬁlfog%iga’nlg glxqgﬁl%é %vax%che g‘s ae mixture

oPfatty atidlelirseeided fldavad£butteh & Mevdkltedandate dstivefingragient is
present invention are useful in therapy, especially .
dispgrsedifBereindat, derrxample, ghiriags Thamelien haMEBYIFuS mixfuigsn then
. i eancer
PSHEIAS L IR AT L8 ARLDgRERSET
Vi scBuitdblepearnemare magniesiul cirbataty) inthghesivau atearatd, tdie lactose,
inter&reted.as %égaustive. Co ougds of the inventiaqn
Sugeb PRSER GFXIEHD. SRR REBANR BT IRY] celiploss, spdiymy qgpboxymethyl

cARRERCHRIRBEAPHS cod BttAS afd fHeNikki s, for skin
grafts, organ transplants and simlar surgical needs,

f or The teagenmpositign essalsoviatendedtodntludetheSornfigatiansef the active

anti-tu r agents and anti viral agents. Conpound
o Pfednch{TRb en B ATn ARG s ool SR a CSRHTEY B Wiich the
adliv® 6@ paihdr® (with oflwitholtitthed Raiers) i QIrfbuh@&EP! DEdrikSwhich is
present or inplicated in that paradigm This may
thup foasseciatin Wik itoSimdal, sadets aje inghieded ver si ons of

e SABRLAAR chid AR, LHOLIRE0R gy el e
suiabledoagial adminfstratiGonpounds of the invention are

usef ﬂqu}cdo{orrtnhc%rntprogi?igrrlrse irrllglugg sﬂhg&{slj guesgénsions, and emulsions. For
example, sterile water or water propylene glycol solutions of the active compounds
may be liquid preparations suitable for parenteral administration. Liquid
compositions can also be formulated in solution in aqueous polyethylene glycol
solution.

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

Depending on the mode of administration, the pharmaceutical composition
will preferably include from 0.05% to 99%w (per cent by weight), more preferably
from 0.10 to 50%w, of the compound of the invention, all percentages by weight

being based on total composition.
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depression, anxiety and stress-rel ated di sorders such
as post-traumatic stress disorders, panic disorder,

WO g@ae6@bkt zed anxi ety di sorder, social phobia, PEmsE2005/000012

obsessi ve conpul sive disorder, urinary incontinence,
premat ure ejacul ation, various nmental illnesses,
cough, lung oedema, various Hastro-intestina

di sorders, e.g. constipation, functiona
gastrointestinal disorders such as Irritable Bowel

Sy ndpotierapatidalip effe@ivelanidnn PR Shedpradtive lof Beqitesenbinvention
di sease and other notor disorders, traumatic brain
mapjbgdpterminediey theaselpbimaireettpamincBidingihp gesivsisht apdl
R S U SRl b Bl DAl of e gigase
which iobbiap teated oabhich iabeing prevéhted) wlesree affordiRgry skills in the art.
synpatheti c nervo system for exanpl e hypertension.
ConpdYitiig thﬁSCPH%OfJ {he Shenton tthe BSerany semapung-fifgaayle I as
8GRI abbOL fo# ke MUhiACRITS AkdidRAGR! hesi a and noni tor ed
anaest hesi a care. Conbi nations of agents with
di f f &lswithindhbesdope sf theenaintien istbe dsd of anyltbmpeumd of formula I

o BB PRSI 8 TR RRARabT S, S o ane
sedafidaitionally' provetRd ié thetudé 6f £ MIMPBLLE BcREdng Hh?(lbr?dixla I for

anaest hetics, hypnotics, anxiolytics, neuronuscul ar )
thel raeidacdurg off a gpidagagnent iir dhe therapy of vareous peipecoplitiongincluding,
| 1:on 1S .0f the co cqrding.
ol AR ek R R it b e P AR R M,
anddiscaaignin.f or the treatnment of -any of the conditions
above. A further aspect of the inyention is

di .
2 rothdE FrAsPedOf thedgyFasion ivt methodpriberapypf @ syhigctsrierng
flg)?fy %1‘13/{ of the s ldagssd §E(W%S§gex%p§9 4 efriRE %H'ﬁ)uﬂpof a

I ve amount of a conpouhd according to the
céroponndactordingve thd SormdiaiInbste ieatiminaisterghtoi agpatientinmeedlof
sﬁ)cfh tﬁgrclgy't reat ment.

Additionally, 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.

Particularly, 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 for therapy, more particularly for therapy
of pain.

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

In a further aspect, the present invention provides a method of preparing a
compound of formula 1. |

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

compound of formula I, comprising:
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Thus, the invention provides a conpound of fornula I,
or pharmaceutically acceptable salt or solvate

WO tdvenenad7 as herei nbefore defined for use i n PAESEPYS/000012

In a further aspect, the present invention provides
the use of a conpound of fornula I, or a

phar maceutically acceptable 5alt or solvate thereof,
as hereinbefore defined in the manufacture of a

medi canment for use in therapy.ln the context of the
present specificatio® the term"therapy" also

i ncl udes "prophyl axi $
i ndi cations t ¢
and "t herapeutical |y
The term "therapy’/ wth ‘
i nvention further enconpaSses
ef fective amount of a compound
invention, to mtigate eithg
state, acute or chronic,
This definition al so enconpa g~ prophyl actic

t herapies for prevention of recurring conditions and
conti nued therapy for chronic Rf sorders. The conpounds
of the present invention are useful in therapy,
especially for the therapy of various pain conditions

i ncl udi but not, lidnited.fo0: roni c pain,
neur5%5&%38CB%?RP“%%H?%mgsFt?“%@?ﬁepain, cancer pain,
and visceral pain. In use for therapy in a

war m bl ooded ani mal such as a human, the conpound of
the invention may be-admi nistered in the formof a
conventional phagmackuti cal conposition by any route
including orakly, N'ntr?

“therapeutic”
ed acgcordingly.
Qf tRe present
er an

of the prlesent
reRé®stmg di sease
urring condition.

topi cal |y, intra:gball cal A, _3
intrathoraciallyintr ‘ J%e I/I%/,
intrathecally, intracerebroven ularly and by
injection into the joints. | eempodigent of the

i nvention, the route of adnifni stiatRdA ma)Q be orally,

wherein X is halogen;

R! and R? are, independently, selected from hydrogen, Cy.¢alkyl, and C;.
scycloalkyl, wherein said C,.salkyl and Cs.¢cycloalkyl 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, -SO3H, -SO;R, -S(=O)R, -CN, -OH,
-C(=O)OR, -C(=O)NRy, -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C,.¢alkyl; and

R? is selected from Crealkyl, Cy.alkenyl, Cs.scycloalkyl, and Cs.¢cycloalkyl-
Ci.salkyl, wherein said C,.¢alkyl, C,¢alkenyl, Cs.¢cycloalkyl, and C;.¢cycloalkyl-
Ci.salkyl are optionally substituted with one or more groups selected from -R, -NO,, -
OR, -Cl, -Br, -1, -F, -CF;, -C(=O)R, -C(=O)OH, -NH,, -SH, -NHR, -NR;, -SR, -
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The dosage wi Il depend on the route of adm nistration,
the severity of the disease, age and wei ght of the

woabi/edstizzand ot her factors normal |y consi der eddaySH2bes/000012

attendi ng physici an, when determ ning the individua
regi men and dosage |level at the nost appropriate for a
particul ar patient. For 'preparing pharnmaceutica
conpositions fromthe conmpounds of this invention,
inert, pharmaceutically acceptable carriers can be
S@H, hso,Raki=h ) deN awid.cEaHOR, LO=0NREPNRE (=R, and -
i ncl ude powders, tablets, di'spersibl'e granul es,
NRGa=0)-R, whareheR ¢s, indegerdepna hysirogen or Aigalkyld carri er
can ;be ope or re sybstances. which al so act as .
ai 1B 60 P dPines HSTHACS ByeBniro iR Syt ipfparing
a conggvRnd o GratiBiME cophsiggs, or table disintegrating
agents; it can also be an encapsulating nmaterial. In
powders, the carrie@is a finely divided solid, which
isinamxturewthithe finely diyi ded conpound of
t he invention(/BFN he™g . It' In tablets,
t heactive conponenmt is g carrger having
the necessary bisding p n-Stih-abl e
proportions and conpacted in { hape ‘gnd si ze
desired. For preparing suppostdory qonpggitions, a
| ow- el ti ng wax such as a nf xturle &Q’attQ acid
gl ycerides and cocoa butterl{is flirst nelted and the
active ingredient is disperseN"therein by, for
exanple, stirring. The nolten|honbgeneous m xture in
then poured into conveni eng4.5s1 zed noul ds and al | owed
to cool and solidify. Suitable carriers are magnesi um
car bonate, magnesium steargye, talc, |actose, sugar,
pectin, dextrin, starch, tragacanth, nethyl cellul ose,
sodiramtingrasopeund of formhlall wath R'aCHOW- el ti ng wax,
cocoa butter, and the like. The term conposition is
al so intended to include the fornulation of the active

O

N
Ja sVl
IEN

RO O

N
H

11
wherein R' and R? are, independently, selected from hydrogen, C,.¢alkyl, and
Ci.¢cycloalkyl, wherein said Cy.¢alkyl and Cs.¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R,
-C(=0O)OH, -NH,, -SH, -NHR, -NR;, -SR, -SO3H, -SO;R, -S(=0)R, -CN, -OH,
-C(=O)OR, -C(=O)NR; -NRC(=O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C;_¢alkyl; and



conmponent wi th encapsul ating material as a carrier
providing a capsule in which the active conponent

WO ¢Ws0bs10T Wi t hout ot her carriers) i s surroundedr/Bg2085/000012
carrier which is thus in association with it.
Simlarly, cachets are included. Tablets, powders,
cachets, and capsul es can bel8uised as solid dosage
forms suitable for oral administration. Liquid form
conposi tions include sol utions, suspensions and
emul RF QNG eckll fr& TIRAIRYL, 85 ?arllké ? L€y clMiky¥ed Cas cloalkyl—
propyl ene glycol solutions”of tHe active conpo §§
Ohealkylgwherepr saph€ adalkyhCossalkenyll €:.§cyclopkybané |C’:3]5cycloa1ky1-

d . d b
Croiiots elionfly avesfise R Bag et mSREerb o Rlretidiom B oMo
-GR| 1@1 B, -IAtme@pﬁ @@JO)RI rm&d)eﬂ oAb, -BHMHRL [RR), QSR -

can epar e | SSO \"A| ng he aCt | Ve Corrponent | n
A SRy G- D3| €(cO)RarkiSOINRavBRCEOMR s,

| r t hi gkeni a s as desired. Aqueous
Nzé&gpe%g%n“zh %P%ranagsegd%rgw %%yctr’ir:gggn By U?a@f}' T si ﬂg t he

f i nelya dirtted egibaditriexts; tieafrp@neil entionvrbeided #gRicB&Ifomi t h
a vi,scous naterlal such as natural synthetic guns,

Pregatinga comppeind efdprmply beompagingm car boxynet hyl

cel lul ose, and ot herpsuspendi ng agents known to the
pharmaceutical fornujlation art. Depending on the node
of adm ni stratioR, 3 al_conposition wll

preferably |ncI fro (per cent by
wei ght), nore pngjgrabl 50%r> of the
compound of the 1 nv

bei ng based on total conpositi eutically
effective anmount for the prae e esent
invention may be determned,) by {he use of known

reacting a compound of formula IV with R'0-C(=0)-X:

wherein X is halogen;
R'and R® are, independently, selected from hydrogen, C,.¢alkyl, and Cs.
scycloalkyl, wherein said Ci.salkyl and Cj.¢cycloalkyl are optionally substituted with



response of the individual patient, and interpreted
within the context of the disease which is being
worowsakeid7 or which i s being prevented, by one 8ET/SE2005/000012

ordinary skills in the art. Wthin the scope of the
invention is the use of any conmpound of forrmula | as

defi ned above for the manufd® ure of a nedi canent.

Also within the scope of the invention is the use of

any conpound of formula |I for the manufacture of a

oneEsH rﬁ@&?ﬂ&uﬂs%éleh@@ floReIrRXN S -0rai-C1. -BditForah| \o(=0)R,
ded i s

provi the use of any conpound according’to

-HeOnOHa -WHs, oS Hy A¥HRaMIRacSRy -8 0o, S0mRd i HeDRT -GNy -Qlhe

h I 0 ajk, conditjons. i nel udi ng,, but not
G EDORY OB oRR AR AR DN MR &
indapendeRBE 4 hyaidgen 620CHRIkAAME and visceral pain. A
further ‘aspect of the invention is a nmethod for
5t herBpis sglecteddismp Ectallsnls Ensailiegyk Contysinallof, anddCs.ccycloalkyl-
c lhtd -l SGMS 0 r flepti
CEAE M SRR s e Cr YRRy S e Bgmiis
Ci_aallad atendsionsysubetititdavitle e drmoregdoqss selectad ffoat aYNO,, -
Additionally, there is provided a pharmaceutica
ORorfpo s ForF-cEFpr L TR ACEEMSBhnTS - SEbr MR NR2SRg:
S@EI"I‘I—@@BR}JIS(Q@I&,V-C@\E gﬁﬂt a &)@t-c‘(l—ﬂéﬁ@l@i NR (O)R, and -

associ ation wit’h a’phafmaceuti cally accepta
10  NB&(FOROR,Reherdin R iaringgpendently, 2 Bydrogen aed) salkyl.

pharjmaceuti ¢cal, conposi ti conprising.a co und of

For il 38 §ven ittt S Aimentlh aichspt vgtighuprogides s process for
prePRIROL corhpbuRd 9P Erafull LIV Wolpriginghar maceut i cal I'y

acceptable carrier fgr therapy, nore particularly for

there is provided a
conprising a

N/R
H
\
R2
v
15 reacting a compound of formula V with a compound of formula VI or esters

thereof:
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conpound of Fornmula I, or a pharmaceutically
acceptable salt thereof, in association with a

WO mioamevazeut i cal | y acceptabl e carrier use in anyr/si2003/@0012

condi tions di scussed above. In a further aspect, the
present invention provides a nmethod of preparing a

conpound of formula |I. In oné0enbodi nent, the present
i nvention provides a process for preparing a conpound
of forrmula I, conprising:reacting a conpound of

formula Il withgR -X: wherein X is halogen; RL and R3
are, independent y sel ected from hydrogen, G al kyl,
and C3. cyehoglt ®kerei n said C 6al kyl and

3 6cyc|oal are onal Iy substituted with one or
nor e groupsc%élect Br -NO2, -OR -d, -Br, -1
-F, - ] -NI—|2, - SH, -NHR -NR2,
-SR, -SMBH, -SM2R,

-CC=O NR2, -NRC(=0)R,
i ndependently, a hydrogen or| CraHcyl ; R2 is

sel ected from G ~al kyl , ~G2_#al ke, A3 Byl QHR?(W

and C3.6cycloal kyl - G “alkyl, vyher% n said al kyI

C2. 6al kenyl , C3. 6cyc|oaIkRF and Coghcycl oal kyl - G

.4al kyl are optionally substituted with one or nore
groups sel ected fromVR -NO, - ORyg-4ad, -Br, -1, -F,
-CF3, -CC=O\R -C(=0)0H, -NH2, -SH, “NHR, -NR2, -SR

_ SO3FVheramBRis sefs FfrodeMdrOgasl Cl-eejéqtb)mcmc)(cdl)mlzwherem

) ¢

TG s R MBS SUByob o o pprore v
selﬁbtedi froRn R, -NOg, ngsent-Br ny,eR} G, -@(ﬁ@blU,GE(ﬂOI(DHC% -SH,

preparing a_conpound of f or mul a conprisin
-NHR -NRj, -SR, -SO;H, -SO3R, -S(=0O)R, -CN, -OH -C(—O)OR -C(=0O)NR,, -
NRC(=O)R, and -NRC(=0)-OR, wherein R is, independently, a hydrogen or C;.
salkyl; and

R? is selected from Ci.salkyl, Ca.salkenyl, Cs.scycloalkyl, and Cs.¢cycloalkyl-
Ci4alkyl, wherein said C,.¢alkyl, Cs.salkenyl, Cs.¢cycloalkyl, and Cj.scycloalkyl-
Cialkyl 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, -
SOsH, -SO2R, -S(=0O)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 1-3.



reacting a conpound of formula Il with R4-CHO
wherein RL and R3 are, independently, selected from

wo bydvegen, C - al kyl, and C3. 6cycl oal kyl , WhBCESER08H000012
G - alkyl and C3 6Q/cl oal kyl are opti onal Ty
substituted wth one or nore groups selected from-R
-NO2, -OR, -d, -Br, -I, -F,2ICF3, -C(OR, -C(O OH,
-NH2, -SH, -NHR, -NR2, -SR -S@BH, -SX2R -S(OR, -CN,
-OH, -C(OOR, -CCONR 2, -NRC(OR, and -NRC(O) - OR,
wherein R is, independendéheysr a hydrogen or C - al kyl;

andR4, i s sel ect ed from Q‘al kyl , CZ 6al kenyl ,

Crcydl oal kyl oﬂ\ cycl oal kyI ﬁ ~Nal kyl , wherein
safed 0‘@ kyF , C3.6cycl oal kyl, and

C3. 6cyctBal kyT - Cl"alk e opt ally substltuted
Wi th one oBr nDre groups selpé’&"f"ed frlom-R -NQ2, -OR
-d, -Br, -1, -F, -CF3, -C(OMR -®{OOH, -NH2, -SH,

_NHR, -NR2, -SR - S@BHneds®I2R -B°O R, -CN, -OH,
-C(=O R, -C(=ONR2 -NRC(=O R, and - NRC(=0 -OCR
wherein R is, independently, a hydrogen or G - alkyl.
In @ further enbodi me@t, the present inverji
a processyf@pr~pregpari ng a conpeond formul a
| SI ng:Bry eactl ng i

aI oger~R1l and R3 dre,

‘hydrogen, Gi- alk
j«d G - alkyl and N

C3. 6¢cycl qgl kyl are optionalg,y substituted wt hoee or

nore groups selected from-R -NC2, CR -ad, -Br, -1,

ly, selected fron
| kyl, wherein

- Finterggdgte 2. C( =Q) R,  In@fme@)tOH, _- NH2, NaRednatNRZ
-SR, -SBH, -SPR -S(=OR, (=0 OR,
-C(=O NR2>-NRC(=O R, and NRC( O) vvhereln Ris,
/\N
isobutyl chloroformate ) Br 7N
| ) Ve "
Et,N, Et,;NH |
Pd(PPh,),, Na,CO,
N toluene/EtOH/H,0
Boc '}"

Boc
Intermediate 5
Intermediate 6



I ndependently, a hydrogen or G .6alkyl; and R2 is
sel ected from G "al kyl, C2.6al kenyl, C3.6c¢cycl oal kyl,
wo an80&326cycl oal kyl - Ci ~al kyl, wherein sai d QCESEPIF000012
C2_6al kenyl, C Cycl oal kyl, and C3. 6cycl oal kyl - Ci
.4al kyl are optionally substituted with one or nore
groups selected from-R -NOR2 OR -d, -Br, -1, -F,
-CF3, -C(=O R, -C(=O OH, -NH2, -SH, -NHR, -NR2, -SR, -
SABH, -SARZR, -S(=O R, -CN, -OH, -C(OOR, -C(=0O NR2
-NRC(=O R, and - NRC(=0 ggdhem@h2zerein R is,
|ndepe>ndently a hydrogen or G -ealkyl. bn an even

g8 pent, the present inventio ravi des_.g
pr(r)m}ss ring a conpound of folr.r?ﬁ @ O
ri siNeg: th_a_E’.Bﬁﬁ.&hi‘l‘Eﬂior a2 3
conpound of M ornul a ¥ TrércHg@f ers thereof:V VI er el
R3 is selected from hydrogen, C - alkyl, and
C3. 6cycl oal'kyl , wherein said G -6al kyl and N
C3-6c¢cycloal Byd are optionally substituted with ane or
nore gr gipmedideect ed from-R, - NO2, -OR, -iadesmediBe 9: REMe
-F, -CF3, -C(OR, -C(OOH -NH2, -SH, - NHRntermqmate 10: JFeEL
-SBH, -S2R, -S(OR -C\2 -OH, C(O)(R -C(ONR 2, -
NRC(O R, and - NRC(O) -.ER~he S, |ndependently,
a hydr®&geK.Cos DBF . 6al IQAI g _selected from
G Mabkyts—€26atkemyl , “C3. 6¢C cl pal Kyl'\H and
3. 6c;r(§e|h Ql'j(é/ O -4ai kyl, whertin gt O - alkyl,
C2. 6a %P Feycl oal kyl, 4 d)Ca, 6cyel oal kyl -
G _4al kyI a"r%2 optionally substl'i‘uted with one or nore
groups selected from-R, -NQ2, R’ orR -d, -Br, -1, -F,
-CF3, -C(OR -C(O O, comb@pdashahﬁ%:n%zmap:opw% mnSR ;
SABH, -SXZR, -S(OR - hounda ) CRyclop 2
- NRC( O) R and - Comgound4 21 =Et, R?= nnp‘:::::/l?P
Compound 5: R'=Et, R%=CH,CH,OCH,
Compound 6: R*=Et, R2=n-butyl
Compound 7: R'=Me, Rz=CH,CH,OCH(CH,),
Compound 8: R'=Me, R%=CH,CH,OCH,CH,
Compound 9: R'=Me, R2=n-butyl
Compound 10: R'=Me, R?=CH,CH,CH,OCH,

Compound 11: Ri=Me, R2=cyclobutylmethyl
Compound 12: R'=Me, Rz=M

Compound 13: R'=Me, R2=Et

Compound 14: R'=Et, R2=cyclopropylmethyl
Compound 15: R'=Et, R2=Me

Compound 16: R1=Et, R?=Et




NRC(O) -OR, wherein Ris, independently, a hydrogen or
C alkyl. Particularly, the conpounds of the present
WO 2owgeetizon and i nternedi ates used for the preper/sLio0s1000012
t hereof can be prepared according to the 'synthetic
routes as exenplified in Schenes 1-3.Schene 1 1. LDA O
N Intermediate 1 Boc Internedlate 2 Internediate 3
Intermedi ate 4 isobutyl chloroformte Et3N, Et2NH
Internediate 5 Internedi ate 6Schene 2 Internediate 6
Internedi ate 9: Rl=Mschahegnedi ate 10: Rl=Et R2- X,
K2CO3, DMF or al dehyde, NaBH( OAc) 3, (CH2Cl)2 Conpound
1. Ri=Me, R2=n-propyl Conpound 2: =Me

BRSeye ropyl net hyl Conpound 3~ R2=n-p§cr)1ty
Br 1. TFA, CH,Cl, . Br B NH,
| OH
2. K,CO;, DMF Pd(PPh,),, Na,CO
N N /3 40 2 3
) OMe toluene/EtOH/H,0
Boc B /O\)
Intermediate 5 Intermediate 7

H

O
(o]
/\N
OO ~y
| NH, MeOC(O)Cl, Zn, Toluene ) O O
I N
PN

o)

N f
0 N
o o)

Compound 17

Intermediate 8

Accordingly, the present invention provides a chemical intermediate of

formula IV, a pharmaceutically acceptable salt thereof, diastereomers, enantiomers, or

o)
BAOYY
P R
| N

5  mixtures thereof:

wherein R? is selected from hydrogen, C,salkyl, and Cs.¢cycloalkyl, wherein
said C;.salkyl and Cs.¢cycloalkyl are optionally substituted with one or more groups
10 selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=0)R, -C(=0)OH, -NH,, -SH,
-NHR, -NR3, -SR, -SO3H, -SO3R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;
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Conpound 4: Rl1=Et, R2=n-propyl Conmpound 5: RI1l=Et,
R2=CH2CH2OCH3 Conpound 6: Rl=Et, R2=n-butyl Conpound

WO Zo0sRéetle, R2=CH2CH2OCH( CH 3) 2 Conpound 8: RI1B&E/SE2005/000012
R2=CH2CH2OCH2CH3 Conpound 9: R1=Me, R2=n-butyl
Conpound 10: Rl=Me, R2=CH2CH2CH2OCH3 Conpound 11:
Ri=Me, R2=cycl obutyl met hyl Cd¥npound 12: Rl=Me, R2=Me
Compound 13: Rl=Me, R2=Et Conpound 14: RI1=Et,
R2=cycl opr opyl nmet hyl Conmpound 15: R Et, R2=Me Conpound

NRC(F R land BRREI=0NORE wheRHFR ¢ 'n’ft{blp}émdetntl? f‘cﬁ@é@n or

i nvention provides a chem cal intefnedia formul a
Ciwalkd; gidar maceut i cal » acceptabl e sal t thereof

d t o
wher B i Rl i S BT ot ety ooty °5zgmchoau<yl-
c&:;’an@,qywh@aid@id CIMABHR] Oy 5§H(bﬂyIQZ3 &@bl‘éﬁikyﬁ raﬂd Cs.scycloalkyl-

60yc|oalky| are optionally substitufed with one or
Crrstlleyl groensionally shstinted with OFE or INOEE, grogR, seleeted fromp -R,--NO,,

OBl % U SR i s e ) o
-SOMNRCR OB, RS (DR, ~CRC(GHD) sCBO)WRS F@(#O)NRZS-;NRC(-O)R and
Rgf e)ngﬁnwhgfemaRhg 1nd%p§1?degtrly, a hydr(?glelr(lyc;r .Cl 6a1kyl

Particularly, the present invention presents a compound of formula IV,
wherein R? is hydrogen; and

R? is selected from Ci.salkyl and Cj.¢cycloalkyl-methyl, wherein said C,.salkyl
and Cs.¢cycloalkyl-methyl are optionally substituted with one or more groups selected
from methoxy, ethoxy and isopropoxy.

More particularly, the present invention provides a compound of formula IV,
wherein R’ is hydrogen; and

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

BIOLOGICAL EVALUATION

The compounds of the invention are found to be active towards & receptors in
warm-blooded animal, e.g., human. Particularly the compounds of the invention are
found to be effective & receptor ligands. In vitro assays, infra, demonstrate these
surprising activities, especially with regard to agonists potency and efficacy as
demonstrated in the rat brain functional assay and/or the human 9 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 & receptors and ICs is obtained to determine the selective

activity for a particular compound towards & receptors. In the current context, ICs
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R2 is selected fromG - al kyl, C2.6al kenyl,
Crcycl oal kyl, and C3-6cycl oal kyl - G “al kyl, wherein
wa@200d/0&i127 al kyl , C2. 6al kenyl , C3. 6cycl oal kyl , PEmsE2005/000012
C3. 6cycloal kyl - C -4al kyl are optionally substituted
with one or nore groups selected from-R -NO2, -OR
-d, -Br, -1, -F, -CF3, -C(¥O R, -C(=0 OH, -NH2, -SH,
-NHR, -NR2, -SR -S@3H, -SXZR, -S(=OR, -CN, -OH
-CCEO) OR, -CC=O)NR2, -NRCC=O R, and -NRC(=0 -OR, wherein
geterhl$y refdtsl &PBB d6idchitatich SHEE BEBPoRN abwhied 302k displacement of a
Particularly, the present invention presents a
stagdarp sahepcive P aeaentos ligand hdsdeen pbseveds hydr ogen; and R2

wnen B ACL e SRER Clmo SR a1 WHELHRYT M e i

a siipildreeglyl y substituted with one or nore groups
sel ected from net hoxy, ethoxy and isopropoxy. More
InRftké hfodepr | Yy, the present invention provides a
conpound of forrmula IV, wherein R3 is hydrogen; and R2
is selected fromn-propyl, cycl opropyl nethyl, '
Cell.oyliire| = 2- net hoxyet hyl , nbutyl, 2-isopropoxyethyl,
2- et hoxyet hyl, 3-nmet hoxypropyl, cyclobutyl nethyl,
met Hpmansd93S sehy ¢xprésisiDg CRineA hEviah WAT k@Nu Téreptooshslinds

of the invention are found.to oACL L \LE war ds, d
neqtyif FesisBARR otenh i BRIt ~C 8g 5% (AT SHacr fasks
coritaifir gCdall cdith Y de TEMEMTO FBS, §% BOS, 0. eMbiioait 68, 4ndwod

to be effective d receptor ligands. In vitro assays,
ng{migeactidBnonst rat e t hese sur prising activities,

- eSPRG Bilatng a4 %%&g@%ﬁ%ﬁ%fi%Qféﬁic%kﬁgﬁgg&%%?igg‘% SmM EDTA,

ef ficacy as de era arn ctiona
pHeB4pyTlertdaias ateltentogeninediwith @agplyaronffon8d seen(@dt) in ice-cold lysis

buffer (50mM Tris, pH 7.0, 2.5mM EDTA, with phenylmethylsulfonyl fluoride added
just prior use to 0.5MmM from a 0.5M stock in DMSO:ethanol).

Membrane preparation

Cells are pelleted and resuspended in lysis buffer (50 mM Tris, pH 7.0, 2.5
mM EDTA, with PMSF added just prior to use to 0.1 mM from a 0.1 M stock in
ethanol), incubated on ice for 15 min, then homogenized with a polytron for 30 sec.
The suspension is spun at 1000g (max) for 10 min at 4°C. The supernatant is saved on
ice and the pellets resuspended and spun as before. The supernatants from both spins
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
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assay. This feature may be related to in vivo activity
and may not be linearly correlated with binding

WO zhfmedizy. In these in vitro assays, a conpourci/$E005/000012

tested for their activity toward d receptors and | C50
Is obtained to determne the selective activity for a
particul ar conpound towards & receptors. In the
current context, |1C50generally refers to the
concentration of the conpound at which 50%

BEA& pigeerensss)f pH 7«4, aniler id sforsl AacCiaver fltFa66f Birbiigh a 0.22 m
| i gand has been observed. The activities of the

fdisaysad el Whishehag besn Gerdhnadded Sprednkapipiania) Kynivebestatiadl 0 pM
- Ay . |
il 3, BT Ao B i TR (R 15443 HEod By

tilsephtaintnae pledie appropridtsiadivtigamd sndyrovpl dfest compound at
suspensi on at 37C a]Pd 5% CQO2 in _%h ker flasks ] )
VeHRESSORCETatiant i Tokek (1&D apimrnspesifp SN Skbingdng argdetggmined in

(M g en W 1ORTRIKEpERBEHGLD: T8 ol Bl Borphf

aBDTcubgtet] @t 25°C f5h 6056 amninsafter evhixdntige thezedtenistare sapidly

B R0 3 By e e RS i br {50 Bt i,
: . o o

TSR ety aggsig g e, o1

petyepuieneimine. CEhe sadigastipiy (dpnodetaingd pa $hsiilders ésaneasured with a

blg@rgﬁggg é%e%}saélgg% ﬁzlof?i{eitrsc' for %Heg%q 8h %n 1 Waﬁ%-(rm %nvinﬁé Eﬂ ml

0 use roma

- sSin€itlktionfhed hditae hssay iwcoebap GOOGplatcdecharelljfiateh, the fit€kion is

honpgeni zed with a polytron for 3Q sec. The suspension
qver HHC%\?EIIW Hﬁl{x)lteqtsowhf@ arg washed math 3rrd ml wash buffer, and
FHBST BRLAR at 55°C 8. e filter plates are counted in a TopCount (Packard)

after adding 50 pl MS-20 scintillation fluid/well.

Functional Assays

The agonist activity of the compounds is measured by determining the degree

to which the compounds receptor complex activates the binding of GTP to G-proteins

to which the receptors are coupled. In the GTP binding assay, GTP[y]*’S is combined

with test compounds and membranes from HEK-293S cells expressing the cloned
human opioid receptors or from homogenised rat and mouse brain. Agonists stimulate
GTP[y)*’S binding in these membranes. The ECs and Emax 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 6
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,
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ice and the pellets resuspended and spun as before.
The supernatants from both spins are conbi ned and spun

WO 24054661000 g(max) for 30 min. The pell ets ar ePCT/SE2005/000012

resuspended in cold Tris buffer (50 MM Tris/d, pH
7.0) and spun again. The final pellets are resuspended
in menbrane buffer ( 50 mM T27s, 0.32 M sucrose, pH
7.0). Aliquots (1 nm) in polypropylene tubes are
frozen in dry ice/ethanol and stored at -700C unti |

106 eaM NUETIPT 8iNe BD TR M Npgolg RSI A4 eAai@trsﬂm Nl Pr120.1%

nodi fied Lowmy assay wi th sodi um dodec sul fate.

Ak 1A GBSk radrbmembeanehdukiibna 5756 o Bt

cal%Pb!tx Sse?va%lbatt dggﬁra ltgr A h o?%fzfss%ﬂ%% cgrveg1 8%\)'%98%@%&1 the
appropti RSAmbBhOsEmén B 88 roteﬂﬁ'(ﬂ)p@/w&mlaﬁb meowmw@oa&)m of

4OC5after filtration throug 22 mfilter, and to
GHIYES neaweHdBA 11+-0.4mMy). B&d@ﬂalsndgxammdptlmaﬁedwblndmgm

| rotin Al'i quots of 100
d?}%%greed%%begn‘f n:acp? Qf?‘ﬁm ropyl ene tubes

nt al ni.ng 100 m of the appropriate radioligand and
ﬁﬁg@—w test conpound at various concentrations.

ot b apkifcbinging SPEvencutaniedes TG Bohesh in e -
PEESRETIVIBYs teéEh:%nIpH?ﬁcﬁ v@iseex %E%ei%)r%%teﬁg a @GP%%TjSﬁ.t

25C for 60-75 mn contents are
Veadysis off YCse and bl fco¢fﬁeteati(na)1ﬂ>r \igaiisdn dispracaigepecifially bound

{9@/ P8 i TR o PEisPIY STy ing pacisies suchs Ligand,

dzﬂalsmn S%niéﬂ&%ﬁ’l@éd@iﬁoﬁﬂ?' VhIAEs of Bwére Ghledated\idnY the
ters is measured with a beta

retained on the fi
Cél@ag%’mssw eeyatiopalMiepy= Sa M- ivelues of Koy, Katanfl @a sterd mipoited for
. cont SC|nt|IIat|oanU|d | f
1lg]ﬁ&is\%s‘%dsmiamE Q{ttmeg%lsﬁlaﬁgmﬁ? ace e(§eep wel |l plates, the

filt Bakédosh the abyes teSttrgPra@eolBEre ﬁ@@ﬁﬁdth&@oﬁipbﬁﬂi&s, of the

whi ch are washed with 3 x 1m_ wash buffer, and
present invention are active toward human 6 receptors. Generally, the ICs towards
human 6 receptor for most compounds of the present invention is in the range of
0.18 nM - 3.7 nM with an average of 0.56 nM. The ECso and %Eax towards human
d receptor for these compounds are generally in the range of 2.3 nM -128 nM and 31
— 102, respectively. The ICso towards human x and p receptors for the compounds of
the invention is generally in the ranges of 116 nM- 3832 nM and 109 nM — 811 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 K (up to 10 times if amounts of radioligand required are
feasible). The specific radioligand binding is expressed as pmole/mg membrane

protein. Values of K§ and B, from individual experiments are obtained from



10

15

20

25

dried in an oven at 55C for 2h. The filter plates are
counted in a TopCount (Packard) after adding 50 m

wo MBsa&1sTti ntillation fluid/ well. Functional ASSEYE0TI@®0012
agoni st activity of the conpounds is neasured by
determi ning the degree to which the conpounds receptor
conpl ex activates the binding8of GIP to G proteins to
whi ch the receptors are coupled. In the GIP binding
assay, GIP[g]35S is conbined with test conpounds and
ORARR BESoff sh Ty HoRRS (B FY4. AVPHES &%%Jlglx%dﬁﬁ fdr? Hﬁ%dual
hurman opi oi d receptors or’ from honbgeni sed rat and
agenrdimglho aione-sitgmadelt s stimul ate GTP[ g] 35S binding in
t hese nenbranes. The EC50 and Em x val ues of conpounds

Dreter miimt i 0 10T e Elramior Alldadyni 2 Uping Morc BreacBestimgght  shifts

of the dose response curve by the delta antagoni st

nal t riestied & parfornal Bedwem08:00 MEY 16:90H Hibg MHYAMtEId described
activity 1s nediated through delta receptors The Emax

by&Fhapkanigé ple (KRR - Reta ke nlaced dn Rlaxiglas epgenhen oppidarise mesh
RO Thict MO adeesBio il I8 ond BRI HATHA PR GOIRRY Bl The
araattediedrisnhéFhRl-Fahtab tedi }nnalrpmcb,r avioeEngathe léd’sa\ﬂmﬂtlvaifoat?}ﬁhﬁs The
RSP RS e G TR BTl
h'ﬁﬁlﬁl; ¥99m\ b8 Glao, éfﬁiﬂ EQ3A 5@ 8“§\{' B{S@‘@M RFAnds; étoeﬁﬂ% gl
fresh: 1 raM’DIT, 0.1% BSA ). 12 GDPflna d

Ufeb riétwe@nﬁrtwhalo rssapprrdrcbfr@@ﬁmdandatﬁmrnosh ﬁmrmomwdélcular to

o FiaGP e i Relets B Lo 5 R BROfiRustifS: S, ana
heldofoeh réﬁmﬁwlyvels s)ecémﬁl 0@5&%&3@%& Rpetedfif ﬁi’é IPu#SSsharply

per we (0. 11 -0.14nM. The basal and maxi mal

vgthdnwrat Ew%mammgedaat@ly dperramaveliof the hnis inaleo eqngidered a
pBEx‘B%S He%Sor%f L. AVl 8 90n51dered an ambiguous response, and in such

cases the stimulus is repeated.

Testing Protocol

The animals are tested on postoperative day 1 for the FCA-treated group. 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 absence of a
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
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Dat a anal ysis The specific binding (SB) was cal cul ated
as TB-NS, and the SB in the presence of various test

WO espeiintds was expressed as percentage of conP@DBEZBES/000012

Val ues of IC 50 and Hi Il coefficient (n ) for |igands
in displacing specifically bound radioligand were
calculated fromlogit plots 2 curve fitting prograns
such as Ligand, G aphPad Prism SigmaPlot, or
ReceptorFit. Values of K, were calculated fromthe

P j ﬂ\é@lﬁ% . Vv RLUSE, ,5;5@.
“%8&2%5 ﬁgﬁlé?g%egg%??gg%fyor iggﬁgguyiet?f gd I'n lgi]t‘vﬁllea tOm
Chhplee etals(1984)) femnthe pattere of p&disweed regati Vecrespumges; hedss Fngean
protocols, we find that the conmpounds of the present
diffpyenceibshvesnstimedi(1ag unitwh riders @rimbr2&-r ecept or s.
CGene I t | t. o
compoande bl ird AROLAR A HRAF o RERRMRL oo IR (o6
MPH)Badthtding to/Chdplar ét ahr 984.eThg folloiwiflg Bfuatibh ishized K &dnpute
,and % Enmax towards human d receptor for these conpounds
/aWEg'enerally in the range of 2.3 nM-128 nM and 31 -

102, of SERCC D rkared DifechbhiY o) OUM AR I MIRAOIE (2% Fho
receptors f € unas S
general Iy in tKentrahtheshalfl (§)1-Galloklynia8B2shold 6g)d 109 nM
- 811 nM respectively. Receptor Saturation
AdnpiaistrmivinsORAeitSubgaande K val ues are determ ned by
perform ng the binding assays on cell menbranes w th
the RPRHOMHj@al (sabivtdnco@d SntadpeEieeaiNy, iitkdveAsusy2Hrdirally)
fromO0.2 to 5 tinmes the estimted K &)g to 10 times if
vtk stsubstancg Prier tyeandtrer tstipg dhatime epladministrasion of test
i,Car ndi S ny
oSBRGId e B ERDTE: Pl e O0e RS, O
cexpeuridrent s are obtained fromonlinear fits of
specifically bound (B) vs. nMfree (F) radioligand

Withihg Méstvi dual

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.

Compound (drug): Each compound is prepared and dissolved in the most suitable

vehicle according to standard procedures.

(i1) Solutions administration
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according to a one-site nodel. Determ nation O
Mechano- Al | odvni aUsi ng Von Frev Testing Testing is

wo pwshaerieed bet ween 08: 00 and 16: 00h usi ng t heP@EsER05/000012

descri bed by Chaplan et al. (1994). Rats are placed in
Pl exi gl as cages on top of a wire nesh bottom which
al l ows access to the paw, angDare left to habituate
for 10-15 min. The area tested is the md-plantar |eft
hi nd paw, avoiding the |ess sensitive foot pads. The
paw i th
P garr Korpai (e iSadiblsfte bty BRand Ry )
sibcatne@ushyl(s.cd) @3ntrdvehouslB (151)) aatﬁjnﬂ/kg Idorxgrchrmg the average

e 201 G mit o Eprdied [sehe it o ampong and it

cHirﬁ&Eﬁgtlﬁ}Jﬁrﬁcﬁfqg tebtihg) WHEH fhe cBRbolRd i§ %eﬁ@er@d?é@n@raﬁy.
slight buckling against the paw, and held for

I@tm@ymmcnbrlel(yc '8 8r ethedally (At.payplumeeofiSeslp rmlministered.
o A SrD0E P o 0 mun

(é‘cﬁ@ﬂbﬂﬁg £ 221296 hii¢e/ o dyasdIghty Bamédikiel m&rto te%tmg
consi dered an anbi guous response, and in such cases

(eipdesgtingnul us i s repeated. Testing Protocol The aninmals
are
ar our E PRI pBOe) RARRENRY fordBeribe of 0 s Aid e R ARer of
ousaisivgs (Weithipg dtfﬂm) neted and crfm@ladmn tHelehd®f thelexpetrim@ni. Mice are
starte th th [ in t m ddl f the
keptrip gndivigyal phqe ecaﬁ%@vgﬂ h%@ang A tota] 9h 4 it Pive
ubarly SBREUALS BS CARAIRE: He c%ﬁt%sl%qltme dbikstdp@napsence

a paw wi t hdrawal response to the initially sel ected

ha| r Fonthetanwigtyeandsanixiety-like indigatiense nffedcy has tehe egatdished in
t hdr xt weaker stinmulus is chosen.
ﬂ&ﬁeﬂ %Wrcggﬂm@&é%lglqgﬁfag tion by this nethod requires
I eFpPIh FendtidnalNQsirbiRRH R @sorder 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 5 in a
temperature controlied 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.
Sample

Compound (Drug) testing includes groups of rats that do not receive any
treatment and others that are treated with E. coli lipopolysaccharide(LPS). For the
LPS-treated experiment, four groups are injected with LPS, one of the four groups is

then vehicle-treated whilst the other three groups are injected with the drug and its
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vicinity of the 50%threshold, and counting of these 6
responses begins when the first change in response
woaoeussi27e. g. the threshold is first crossed. PCO/SEa@S500012
where thresholds fall outside the range of stinuli,
val ues of 15.14 (normal sensitivity) or 0.41
(maxi mal Iy allodynic) are rédpectively assigned. The
resulting pattern of positive and negative responses
i s tabul ated using the convention, X = no w thdrawal ;
v@licte WAt RESVRL of Aperifiefts ARYEoNdhAEd Avalvidd fiGS BRLPs bfrats; all
i nterpolated using the forrmula: 50% g threshold =
ofl @lixh recekvg)no/LPDtretmante lde xiaive\gadupareodives e ¢omsround drug) or

Er. air used (log units); k =.tagbul.ar val.ue (fro
Ve BRole 6P etopd8att el vl Tty SR og it e These are
péteditlel Y& déteShao 8LEolyaD dr skdativeeifectll dff Bh@NWEIch @hE&ifiribute to
stimuli (log units). Here d = 0.224. Von Frey
a fegluetagioin S‘Zfe_converted to percent of maximum
possi bl e effect (% MPE), according to Chaplan et al.
Adgonistratien o6 LIPSWi ng equation is used to conpute % MPE:
% MPE = Drug treated threshold (g) - allodvnia
t hr eRitslack {lpwedXo hatinGomninrtid experieshtal hbomptory fad 15602 mima
threshol d Adm ni stration O . Test Subs e ts.
PGS Tater b I AT RISdBIHSE bY AARTRHETOR G L ghdotoxin of
S . . S . .
B B el Pt Rl 1L LR, SRR LS (2D [ e
inbficdrelab-veatrjcalanky (aad.)f ihe vobindo£101 asingvatridagd stereotaxic

dependi ng upon_the pature of the_ test conpound. )
supgicelpeigianes tnder dsqfuraciagacathesiap The kin Befderm e ears is pushed
. ‘Ji’i . a I
<500l 854 CAB IR0 AL ELSGP Iy ARIED SO Ml
Thapureture siWhsrletermined by the coordinates: 0.8 mm posterior to the bregma,

ot

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-pl 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.

Experimental setup for air-puff stimulation

The rats remains in the experimental laboratory following LPS injection and
compound (drug) administration. At the time of testing all rats are removed and
placed outside the laboratory. One rat at a time is brought into the testing laboratory
and placed in a clear box (9 x 9 x 18 cm) which is then placed in a sound-attenuating
ventilated cubicle measuring 62(w) x35(d) x46(h) cm (BRS/LVE, Div. Tech-Serv
Inc). The delivery of air-puffs, through an air output nozzle of 0.32 cm, is controlled
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anal gesi c drugs are adm nistered, this described
nmovenent is |ess frequently observed and the drug

WO smbeetied as a potential good candi date. A cor@i/€L20%000012

typical Withing reflex is considered only when the
following el ements are present: the animal is not in
moverment : the | ower back is 32ightly depressed; the

pl ant ar aspect of both paws is observable. In this
assay, conpounds of the present invention denonstrate

byl Ay tehc@EStinl BRI Die S Irdfunydhts) ba 1d GfSfeUnesy RIfff air of
oral dosi n&zof 1- 100 nmol / kg Sol uti ons

fixed gurasion 662 A and Exeaidp@nemcw a penay affl pylpard OncAd

. i or de
dé%‘tng?% %g 1@ ?na? V%F{Hlnlg)(tﬂ];eq %rtdrﬁtll %g%zﬂ\@!ﬂﬁn gtyrfs w‘ijncrh etvgr comes
fasinThafirsahir poffaharks oshe(d . reddrdingol ution is then m xed
(vortex) and ready for injection. Corrpound (drug):
EarRineaniaenmh fo¥ andaaasshrdnedceidifgl ved in the nost
suitabl e vehicle according to st an ard procedures.

(1) 19RIvetanagoRd: fucgitdeatfbrommﬁm@&rmﬁfgnﬂmﬁdwﬂés (GR.AS.

adm nistered orally, intraperitoneall
squistandavibratighsy Vegbagk) Denmariy) phwedmwsﬂe;eae{h Cub.191§ amd catfirolled

R R AR P b B AT T Sl ol Mgl sprvare

T&l@d}ethéncﬁd‘s&feaﬁéeﬁhfd &id 2OPOME bRret@déE %ﬁ\i’eﬁgmd‘éhﬁpsddﬂ%' the
npound is_delivered centrally: I ntraventricular”

stpe éOerdPMSn@A%&%ﬁByTlme Patp Procgsyingroaitoband UP4 (User
ﬁﬁ%}’hﬁhﬁﬁ 5&9An%r$)§s)é‘\co'| is adm ni stered
r

aperttonea intw sites at 10 m/kg
é nS|Qﬁr e the average mice body weight) immediately
1mﬂ45rchip%s%#ng (|||) Testing The animal (nouse) is
obser V gonflgorun S P rugs %reogH %8Justeg%%te“§eeg%d5 : I'c]ie7 9 ar?? a&mlmstered

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
Dunnett’s multiple comparison test (post-hoc) for drug effectiveness. A difference
between groups is considered significant with a minimum p value of <0.05.

Experiments are repeated a minimum of two times.

EXAMPLES

The invention will further be described in more detail by the following
Examples which describe methods whereby compounds of the present invention may
be prepared, purified, analyzed and biologically tested, and which are not to be

construed as limiting the invention.
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occasions (Withing reflex) noted and conpiled at the
end of the experinent. Mce are kept in individual

WO 2ai3mes1kDx" cages with contact beddi ng. A totBCT/SE2045/000012

mce are usually observed at the sanme tine: one
control and three doses of drug. For the anxiety and
anxi ety-like indications, ef3jcacy has been
established in the geller-seifter conflict test in the
rat. For the functional gastrointestina disorder

INTHIRM] ‘r MEei { hEAGY 4 5@ AT RN PHD PRSI thyiBEnARSEY

descri b Py Coutlnho SV et al, 1 n American Jouar nal of

0y o SRR ek M0 AL 0

and Wihefs HhEp HleQI 0N S aSwéfheet sinderdN fou § |hmg Exa¢sg erimedhel
rague DaV\Ae rats 5- 200y re housed. .in oups of
pégﬁpﬁqﬁwﬁét‘ﬁ?& GV@%’SJ%%’ZPBPW ﬁsw(t@;&*ye %TﬁﬁMEBIATE 1

dur| ﬂ{gah%oﬁgileﬁ gﬁtmﬁt(/sgm ﬁ ?qﬁ@&ﬁl ma s@ﬁ% ?gg)g @

Jand.8Hi3H)xd.78i(8) Xubi.akk, 8H, R9r(s, BHyeBE mI;EZ(H)a&eDYd, I=
%fr}%elr}a_gata acqui sition. Sarrpl e Compound (Drug) testing
8; s groups of rats that do not receive any
treatnment and others that are treated with E. coli

| i ropol ysaccharide(LPS). For the LPS-treated

")

catbloayli¢ hcideerspbatydestere i njected with the drug and
itsvehicle. A second set of experinents are conducted

i nvolMgiangldtion ®f JNTERMEDIATE 1 ialdty THFDOCHL) 8@E addedno
LPS treatment. The nave group receives no conpound
i) b, @ 5oprapy lammige GRHoRL buM sspessaf vl ieds °C

Tm }JAC c?rmn%ltﬁrev&'as%é%{ aleelaqg twa(rjrgxl{g room ?emperature prior to addition
of N-tert-butoxycarbonyl-4-piperidone (9.76 g, 49 mmol in 100 mL dry THF). After
12 hrs, the reaction mixture was quenched with water (300 mL) and extracted with

ethyl acetate (3 x 300 mL). The combined organic phases were dried over MgSO, and
evaporated to give a crude product, which was purified by flash chromatography to
provide INTERMEDIATE 2 as a white solid (5 64 g, 35%). IR (NaCl) 3424, 2974,
2855, 1718, 1688, 1606, 1427, 1362, 1276 cm™; 'H NMR (400MHz, CDCL3) & 1.44
(s, 9H), 2.31 (t, J = 5.5 Hz, 2H), 2.42 (t, ] = 5.5 Hz, 2H), 3.37 (t, ] = 5.5 Hz, 2H), 3.48
(t, J=5.5Hz, 2H), 3.87 (s, 3H), 6.33 (s, 1H), 7.20 (d, ] = 6.7 Hz, 2H), 7.94 (d,J = 6.7
Hz, 2H); "C NMR (CDCl3)  28.3, 29.2, 36.19, 51.9, 123.7, 127.8, 128.7, 129.4,
140.5, 142.1, 154.6, 166.8.

INTERMEDIATE 3: 4-Bromo-4-[bromo-(4-methoxycarbonyl-phenyl)-methyl]-

piperidine-1-carboxvlic acid tert-butyl ester

To a mixture of INTERMEDIATE 2 (5.2 g, 16 mmol) and K,COs (1.0 g) in
dry dichloromethane (200 mL) was added a solution of bromine (2.9 g, 18 mmol) in
30 mL CH,Cl, at 0 °C. After 1.5 hrs at room temperature, the solution after filtration
of K»COs was condensed. The residue was then dissolved in ethyl acetate (200 mL),
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performed to determ ne anxiolytic or sedative effects
of drugs which can contribute to a reduction in USV.

woAdmwsrerrati on of LPS Rats are all owed to halpcrsab@sioono12

the experinental |aboratory for 15-20 min prior to
treatment. Inflammation is induced by adm nistration
of LPS (endotoxin of gramnédative E. coli bacteria
serotype 0111: B4, Signma). LPS (2.4ng) is injected

i ntracerebro-ventricularly (i.c.v.), in a volune of

whiBeH withswiter @0enga) d 5N SIEPLBYIELF dAd b ngo@qm GE8ried
under i sof | urane anaest hesi a. The skin between the

MgIQu. d%@ml plosol veats provided a crugda gradwgt, ndlichi was si on

reiysRT7RR fiof ehelGidR ehih IRCAER P RS o ity (G0,

78%)3tl$lf (NUC 1t 342512989, elga557161595m6 a863,ak79, 1948 knt'9 'HIRMR

| ambda (sagittal suture d>5 bel ow t he surface
(48O CINGR) S 1 985 DU 075 (it D 1| MOl Syl (ro) 250, B8 (o,

2145 2 90 T 60 3 T A o6y SRt b s 2H0

NI (CDELYS 1903 V3etd) gk 8ng0 8 Y. ms3(2°52@ 1390 11530@7130 A 41.9,

nm st opper made from a cut needl e (20 G is pl aced
1¥vBr1683d secured to the 26-G needle by silicone glue
to create the desired 5mm depth. Follow ng the
injection of LPS, the needle remains in place for an

Qa_{(i" [E?Bilél?%lv o al I(g\iv g.if.uél on of Eh? cggﬁounﬁ, -

cdrﬁoiﬂicuhﬁﬁdtefrﬂbhiv%eﬁéi- gi nal cage and allowed to rest
for a mnimum of 3.5h prior to testlng Experi ment al

set UR shRftiof ?mwtmtbﬂﬁf EITHaNG1 (00 k1S
exper |Sm=:n1toal0 [ abor at ory %gm% l?rlﬁ5 ect %flag(?] ngo )
and 2.0 M NaOH (100 mL) was heated at 40 °C for 3 hrs The solid was collected by

filtration, and dried overnight under vacuum. The dry salt was dissolved in 40%
acetonitrile/water, and was adjusted to pH 2 using concentrated HCI.
INTERMEDIATE 4 (3.8 g, 87%) was isolated as a white powder by filtration. 'H
NMR (400MHz, CDCl3) 6 1.45 (s, 9H), 2.22 (dd, J=5.5 Hz, 6.1 Hz, 2H), 2.64 (dd, J
=5.5Hz, 6.1 Hz, 2H), 3.34 (dd, J = 5.5 Hz, 6.1 Hz, 2H), 3.54 (dd, J = 5.5 Hz, 6.1 Hz,
2H), 7.35 (d, J = 6.7 Hz, 2H), 8.08 (d, J = 6.7 Hz, 2H); *C NMR (CDCl;) § 28.3,
31.5,34.2,44.0,115.3,128.7, 129.4, 130.2, 137.7, 145.2, 154.6, 170.3.

INTERMEDIATE 5: 4-]bromo-(4-diethylcarbamoyl-phenyl)-methvylenel-

piperidine-1-carboxvlic acid tert-butyl ester

To a solution of INTERMEDIATE 4 (1.0 g, 2.5 mmol) in dry
dichloromethane (10 mL) at - 20 °C was added isobutylchloroformate (450 mg, 3.3
mmol). After 20 min at -20 °C diethylamine (4 mL) was added and the reaction was
allowed to warm to room temperature. After 1.5 hrs the solvents were evaporated and
the residue was partitioned between ethyl acetate and water. The organic phase was

washed with brine and dried over MgSO4. Removal of solvents provided a crude
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conmpound (drug) admi nistration. At the tinme of testing
all rats are renoved and pl aced outside the

WO b@boédaeory. One rat at a tine is brought intBCT/BE2005/000012
testing laboratory and placed in a clear box (9 x 9 x
18 cm) which is then placed in a sound-attenuating
ventil ated cubicle nmeasuring382(w) c 35(d) c46(h) cm
(BRS/LVE, Div. Tech-Serv Inc). The delivery of
air-puffs, through an air output nozzle of 0.32 cm is

pﬁ@dhlct alhiell s pusied B TAsHi c'hﬁfmd’ﬂ)gﬁé‘}fy fo ?@@INT‘ERWIED&ATE 5 as

able of de |ver|nq puffs of air i xed duration
t

enegyles (R0 mged % ntR(MNaC)) 3\ﬂi511h29c75f r%ém 1416,11281 ¥168,

1 f tered, or
lﬁﬁ% oy ENVEE (40t ) G abE B0 b Sk 24 (o,
t f h g [
TG s ARk S5 S SHES BAELU LIS (n 45,731 @
J\Fo&aIstaH),oh% (ad é = &0 bizg2H), 4 N:MerQCDa]lgﬁ uxv,nm 1 28 3,315,

cr h ound and vi brations,
ﬁgﬁkgggi %égdl 1?%3?@1@%’8?&13 dapfeld. bnld'O@@ﬂr@‘? 64 17@65 by
LMS (LMS CADA- X 3.5B, Data Acquisition Mnitor, Troy,
M chi gan) softvvare The frequenci es between 0 and
2 d d anal ysed by the same
¥ Dat a Processing

dineedrvokdlo acid, 1.1-

. Conpounds. (Drugs are
Q(bﬁﬁ%‘-ﬂ&l@iﬁ'detv\een 6.5 and 7.5 and administered at a

volume of 4 m/kg. Followi.ng conmpound (drug) o
adm ni stration animals are returned to their ori gi nal

508 B it TErRROLEPARE s APV ks e xyiehe (120
ndNakthaRs (BOmf ) hides- a&%ﬁ&%&@m@%ﬂﬂ 58&?;9’ TRe Sl Rt ©

the paraneters of interest. The data ar
degassed for 30 minutes, then aqueous sodium carbonate (2N 29mL, 3.0 eq,

degassed for 30 minutes) is added via cannula. Then palladium
tetrakistriphenylphosphine (0.075 eq) is added. The reaction mixture is degassed for
10 minutes and heated to 80°C overnight. The reaction is cooled, diluted with water
and filtered through a pad of diatomaceous earth. The organics are removed and the
aqueous extracted with ether (2 x 50 mL). The combined organic extract is dried with
anhydrous magnesium sulfate, filtered and concentrated. The residue is purified by
flash chromatography, eluting 3% to 5% methanol in dichloromethane, to yield
INTERMEDIATE 6 as a colorless solid. 'H NMR (400MHz, CDCl;) 1.08-1.18 (m,
3H), 1.18-1.28 (m, 3H), 2.27-2.36 (m, 4H), 3.23-3.34 (m, 2H), 3.40-3.48 (m, 2H),
3.49-3.58 (m, 2H), 3.60-3.66 (m, 2H), 6.38-6.41 (m, 1H), 6.50-6.59 (m, 2H), 7.08 (t, J
=7.6 Hz, 1H), 7.14 (d, ] = 8.3 Hz, 2H), 7.30 (d, ] = 8.2 Hz, 2H).

INTERMEDIATE 7: 4-[bromo[1-(2
N, N-diethyl-benzamide

-methoxyethyl)-4-piperidinylidenelmethvl}-
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expressed as the nmean SEM Statistical significance
i s assessed using T-test for conparison between naive

WO a00d/06fB7 t reat ed rats, and one way ANOVA f ol | p@EEEIY5/000012

Dunnett's multiple conparison test (post-hoc) for drug
effectiveness. A difference between groups is

consi dered significant with 3 m ninum p val ue of
<0.05. Experinments are repeated a m ni num of two

ti mes. EXAMPLES The invention will further be
described in nore detail Ry the foll ow ng Exanpl es
whi ch descri be net hods whdf eby conpounds of the
present invention may”beNprgpared, purified, analyzed
and bi ol ogically testquJano brcheare not to be
construed as limting the inventipn. | NTERVEDI ATE 1:
nmet hyl 4-r (di met hoxyphosphoryl ) petNqvnbenzoate A

m xt ur e of 4- (br ononet hyl ) benzoi { id, methyl ester
(11.2 g, 49 mmol) and trinmethyl INOsphite (25 nlL) was
refluxed under N2 for 5 hrs. _bxcess trimethyl
phosphite was renoved by co- distillation with tol uene

Th Rk LR DR S %9“‘”?@”@78‘%@? oyl Foborpef

added8riflmoroadtdtic a8idA8.1(wdL). JEhelrka@idzwastdated3o 90°C sntil3hd ,
re;btsl)gn svgl: CCJZI'EP)l’eteS 'l%g réaccl:hofx] was Eéoo ed and wla;Qhed WNLEIRI&/ED %P—El"he

oftrahft-1MRdr W)é@%d' FReMd e AgYddud %ﬁ‘@ﬁc’t RiaBiRYdl \Qitﬁl ichRSROK e
ic acid tert-butyl ester 'To a solution of | NTERVEDI ATE

(3x)i dhe pymhﬂﬂﬁd oemicrexjragta svescidies @NaoPWi)sBltéred Andiponcentrated
1.5Min _hexanes, 49 nmol) at

todf'?'gg’ %“a“?kglg? S’gﬁd)rﬂfﬁ?%’ﬁigawg}‘?%en allowed to warm

ToQ sbﬁ@féhtofmhdiry faghife (1058 g . A dl) BN, B dlmethylformamlde was
TV-tert-butoxycarbon peri done 49 ol

aqic}pdm@sp,;gnmaybonam(%i\mgeﬁ 75 mmol) and 1(bromoetgyl methyl ether (0.64

mL, 6.75 mmol). The reaction was stirred at room temperature for 15 hours. The

reaction was then concentrated, and the residue was partitioned between
dichloromethane and saturated aqueous sodium bicarbonate. The layers were
separated, and the aqueous layer was extracted with three portions of
dichloromethane. The combined organic phases were dried over anhydrous sodium
sulfate, filtered and concentrated. The residue was purified by flash chromatography,
eluting 0% to 10% methanol in dichloromethane to yield INTERMEDIATE 7 (1.58
g, 86% yield) as a yellow oil.

INTERMEDIATE 8: 4-[(3-aminophenyl)[1-(2-methoxyethyl)-4-
piperidinylidene]methyl]-N.N-diethyl-benzamide
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12 hrs, the reaction m xture was quenched with water
(300 nL) and extracted with ethyl acetate (3 x 300

wornms/oedize conbi ned organi ¢ phases were dri ed BUESEMYIS®Ho12

and evaporated to give a crude product, which was
purified by flash chronmatography to provide

| NTERVEDI ATE 2 as a white sd7id (5.64 g, 35%9. IR
(Nadl) 3424, 2974, 2855, 1718, 1688, 1606, 1427, 1362,
1276 cn11 1H NVR (400MHz, CDCI3) d 1.44 (s, 9H), 2.3
1 (t, J =55 Hz, 2H), o2.42 (t J =5.5 Hz, 2H), 3.37
(t, J 5.5 Hz, ZFD & Hz, 2H), 3.87 (s,
SFD 6.33 (s, IH, 7N 1 Hz, 2H), 7.94 (d,
J=6.7 H, 2H): 13;JN|\/R ‘ 2y, 282, 36,19,
51. 9 123. 7 127.8, 128.7, 12 5, 142.1, 154.6,
166. 8. | NTERVEDI ATE 3:
4- Br onp- 4- r br ono- ( 4- met hoxyclar bonyl - phenvn- net hyl 1-

pi peri di ne-1-carboxylic acid Nért-butyl ester To a

m xture of | NTERVEDI ATE 2.¢5.2 g, 16 mmol) and K2CO3
(1.0 g) in dry di chl or onét hane (200 nL) was added a
Sﬁﬁhé’sﬁie@%c@érd&'gqm%emétgo@ déberibéd mbmmuﬁmmmghg

0C. After 1.5 hrs at room tenperature,

IMBEWEBIATE& (@Dmr 8,08 mxmal) ke e vinyhdsomida d;kea!s/e @.quahtgative
I esi Lssol ved in ethyl acetate (200
wafeﬁﬁiﬁ%@%‘?@”ﬁ@?-er (200 nL), 0.5 M HO (200 nL) and
brine (200 nL), and dried over MySO Renoval of

sol vents provided a crude product, mhlch was

IN’PERYWEBU\TE@' lﬁétﬁ 447 ’ ChVESALE- 3 as

|4, 14

invligenemetin Hphamiicarhamate 1243 cm 1. 1H NVR
(400MHz, CDCI3) d 1.28 (s, 9H), 1.75 (m IH), 1.90 (m

IH, 2.10 (m 2H), 3.08 (br, 2H), 3.90 (s, 3H), 4.08
(br, 3H), 7.57 (d. 384 AR, 2H~7.98 (d, J = 8.4 H,
2H): 13C NMR (CDd 3) 38. 3, 40.3, 52.1,

63.2, 72.9, 129.0, 130.3, 7137. 141, i 154. 4, 166. 3.

A mixture of methyl chloroformate (0.13 mL, 1.7 mmol) and zinc metal (107 mg,
1.64 mmol) in toluene (10 mL) was stirred for 10 minutes. A suspension of
INTERMEDIATE 6 (761 mg, 1.64 mmol) in 3:1 toluene:CH,Cl, (20 mL) was then
added via syringe, and the resulting mixture was stirred at room temperature for 24
hours. The reaction was then diluted with dichloromethane and washed with
saturated aqueous sodium bicarbonate. The layers were separated, and the aqueous
layer was extracted with three portions of dichloromethane. The combined organic
phases were dried over anhydrous sodium sulfate, filtered and concentrated. The
residue was purified by silica gel column chromatography, eluting with 3:1
CH,Cl,:EtOAc, and the appropriate fractions were combined and concentrated. The
residue was dissolved in dichloromethane (30 mL), and trifluoroacetic acid (3 mL)
was added. After 1.5 hours the solution was diluted with dichloromethane and washed

with saturated aqueous sodium bicarbonate. The layers were separated, and the
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| NTERVEDI ATE 4:

4-f br ono- (4- car boxy- phenvn- et hvl enel - pi peri di ne-lcarb
wmxpbhesiaci d tert-butyl ester A solution of PCT/SE2005/000012
| NTERVEDI ATE 3 (5.4 g 11 mmol ) in net hanol (300 i)
and 2.0 M NaOH (100 nmL) was heated at 40 OC for 3 hrs.

The solid was collected by 38Itration, and dried
over ni ght under vacuum The dry salt was dissolved in
40% acetonitrile/water, and was adjusted to pH 2 using

OB PRl HTEEEANE o BEE) s

orgahipdzes VEREIBEd dvelr.ahbydreus Sidjum RuiPie, (fdtbredlarl conténtrated to

6. 4 (dd, J_= 5. . 6,1 Hz, 2H), 3.34
glV@Jka‘*ﬁg (éé‘g%g%pﬂelgb %Eowa o frassplie Wag. 1
coﬁ'{zertea 'fa its ﬁifﬁﬁréé@etlc]acrd §a1t7 %}j'gtlmg!g"lN T%%@ﬁ%?i?T‘t 9\&f1:’t'h7
dlClllCBo@ethm@arm trlﬂzgrom:etmlczfor 03honys, tdfceRiratingithe .mlxtuw and

170. 0
thep Iyl FOB GURyIM AR LR BIA & SHER SR e TG 080%
'HNeMRYA08NERX ¥ D,0D3 6 1d12 @rt, JbMéE'Hze%Ht}fl i’p(@tspi 15195 3H),

of | NTERVEDI ATE 4 (1.0 g,

2.55- 264 omoHid), Bakie3.29 Omnbly), ét48 3 %(@QHﬂaQ 7elc(81e'ﬂi) 6.78-6.83 (m,

)P IR0 T AT R €8 Pl Bt 5558

5.32e 86 6iSONCHES  Nal0; Vesl TFA. U6 H,O0hds @) 3183 PE 5 ABUNEE.59 %.
After 1.5 hrs the solvents were evaporated and the
residue was partitioned between ethyl acetate and
vvater Th(?[ organlllcl phase was vvashed Wit h br| ne and

eeour i fi ed by flash

Atbdmatg DI ATE 5 as white needl es
g) 3051, 2975, 1694, 1633, 1416,

(800 g, 73%

njl
T 3c

!
1281, 1168, 1115 cm' 1H NMR (400MHz, CDOI3) d 1.13
(br, 3H), 1.22 (bf, 8HY 9K), 2.22 (t, J =
5.5 Hz, 2H), 2.62 (¢ @Mgo 3.33 (m 4H)5
3.55 (m 4H), 7.31 ( ")

Using the same method as for INTERMEDIATE 9 and using ethyl chloroformate
(0.12 mL, 1.3 mmol), zinc metal (83.7 mg, 1.28 mmol), and INTERMEDIATE 6
(593 mg, 1.28 mmol) afforded INTERMEDIATE 10 (479 mg, 86% yield). A
portion of the product was converted to its trifluoroacetic acid salt by stirring
INTERMEDIATE 10 with dichloromethane and trifluoroacetic acid for 0.5 hours,
concentrating the mixture, and then lyophilizing from CH3;CN/H,0 to give a colorless
solid. Purity (HPLC) > 99%. "H NMR (400MHz, CD;0D) & 1.12 (brt, J = 6.5 Hz,
3H), 1.23 (brt, J = 7.0 Hz, 3H), 1.28 (t,J = 7.1 Hz, 3H), 2.55-2.64 (m, 4H), 3.20-3.29
(m, 6H), 3.47-3.59 (m, 2H), 4.15 (q, J = 7.1 Hz, 2H), 6.78-6.83 (m, 1H), 7.22-7.28 (m,
4H), 7.33-7.38 (m, 2H), 7.39 (s, 1H). Found: C, 54.17; H, 5.39; N, 6.37. C;6H33N;0;
x 2.0 CF3CO;H x 0.1 H,0 has C, 54.15; H, 5.33; N, 6.31 %.
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J =8.0 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H); 13C NMR
(CDA3) d 12.7, 14.1, 28.3, 31.5, 34.2, 39.1, 43.2,

WO Z@5/0661215. 9, 126. 3, 129.3, 136.8, 137.1, 140P6T/SE45/600012

170.5. | NTERVEDI ATE 6: 4-[(3-am nophenvmi-

[ (di et hyl am no”car bonyl i phenyl | met hyl enel -1 - pi peri di ne
car boxyl i cadd, 1,1- dinmethyl¥ hyl ester To a flask
contai ning | NTERVEDI ATE 5 (8.5 g, 18.9 mml) is added
xyl ene (120 nl), ethanol (80nL) and

aqueous so
. ene)ndethyidphenydg for 30 minutes) is added
via cannul a. Then pal | adi um tetraki stri phenyl phosphi ne
(0.075 eq) is added. THe reaction mxture is degassed
for 10 m nutes and At e0 (B€, ovgrni ght. The
reaction is cooled, dilu i at@r and filtered
t hrough a pad of di &t omac¥ou '/ﬁTpe organi cs are
renoved and t he aqueous ext th ether (2 x 50
m.). The conbi ned organic e is dried with
anhydrous magnesi um sul fate, nfiltered and
concentrated. The residue iprurified by flash
chr omat ogr aphy, eluting 3% o 5% net hanol in
di chl oronet hane, to yield | NTERVEDI ATE 6 as a
Acoixture @ ENTERMEDIATENR(37008/12466GRT0B) pdtaGund cdiBofatg (96.7

3'_%’79%\':11 %J}Zflﬁgé ggoptrﬁ?)dnf@%gé 3%% 4m h%ﬁb\lzs 3.34
ditniRy 1 forR@mide (64hil) whs s'iﬁre@l a4rloc(nﬁfteni atufR-foP1 Sh&fs.( The

2H),"7.08 (t, J = 7.6 Hz, IH), 7.14 (d, J = 8.3 Hz,
reapfjon wagthen goncgntzatgd, angthe @H)due wmmamlwrb_etween

o TR AR S L B
sépafated) agd tlﬁ aZluams l1gyet Wasl exthd cfydonighh hageportisnsasided
d{célo;é%%r f%??f ,e’h!ﬂequgl%luged(osrggm% asesT\Qgrerd%%(c:ltolvgrnanvl\@?lroﬁg ?(Edelgm
sulfate, filtered and concentrated. The residue was purified by reverse phase
chromatography, eluting 5% to 50% acetonitrile in water containing 0.1%
trifluoroacetic acid. The product was obtained as the trifluoroacetic acid salt and was
lyophilized to give COMPOUND 1 (145 mg, 54% yield) as a colorless solid. Purity
(HPLC) > 99%. 'H NMR (400MHz, CD;0D) & 1.02 (t, J = 7.4 Hz, 3H), 1.12 (br t, J
= 6.5 Hz, 3H), 1.24 (br t, ] = 6.8 Hz, 3H), 1.71-1.84 (m, 2H), 2.44-2.57 (m, 2H), 2.72-
2.88 (m, 2H), 2.99-3.14 (m, 4H), 3.25-3.35 (m, 2H), 3.48-3.57 (m, 2H), 3.58-3.67 (m,
2H), 3.71 (s, 3H), 6.78-6.84 (m, 1H), 7.21-7.29 (m, 4H), 7.33-7.38 (m, 2H), 7.40 (s,
1H). Found: C, 57.95; H, 6.22; N, 6.63. Cy3H37N305 x 1.5 CF3CO,H x 0.4 H,0 has
C, 58.01; H, 6.17; N, 6.55 %.
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reacti on was conplete. The reaction was cool ed and
washed with I N NaOH The organic | ayer was separated

WO 200d/06d127 aqueous extract washed w th di chl or or&t/bE2085/000012
(5x). The conbi ned organic extracts were dried
(Na2SO4), filtered and concentrated to give 2.37¢g
(quantitative yield) of secoglary am ne. To a sol ution
of secondary amne (1.58 g, 4.5 mmol) in
N, N- di et hyl f or manmi de was added pot assi um car bonate

L(tsmthelaatmo)eafhnnvl]ﬁhbmutmethwﬁh@atchrlmmms then
concentrated, and the residue was partitioned between
di chl or onet hane and saurated aqueous sodi um

bi car bonate. The | d afated, and the
aqueous | ayer was extjac hrﬁg portions of

di chl or onet hane. The” conbM ' hases were
dried over anhydrous sodi ums , f | tered and
concentrated. The residue was purified by flash

chr omat ogr aphy, el uting 0% tw”10% net hanol in

di chl oronet hane to yield | NTBRVEDI ATE 7 (1.58 g, 86%
yield) as a yellow oil. | RMVEDI ATE 8:

4-[ (3-am nophenvm - f 2- met hoxyet hvn- 4-
Apﬂnpeuﬂedifﬂbiﬂ'ﬂdﬁ\i&niét’ﬂﬂﬂi(lﬁur!g,d) 4i%minobenzani deSynt hesi

d d d f | NTERVEDI ATE
£ DR R Rty ATE T HOoRGS el TSPFE he vi ny
uberc@mx Bo 6?‘%;1%6 ﬁﬂga?vm o Riny1, 2ldsthiroéthHkeRYE B Meas

me

S{nifse# Meqmé@mmratmrm@y 35 bwrsy Mhe Feastipn was diluted with

d%ﬁ??{x;ngﬂgﬁ%{ 5@8%@ Wtbégﬁgﬂﬁlﬁ%B&aﬁhﬁl ﬁ‘lca )Stélgt:]s ’I‘ﬂe layers
wieed sdparaldd/ amdithe hqebusiaye) wasiedtoktedrvath thfbd’[io)'tlmsof

S ill rred for 10 m nutes. A suspension of
dichloromethane. The combined organic phases were dried over anhydrous sodium

sulfate, filtered and concentrated. The residue was recrystallized from methanol, and
the recrystallized material was stirred with dichloromethane and trifluoroacetic acid
for 0.5 hours, concentrated, and lyophilized from CH;CN/H,O to give the
trifluoroacetic acid salt of COMPOUND 2 (92.7 mg, 34% yield) as a colorless solid.
Purity (HPLC) > 99%. 'H NMR (400MHz, CD;0D) & 0.40-0.46 (m, 2H), 0.73-0.80
(m, 2H), 1.08-1.17 (m, 4H), 1.23 (br t, J = 6.4 Hz, 3H), 2.47-2.60 (m, 2H), 2.73-2.89
(m, 2H), 3.02-3.13 (m, 4H), 3.25-3.34 (m, 2H), 3.48-3.58 (m, 2H), 3.66-3.76 (m, 5H),
6.78-6.84 (m, 1H), 7.22-7.30 (m, 4H), 7.36 (d, J = 8.4 Hz, 2H), 7.40 (s, 1H). Found:
C, 55.67; H, 5.66; N, 5.92. Cy0H37N30; x 2.0 CF3CO;H x 0.5 H,0 has C, 55.62; H,
5.66; N, 5.90 %.

COMPOUND 3: methyl [3-[[4-[(diethylamino)carbonyl]phenyl](1-pentyl-4-

piperidinylidene)methvl]phenyl]carbamate
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| NTERVEDI ATE 6 (761 nmg, 1.64 mmol) in 3:1 tol uene: CH
22 (20 nL) was then added via syringe, and the

WO B8fbdeilzrg m xture was stirred at room tenper aHQISE2D@000012
24 hours. The reaction was then diluted with
di chl oronet hane and washed wi th saturated aqueous
sodi um bi carbonate. The | ayéts were separated, and the
aqueous | ayer was extracted with three portions of
di chl oronet hane. The conbi ned organi ¢ phases were
dried over anhydrous sndiun1su|fate, filtered and
concentrated. The_residue ified by silica ge
col utm chr omat ogr aphy, ¢ [ thB:1 CHad | Et CAc,
and the appropri at rac e obi ned and
concentrated. The residue |335Ivéd in
di chl oronet hane (30 nl), and tlrifluoroacetic acid (3
nm.) was added. After 1.5 ho the sol ution was
diluted with dichl oronet hanel and washed wi th sat urat ed
aqueous sodi um bi carbonate.[ The | ayers were separat ed,
and t heaqueous | ayer was tracted with three portions
of dichl oronmet hane. The clonmbi ned organi c phases were
dr.i ed over anhydrous sodiumsul fate flltered

A BURUENRT e galwagp%aqlwm@ﬂmwle b i85 5, 0345

I
miof; ptassheOlbbofe (5.4 g, @HOSHEo) A SRONERh AR G4 oL,
0. 4/\]: mtnodi) 1oAY, «hnetﬂ;&fmanamuﬂet(ﬁ miIL)ummuetl iatromai @nfperatire Hor 15

O

h t
oo PG W Db Bt T G v e ot dprtiiaged brtmgen
dlcﬁﬂéﬂohiétlfahlghﬁa sﬁ%ra&%a%ﬁééuy(kﬁhﬁﬂl%&\éfgonam lagel_rl)g whee (br

senarstsd,zanézthq pqueaw layg was extraged withghiee pertums 8f 58 (m

dlé{%l‘on‘%ﬂ’?é Zhe gmblgec}l %%glcsg%s(enk}leéeggrced O\ief_lfmhy'gg %lgsgfl)dl&m

suffdte SBltertdl ar'fﬂ Soticentratéd. 59:16 1R 3w 3EE fiedbyGreVérfe $hdde 6
HZO has C, 53.88; H, 38; N, 6.59 % | NTERMEDI ATE 10:

cheqrpatpgraphy, chiting d 0% m%wmm%wwatnglmngﬂ 1%
trifh BBh L Rl %@%&d&ng&%gﬁg@ ABE $rifluoroacetic acid salt and was

lyophilized to give COMPOUND 3 (148 mg, 71% yield) as a colorless solid. Purity
(HPLC) > 99%. 'H NMR (400MHz, CD;0D) & 0.95 (t, J = 7.0 Hz, 3H), 1.12 (t, ] =
6.8 Hz, 3H), 1.23 (t, ] = 7.0 Hz, 3H), 1.32-1.45 (m, 4H), 1.70-1.80 (m, 2H), 2.44-2.56
(m, 2H), 2.73-2.87 (m, 2H), 2.99-3.09 (m, 2H), 3.10-3.16 (m, 2H), 3.26-3.34 (m, 2H),
3.53 (q,J =7.0 Hz, 2H), 3.58-3.66 (m, 2H), 3.71 (s, 3H), 6.81 (ddd, J=5.3,3.3, 1.8
Hz, 1H), 7.24 (d, ] = 1.4 Hz, 1H), 7.24-7.28 (m, 3H), 7.34-7.38 (m, 2H), 7.40 (s, 1H).
Found: C, 60.22; H, 6.65; N, 6.49. C30H4;N30; x 1.3 CF;COH x 0.6 H,O has C,
60.17; H, 6.74; N, 6.46 %.

COMPOUND 4: ethyl [3-[[4-[(diethylamino)carbonyl]phenyl](1-propyl-4-

piperidinylidene)methyl}phenyljcarbamate




Usi ng the sane nethod as for | NTERMEDI ATE 9 and usi ng
ethyl chloroformate (0.12 ni, 1.3 mmol), zinc netal

WO e88/0d612y, 1.28 mmol ), and | NTERMVEDI ATE 6 ( 59BCTvE2025/@8012
mmol ) afforded | NTERVEDI ATE 10 (479 ng, 86%yield). A
portion of the product was converted to its
trifluoroacetic acid salt by4dtirring | NTERVED ATE 10
wi t h di chl oromet hane and trifluoroacetic acid for 0.5
hours, concentrating the m xture, and then
| yophilizing from CH3CNZHO to give a col orl ess solid.
Purity (HPLC) > 993/9\ 2 QL ) CD3CD) d 1.12 (br
t, J = 6.5 Hz, 3H)/;23 wﬁyOHz 3H), 1.28
(t, J =7.1 H, 3H ,72.5 ' 3.20-3.29 (m
6H), 3.47-3.59 (m 2H), 4. J— 1 Hz, 2H),
6.78-6.83 (m IH) 3 7.22-7.28 (m 4H) 7.33-7.38 (m
2H), 7.39 (s, IH). Found: C>N\4.17; H, 5.39; N, 6.37.
C26H33NBCB x 2.0 CF30CC2H x 0,1 H2O has C, 54.15; H,
5.33; N, 6.31 % COVPOUND 1: [net hyl
r3-[r4-F(diethyl am no) car bonyl | phenyl'| (I - propyl -
m&#&hé iriy e fRA Q) T8 OHMPOEND i aﬁ@ﬁaﬁmq"EkMEm;&w o (216

ERVEDI ATE 9 (197 0. 466 mol pot assi um
g O9A @n@olog@twsswgﬂ caybarae (H9B Mg, 0544 mmplgdngr loisdapropane
h B
((\S}\Vgsgg'? rredgm?ﬁﬁg%?ﬁle%iéir’%g% '\gdraggti élc“jlgal Hour sﬁl[lsllﬁmﬁlﬁ"(158
nigg 84% yaeldyasa tdlerless aokid:nPuréty €HPLAN S 9oke THEBIMIR e40m$Hz
artitioned between dichl oronet hane and satura

@A $s1-9% 6 Lm 7t Har Bdhdde (britnd I7a$/§ﬂs31ﬁbrle23$(ébbﬂaftﬁa§lHZ
. t t
S PO I I A e o

2p1),azee($3 war(m dHi) 32 D8 S (AN Dﬁgi,r334$3 m ojmum{;,m fSa¢q$J 7.0 Hz,

’lvése % ncent rated. i.ed_ by
7 853 s AE T S i s T 51- Lo K. 20 To b s9A 1D Found:
Ca‘5§ Q“Ht 6 4y fN' 81490E S, 00, 114 @%3@(? ‘ktOrQ %IIZ(‘_’J%Q@C% 45 H,

acl product was obt ai ned as uor oatet’i ¢
6aﬁdr,l:ﬂ, éABt%and was

COMPOUND S5: ethvl [3-[[4-[(diethylamino)carbonyllphenvl}[1-(2-
methoxyethyl)-4-piperidinylidene]methyllphenyl]carbamate

L
I H)

N

H

0

Using the same method as for COMPOUND 1 and using INTERMEDIATE 10 (195
mg, 0.449 mmol), potassium carbonate (93.0 mg, 0.673 mmol), and 1-bromo-2-
methoxyethane (0.051 mL, 0.54 mmol) afforded the trifluoroacetic acid salt of
COMPOUND 5 (137 mg, 50% yield) as a colorless solid. Purity (HPLC) > 99%. 'H
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| yophilized to give COVWOUND 1 (145 ng, 54%yield) as
a colorless solid. Purity (HPLC) > 99% 1H NWR
W@ 40606¢127 CD3OD) d 1.02 (t, J = 7.4 Hz, 3H), 1pdRSK1905/000012
t, J =6.5 Hz, 3H, 1.24 (br t, J = 6.8 Hz, 3H),
1.71-1.84 (m 2H), 2.44-2.57 (n1 ZFD 2.72- 2.88 (m
2H), 2.99-3.14 (m 4H), 3.2%33.35 (m 2H), 3.48-3.57
(m 2H), 3.58-3.67 (m 2H), 3.71 (s, 3H), 6.78-6.84
(m IH, 7.21-7.29 (m 4H), 7.33-7. 38 (m 2H), 7.40
H
Nl(vm (dOWHiégD}@)D)% 1 5}3_&5}5}11 6, 86Hz’-% 2% (ﬁgt ] ?%%Zgﬁ%
I%W(MN@ZZ;HMM;Q 62 (m, 2H), 270 286 (m 2H), 3.05-3.16 (br m, 2H),

SRR R ROy By BT Lh T enDhhy Dhbst (O dHat 494,68

(bmnXQHD 8.65-3 WNTE:RQQPMATiE(qu (=179§H'292HP 64’/‘_896 8@?‘&0 ), 722129
cycl opr opanecar boxal d (0. 05 . 68
(rrsééi) ﬂa@ I de. %)lr%aHM et} ISy C, 07“534Hnﬁ1112;N; 206,

lul?S(re aqg}ﬁourg@?ﬁg?’ré éﬁ?gﬁ %%%&olmut ed

WI t h d| chl or orret hane and washed wi th saturated aqueous

n1b|carbonate The | ayers were separated, and the
hutvid-piperidinylidenedd-nor t i ons of

' | ses were

T annydl : t ered and
concentrated The residue was recrystalllzed from
met hanol, and the recrystallized material was stirred
with dichl or omet hane d trifluoroacetic acid for 0.5
hours, concentr at eyt zeq)fron1C}chVFQC)to

give the trifluoroac t COVPOUND 2 (92.7
ng, 34%yield) as colo S urlty (HPLCO) >
0. 40- 6 (m 2H),

99% 1H NMR (400MHz, CD3OD)
0.73-0.80 (m 2H), 1.08-1. m 4H) 1.23 (br t, J =
6.4 Hz, 3H), 2.47-2.60 (m 2¥), 2.73-2.89 (m 2H),
3.02-3.13 (m 4H), 3.25-3.34 (m 2H), 3.48-3.58 (m
2H), 3.66-3.76 (m 5H),

A mixture of INTERMEDIATE 10 (44.5 mg, 0.102 mmol), butyraldehyde (0.014
mL, 0.16 mmol), and sodium triacetoxyborohydride (34.6 mg, 0.163 mmol) in 1,2-
dichloroethane (3 mL) was stirred at room temperature for 5 days. The reaction was
diluted with dichloromethane and washed with saturated aqueous sodium bicarbonate.
The layers were separated, and the aqueous layer was extracted with three portions of
dichloromethane. The combined organic phases were dried over anhydrous sodium
sulfate, filtered and concentrated. The residue was purified by reverse phase
chromatography, eluting 10% to 50% acetonitrile in water containing 0.1%
trifluoroacetic acid. The product was obtained as the trifluoroacetic acid salt and was
lyophilized to give COMPOUND 6 (36.7 mg, 59% yield) as a colorless solid. Purity
(HPLC) > 99%. 'H NMR (400MHz, CD;0D) & 0.99 (t,J=7.3Hz 3H), 1.12 (brt,]
=6.1 Hz, 3H), 1.23 (br t, ] = 6.8 Hz, 3H), 1.28 (t, ] = 7.1 Hz, 3H), 1.42 (sextet, ] = 7.4
Hz, 2H), 1.67-1.78 (m, 2H), 2.45-2.58 (m, 2H), 2.71-2.87 (m, 2H), 2.99-3.09 (m, 2H),



6.78-6.84 (m IH), 7.22-7.30 (m 4H), 7.36 (d, J = 8.4
Hz, 2H), 7.40 (s, IH). Found: C 55.67; H 5.66; N,

WO 20098661Z29H37N308 x 2.0 CF3CO2H x 0.5 H2O hasp@/SES0B@0012
H 5.66; N, 5.90 % COVPOUND 3: net hyl
f34[ 4-f (di et hyl am no) car bonyl | phenyl 1Q pent yl - 4-
pi peri di nyl i dene) met hy pheny#4 carb amateA mi xture of
the trifluoroacetic acid salt of | NTERMEDI ATE 9 (185
ng, 0.345 mmol), potassium carbonate (95.3 ng, 0.690
IS 17 (ﬁDQ'H?’ES'.ZJtdS’.B? g;h?@ﬁ),(smsoﬁ.ﬂs (h; 219), 4158058 {mi H), 4.15 (q,
N, N-di met hyl formam de” (4 "'nmlL) was stirred at room

Jeidde, )y ©78-6841(8, AB)y, 522-THE (me 4B\ B30 (vhd =t BErHz, 2H), 7.39

C ept r at ed, d residuye titi d t

Gitehr Bt s iOaro o B ad CaCiRfaiRl Lo Rt x 02 M as c,
IBl4waAHDBI03L |, 5.8% | ayers were separated, and the

aqueous | ayer was extracted with three portions of

di chl oronet hane. The conbi ned organi ¢ phases were

COMPOONGY 734 [ Ak ”Uin‘n‘&‘cééﬂof-@hﬁhel{#q ;i-ﬁi-gf’ and

COTICETIt rated. e resroue was purt rerse
méthsletnixyiehy1pdrEipnidinglidén el efilpphen BiPY%oarb einidadid) hethyl
in water containing 0.1%trifluoroacetic acid. The
esteEduct was obtained as the trifluoroacetic acid salt
and was | yophilized toogi ve COMPOUND 3 (148 ng, 71%
yield) as a colorless golid. Purity (HPLC) > 99% 1H
NVR (400MHz, CD30Dy tN0. ‘ 7.0 Hz, 3H), 1.12
(t, J 6.8 Hz, 3H), 1,23
(m 4H), 1.70-1.80 (m 2H),
2.73-2.87 (m 2H), 2.99-3.09 2H), 3.10-3.16 (m
2H), 3.26-3.34 (m 2H), 3.53% , J =7.0 Hz, 2H),
3.58-3.66 (m 2H), 3.71 (s, 3H, 6.81 (ddd, J = 5.3,
3.3, 1.8 Hz, IH), 7.24 ,O\J): 1.4 Hz, IH), 7.24-7.28
(m 3H), 7.34-7.38 (m 2H), 7.40 (s, IH). Found: C,

G O IR T e
mg, 0.06 mmol), excess (1-methylethoxy)-acetaldehyde and sodium
triacetoxyborohydride afforded the trifluoroacetic acid salt of COMPOUND 7 as a
colorless solid. Purity (HPLC) > 95%. 'H NMR (400MHz, CD;0D) & 1.09-1.15 (m,
3H), 1.19(d, J = 6.2 Hz, 3H), 1.24 (t, ] = 6.7 Hz, 6H), 2.49-2.60 (m, 2H), 2.73-2.87
(m, 2H), 3.07-3.17 (m, 2H), 3.26-3.34 (m, 2H), 3.50-3.58 (m, 2H), 3.59-3.72 (m, 6H),

© 3.74-3.78 (m, 2H), 6.79-6.83 (m,1H), 7.22-7.28 (m, 4H), 7.34-7.38 (m, 2H), 7.42 (s,
1H). Found: C, 53.00; H, 5.99; N, 5.59. C30H4;N304 x 2.0 TFA x 1.1 H,O has C,
54.05; H, 6.03; N, 5.56%.

' 3H), 1.32-1.45
2 44-2.%6 §m 2H),
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COVPOUND 4: et hyl
[3-[f4-[ (di et hyl am no) car bonyl | phenvl 1(I - propyl -

WO piopesdieti nyl i dene) et hyl | phenv car bamat eUsi ngp¢ TISE29631@0012

met hod as for COVPOUND 1 and using | NTERVEDI ATE 10
(216 ng, 0.495 mmol ), potassium carbonate (103 ng,
0.743 mmol ), and 1-iodopropa#e (0.058 ni, 0.59 mmol)
afforded the trifluoroacetic acid salt of COVWOUND 4
(158 ny, 54% yield) as a colorless solid. Purity

(m 2H) 244258(m2H) 2. 72-2.87 (m 2H)

3.00-3.14 (m 4H), 3.29-

334(m 2H) 3.48-3.67 (m

4H), 4.15 (g, J = 2~ QMK 6 82 (m IH,

7.22-7.29 (m 4H), 7’65 ' l—%}%@? 39 (s, IH).
Found: C, 58.44; H, “6.47; . IN3O3 x 1.4
CF3C2H x 0.9 H20 has C, 58 .45. H, N, 6.43 %

COVPOUND 5: et hyl

r3-f[4-[fdiethvlam nokar bonyiN"phenvM - ( 2-

nmet hoxyet hvl) - 4- pi peri d\;uwl\,denelnet hv phenyl | carb

amate Using the sane nethod as for COMPOUND 1 and
Uslsrignge BMERIVEDHA?EOH@OM]@GU@ 1 anddSngNTERMEDAATIE (25

t 0 0,67 -2
DR R RS et 18 e T oo AL aoethony
ethiahé tm@r AC 0100GnA6]) dffdalet R trifMYBIR Rid dadt/oMTUOMIRIUND 8

yield) as a colorless solid. Purity (HPLC) > 99%

a3 piRIRTIEsEGONSEZ Pudipd®BLG >199%8 (HNMR (406MBzsCBzODBB, 12 (t,

1569315 38 13t Zytin stH5p. S o bl B2 72 32 ) 1S A

0
(ﬁ%;) g 24%83 34?41 21y, 35-25D (m321§)43%039izﬂ(ﬁ1 i) 3 58.(801 £9.03
Hz, 8H),3.6143 éﬁn(mzélﬁ) 34711(5?@ 356379 tmyAD) éﬂ)‘? 6 } (8, 61)87.23-

77{@3(5l Hh) ??—éed éoundwczﬁg% 4511(53]&{)( gjof?d (ﬁr 5%2%%! 62@ N,

6(629 KB:&HBNQOX){ 1.485TRARAaxCOS@4HID 683 N;.6.43%0.51; H, 6.17;
N, 6.29%

COMPOUND 9: methyl 3-((1-butylpiperidin-4-vlidene){4-

diethylamino)carbonyl]phenylimethyvl)phenylcarbamate
o}
QAL
N/&O
| |
H

/\)N
To a mixture of INTERMEDIATE 9 (500 mg, 1.186 mmol) and potassium carbonate
(246 mg, 1.779 mmol) in N,N-dimethylformamide (15 mL) was added 1-iodobutane

(0.162 mL, 1.423 mmol). The reaction was stirred overnight at room temperature,
concentrated, dissolved in dichloromethane, and washed with saturated aqueous

sodium bicarbonate. The layers were separated, and the aqueous layer was extracted



COMPOUND 6: ethyl [3-fQ butvl-4-piperidinvlidene)][4-
f (di et hyl am no) car bonyl | phenyl] nethv phenyl |

wo masharet e A m xture of | NTERVEDI ATE 10 (44.BCTISE2005/000012
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0.102 mmol ), butyral dehyde (0.014 ni, 0.16 mol), and
sodi um tri acet oxyborohydride (34.6 ng, 0.163 mml) in
1,2- dichloroethane (3 nL) wdé stirred at room
tenperature for 5 days. The reaction was diluted with
di chl oromet hane and washed wi th saturated aqueous

mdafémomrﬁah&wmp THOEhEINES SredRicPhasR et BFled aﬂﬁi ahMdrous

gueous | ayer was extracted with three portions of
sediom evléatet ﬁlsmed andecapoertiiatesld  dhgansidug s guirifisd by silica gel

S P BONL SaReThTA HFoEhel, B e was en

di¥eBed Ghddmdrogletahy (19 hilf)iang 11606 HO1 HPhee eL.PMIt)Y wheadded.
in water containing 0.1%trifluoroacetic acid. The

Thecwltionpias Bistesi lobd hour thea qoprentiaéndo aBhe produeti whassefitained as
d
0y UfERnloHRPR AR kol MForEMEE B huinlind o pito give
CORIEAUDYHE (4 TDRIGDS 7% yiel@Pas( 4 pald yeuawaolrlz Py, (HPLL > 99%.
lilbr t. J=6.1H 3}—%, 1.23_%br t, J =6.8 H 3@
MR (400MHz, £1:QB) 6 3107 (1.7 %342 iz 38D, 1.303.19 (m, 1 3H), 1.25 (br
2H), - - 1 @@ (L1268
5 rfn'L 62%_3 ?{%ﬁgﬁl&%&%@ 5%-!?6127%15% %@’(f@-bﬁ@ 2#187.48-2.62
(B, 28D 32.37-290 (1RHH), 3.078@3 t5B= (m302H);, 2B), 381283649 (ty2H), 3.27-
4.15 (a,.d=7. 1 _He,
G oady ks 3o, 3H5 600 09 % Gi8): £ Slaph! bisagay g - 425,
| 4 1 F 4 ;
A HE R T2 4T DR D1 3B(E 7 Bor i BE)FANE TP Found: C
GAIPELRBO7N, 77 K@dﬂgm@m h6RAFBong:10 phorhes 0, 64.77; H, 7.65; N,
m% hyl et hoxy) ethv-4-piperidinylidenel nethvpheny-
C a

m c add, nethyl ester Using the same nethod as
for COVWOUND 2 and using | NTERVEDI ATE 9 (25

COMPOUND 10: methyl 3-{{4-[(diethylamino)carbonvl]phenvyl}[1-(3-
methoxvpropvl)piperidin-4-vlidene]methvl}phenvlcarbamate

0]
o

N

I

0
[

Using the same method as for COMPOUND 9 and using INTERMEDIATE 9 (500
mg, 1.186 mmol), potassium carbonate (246 mg, 1.779 mmol), and 1-bromo-3-
methoxypropane (0.161 mL, 1.423 mmol) afforded the hydrochloric acid salt of
COMPOUND 10 (323 mg, 51% yield) as a beige solid. Purity (HPLC) >99%. 'H
NMR (400MHz, CD;0D) & 1.13 (br t, ] = 6.54 Hz, 3H), 1.25 (br t, J = 6.35 Hz, 3H),
1.99-2.08 (m, 2H), 2.48-2.61 (m, 2H), 2.81 (dd, J = 25.87, 15.13 Hz, 2H), 3.08 (dt, ] =
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ng, 0.06 nmol), excess (I|-nethyl ethoxy)-acetal dehyde
and sodiumtriacet oxyborohydri de afforded the

WO teosibaler oacetic acid salt of COWPOUND 7 as arPCDRBIONE®®012
solid. Purity (HPLC) > 95% 1H NWR (400MHz, CD30D) d
1.09-1.15 (m 3H), 1.19 (d, J = 6.2 Hz, 3H), 1.24 (t,
J =6.7 Hz, 6H), 2.49-2.60 (4 2H), 2.73-2.87 (m 2H)
3.07-3.17 (m 2H), 3.26-3.34 (m 2H), 3.50-3.58 (m
2H), 3.59-3.72 (m 6H), 3.74-3.78 (m 2H), 6.79-6.83

mo! Hré Hg, 28), 3.283 69Ymakdr), 3553¢-7H)38. 66 TizA2H], 3:49-

LR T06 M 2520 P ), 35 IR ST L0 06 R .00
3530nTRH)»3.61-3HAGML 38 3. 756, BH), 682 @l1,d33 4.84, 1.46 Hz, 1H), 7.24-

~56% 8: o 5k re Kdi.ethyl ami.nokar bonyl 20yl |, ..
TRORE BTt B A 20 it g Tk 51 T ARy B 733N,
70128 T NS RABOGEC 0.10 HBDMEs (8280, ST 49 Nhessage

nmet hod as for COVPOUND 1 and using | NTERVEDI ATE 9 (25
ng, 0.059 mmmol ), potassium carbonate (12 ng, 0.09

i

[@isethylaniinejcastonsilphenviRueihyDpheiRi€rband@96 1H NVR
(400Miz, CD3OD) d 1.12 (t, J=6.9 Hz, 3H), 1.20-1.27
(m 6H), 2.49-2.60 (m QH), 2.72-2.87 (m 2H),
3.07-3.17 (m 2H), 3.26L3, H, 3.35-3.39 (m

2H), 3.50-3.58 (m 2H), = 7.03 Hz, 3H),

3.61-3.68 (m 2H), 371 (Y3 N\39643.79 (m 2H),
6.79-6.83 (m IH), 7.23- 7.29l(m 4H, 7.34 (d, J =
8.4 Hz, 2H), 7.41 (s, IH. Foung: ©  88.29: H 6.65;
N, 6.67. C2OH39N3O4 x 1.4 TPA kas C, 58.47; H, 6. 23;

3-f(I-butyl pi peridin-4-yli e){4-

f (di et hyl am no) car bonyl | p yl ) met hvDphenyl car banat e
To a m xture of | NTERVEDI ATE 9 (500 ng, 1.186 mmol)
and potassi um carbonate (246 ng, 1.779 mml) in

ShnthleFr BBt (0BAE Ai€thbd dedBhibed B CONBSOEUNDPHRYHE ane
INTERMEDIATE 9 (200 mg, 0.474 mmol), potassium carbonate (98 mg, 0.711
mmol), and bromomethylcyclobutane (0.128 mL, 1.138 mmol). The residue was

N, 6.43% COVPOUND 9: methyl |

purified by reverse phase chromatography, eluting with 15% to 40% acetonitrile in
water containing 0.1% trifluoroacetic acid. The product was obtained as the
trifluoroacetic acid salt and was lyophilized from CH;CN/H;O to give COMPOUND
11 (175 mg, 61% yield) as a pale yellow solid. Purity (HPLC) >99%. 'H NMR
(400MHz, CD;0D) & 1.14 (br t, J = 5.96 Hz, 3H), 1.25 (br t, J = 6.35 Hz, 3H), 1.84-
2.11 (m, 4H), 2.17-2.26 (m, 2H), 2.45-2.58 (m, 2H), 2.73-2.88 (m, 3H), 3.05 (dt, ) =
12.40, 2.54 Hz, 2H), 3.22 (d, ] = 7.03 Hz, 2H), 3.27-3.36 (m, 2H), 3.50-3.60 (m, 4H),
3.73 (s, 3H), 6.80-6.85 (m, 1H), 7.24-7.29 (m, 4H), 7.37 (d, J = 8.20 Hz, 2H), 7.41 (s,
IH). Found: C, 59.15; H, 6.07; N, 6.14. C;0H3yN;30; x 1.6 TFA x 0.1H,0 has C,
59.17; H, 6.10; N, 6.24%



10

15

20

(0.162 nL, 1.423 mmol). The reaction was stirred
overni ght at roomtenperature, concentrated, dissolved

WO 2005/décatd or omet hane, and washed wi th sat ur at eRCHEHSEP0A®0012

sodi um bi carbonate. The | ayers were separated, and the
aqueous | ayer was extractedw th di chl oronet hane (2x).
The conbi ned organi c phases %&re dried over anhydrous
sodiumsul fate, filtered and concentrated. The residue
was purified by silica gel columm chromatography,

EOMPAENY 1) MR SlaR i AamblSc frbsheishdRR fen

TC) altu- COwv In
méthelpiperidinnt-ylidene)methel phdiydcabhniaton was stirred for
1 hour then concentrated. The product was obtained as
the hydrochloric acid salt and was |yophilized in
acetonitrile and vvaparN Q_give COAMPOUND 9 (410 ng, 67%
yield) as a pale yellow s . ty (HPLC) > 99% 1H
NVR (400MHz, CD3QOD) 1.0 W2 Hz, 3H),
1.10-1.19 (m 3H), 1.25 (br t = .44 Hz, 3H), 1.44
(dgq, J = 14.96, 7.38 Hz, 2H) 7091. 81 (m 2H),
2.48-2.62 (m 2H), 2.73-2.90 2H), 3.07 (br t, J =
12.30 Hz, 2H), 3.12-3.19 (m 2H), 3.27- 3.36 (m 2H)

SR NUM A NEN DO RO W MO
IS, 5 055 oo 0 0 0
2,3 . hsmoel)sand7sodivd triac6®xyPgroify Bide %84 DORPOBIDmbd0]) in 1,2-

Ry PR e YA P RmB o1 e Hfomaiogsenty

ehRingSiifI5%Me 36F R etRItARAn MatdrRbnaEMRIYNR @iflabfbabsidid.
| NTERVEDI ATE 9 (500 ng, 1.186 mmol ), potassium

Themseshiat wag oltainggas the Triffuerpesielic agidgalt and waplyphilized from
RO T B ORPOPNDE 12 (sl P gjefth bS5 fg8riQGonia
Priri€} GIPIZS) 29951 H MMIRI @00M¥HZ, CD,00716Q).1021 20 Ve, 3H), 1.26 (brt, I
= 6.54 Hz, 3H), 2.44-2.58 (m, 2H), 2.82 (dd, ] = 27.34, 15.04 Hz, 2H), 2.93 (s, 3H),
3.11 (t,J = 11.53 Hz, 2H), 3.27-3.37 (m, 2H), 3.51-3.63 (m, 4H), 3.73 (s, 3H), 6.81-
6.86 (m, 1H), 7.25-7.30 (m, 4H), 7.38 (d, J = 8.20 Hz, 2H), 7.42 (s, 1H). Found: C
57.37; H, 5.87; N, 6.94. CasH33N30; x 1.4 CF3CO,H x 0.4 H,0 has C, 57.42; H,
5.89; N, 6.98%

’

COMPOUND 13: methyl 3-[{4-[(diethylamino)carbonvl]phenv]}(1-

ethylpiperidin-4-ylidene)methyllphenylcarbamate

0]
BASYLH
| O)\?
N

)
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NVR (400MHz, CD3OD) d 1.13 (br t, J = 6.54 Hz, 3H),
1.25 (br t, J =6.35 Hz, 3H), 1.99-2.08 (m 2H),

W0 2004862261 (m 2H), 2.81 (dd, J = 25.87, 15. 1BCFH8E2085800012
3.08 (dt, J =12.20, 1.76 Hz, 2H), 3.24-3.33 (m 4H),
3.35 (s, 3H), 3.51 (t, J =5.66 Hz, 2H), 3.49- 3.53
(m 2H), 3.61-3.70 (m 2H), ¥ 72 (s, 3H), 6.82 (dt, J
= 4.34, 1.46 Hz, IH), 7.24- 7.30 (m 4H), 7.37 (d, J =
8.20 Hz, 2H), 7.40 (s, IH. Found: C, 62.84; H, 7.33;
Sghchsde%i ac@r%l‘%&Wméth&d @BscHbtd for COMPGONDES u§ng

N, 7.59 % COVPOUND 11: nethy
IETERMEWAIT&?J{WO@g HvHY$ pmol)daeetaldshyde é(h@i(rzL, 0.534 mmol)

o4 AT ARNGRERRN K L HBR B ARUSTY g GRpRiSe o

W@sﬂu&%@ﬁuﬁﬁﬁ%ﬂr@g a%e (:%Gna a;Q}y431ﬁt1HgTwlﬂ1 15%
pot assi um car bonat e

t%‘i%@ﬁ@mw éy%wemt:@ﬁ@nmngdm’é tﬁﬂuorﬂa@s aiamimT)he preduct was

of;ﬁ%ﬁ-fteg 4§ th\@a(fiﬂg%fg%étﬁ%ﬁ%ag%}éﬁ gx/f]alg g%ﬁﬁﬁie(g lPrr\f\)/a Iayto give
Gmwmwmbgmsﬁ%g, N84 yieklpacebeige aslidl. PuFite (}@kad)m v6%as'H

bt ai ned as trifluoroacetic acid salt and wa

Nl\g%;s‘ﬁ(?ql\rﬂzléocﬁif% @léémbmé)T%Z?gH@eSf@aWé&hD if ¥ &671512 3H),
138 ST R B R B Ry o 2185 . 1 5104 (TR,
23 Hz, 2HY. Zb(q,ﬂ T42-Ha, B5), B27-B8 (m,1218Y)3.53.(br 4, J(#7.29 Hz,
o0y BT 30 2 e, 5058 B0 L 7305 36ty P
—7 g ﬁ%” i), ZDQPrD(s 1&82%“0&11@6(:(59 %i'ﬁ 6. 3?6 5\07%26‘2:2911131&?@ x12

CFs@OzI@dOSH;O&aQG f&mzm)szww,ﬂ xm% IH . Found: C
59.15; H, 6.07; N 6.14. C30H39N3MX3 x 1.6 TFA x 0. 1H20
has C, 59.17; H, 6.10; N, 6.24%COVPOUND 12: net hyl

CONMPOUNDI 16 ath AN-(19)(E IRt R PyhiperBinyvRdeed (4l n-

-VIT dene) net yl T phenyl car anat e Synt hesi zed accordi ng
hvlamigg)saxbonaphe dimethyplrey bamatgsi ng
o)
BAGSS
) | NH
o O
N N

Synthesized according to the method described for COMPOUND 2 using
INTERMEDIATE 10 (250 mg, 0.574 mmol), cyclopropanecarboxaldehyde (0.064
mL, 0.861 mmol), and sodium triacetoxyborohydride (195 mg, 0.918 mmol) in 1,2-
dichloroethane (15 mL). The residue was purified by reverse phase chromatography,
eluting with 15% to 40% acetonitrile in water containing 0.1% trifluoroacetic acid.
The product was obtained as the trifluoroacetic acid salt and was lyophilized from
CH;CN/H,0 to give COMPOUND 14 (214 mg, 62% yield) as a white solid. Purity
(HPLC) > 99%. 'H NMR (400 MHz, CD;0D) 6 0.42-0.47 (m, 2H), 0.74-0.81 (m,
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| NTERVEDI ATE 9 (150 ng, 0.356 mmol ), fornmal dehyde, 37%
wt in H20 (0.244 nmL, 3.274 mmol ), and sodi um

woedsaceoxybor ohydri de (347 ng, 1.637 mol) i RCL/SE2005/000012

di chl oroethane (7 nL). The residue was purified by

reverse phase chromatography, eluting with 5%to 30%
acetonitrile in water contaid® ng 0.1%trifl uoroacetic
acid. The product was obtained as the trifluoroacetic
acid salt and was |yophilized from CH3CN H20O to give

RG5Ok il gl sl

260 16 ZHRR.§1Gdd3Hy 25 292545 HHzt 2H)] 3:0363.54 (thiz4HBB)27-3.35 (m,

28) §5407 Gat 76 4 s 280 5 68 37, 0m 36,4 Yo 19, 127G H 28w

(c{dﬂl]z@b% §7§%1 36@}'% (H) 742‘%7 36(:?1341(157337'1}1 J 8%1{5_5 2%9 741

(s71M2 Feund; ), 60FQ7qu 6 2@; N5@.427 Castglsan LR, CF6C®4H has C
3 CFSCOZHXO4H20hasC 57.42; H,

Sgggg& fﬁ?gg\‘éfgﬂ} BOVPOUND 13: net hyl

3- K4-r (di et hvl ani nokar bonyl | phenyl H et hyl pi peri di n-

ﬁ ytudene)neth |1 hen Icar%anateSyntheflzed a%cordlng

HafhLE- vidbrk : A mteacet aldehyde

121 ng, 0.569 nmol) in

The residue was purified by
¥y ing with 15%to 40%
iRg D.1%trifluoroacetic

triacetoxyborohydride
1, 2-di chl or oet hane (9 §
reverse phase chr orfaxine
acetonitrile in ma&gﬂ CO
aci d. The product gd as thhe trifluoroacetic
acid salt and was | yophilizegd\fro CNH20O to give

COVPOUND 13 (36 ng, 18%yield)|as a beige solid.
Purity (HPLC) > 96% 1H NVR§400MHz, 0D d 1.13 (br

t, J =6.25 Hz, 3H), 1.24 (bd t, J = 5.86 Hz, 3H),
1.36 (t, J = 7.32 Hz, 3H), 2.44-2.57 (m 2H),
URing 4h@sa9 thethod b for CAMPAQUNDY andl&idOINTERMEDIATE 10 (590

mg, 1.353 mmol), formaldehyde (37% wt. in H,O; 81.2 mg, 2.706 mmol), and sodium
triacetoxyborohydride (574 mg, 2.706 mmol) afforded the trifluoroacetic acid salt of
COMPOUND 15 as a colorless solid (390 mg, 58% yield). Purity (HPLC) > 99%.

'H NMR (400MHz, CD;0D) & 1.13 (s, 3H), 1.24 (s, 3H), 1.31 (t, J = 7.13 Hz, 4H),
2.09 (s, 2H), 2.73 (d, J = 11.52 Hz, 6H), 2.84 (s, 4H), 3.28 (s, 2H), 3.55 (s, 2H), 3.64
(s, 2H), 4.21 (q, ] = 7.03 Hz, 2H), 6.74-6.76 (m, 1H), 7.13 (d, J = 8.40 Hz, 2H), 7.17
(ddd, J = 8.20, 2.25, 1.07 Hz, 1H), 7.23 (d, J = 7.81 Hz, 1H), 7.30-7.34 (m, 3H).
Found: C, 57.39; H, 5.84; N, 6.65. C37H;35N;303 x 1.6 C;HO,F; has C, 57.31; H, 6.02;
N, 6.71%.
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2.54 Hz, 2H), 3.22 (q, J = 7.42 Hz, 2H), 3.27-3.35 (m
2H), 3.54 (br g, J 7.29 Hz, 2H), 3.59-3.67 (m 2H),

wO0300806¢127 3H), 6.79-6.85 (m |IH), 7.23-7.30 (PCTAER05/000012

7.37 (d, J = 7.81 Hz, 2H), 7.41 (s, |H). Found: C,
59.60; H, 6.36; N, 7.02. C27H35N3C3 x 1.2 CF3CO2H x
0.3 RO has C, 59.67; H 6.2% N, 7.10% COVWPOUND 14:
ethyl 3-(fl-(cvcl opropyl met hvnpi peri di n-4-vli deneWU-
[ (di et hyl am no) car bonyl | phenyl | net hv phenyl car bamat e

COMPIRSNDELS: G&Hﬂf{?Lg%Eﬂxﬂnn%BﬂmWh Her\TR $ebi@RlipkAidin-4-
usl ng DIATE 10 my, O. ol ) ,
cometipyaipacnylbearahmateyde (0. 064 L, 0.861 mmol ), and
SOdI umtr| acet oxyborohydr| de (195 ny, 0.918 nmmol) in
The residue was purified
by reverse phase C)h‘lkﬂ eluting with 15%to
40% acetonitrile in 3 ng 0.1%
trifluoroacetic aci The et " WRs obt ai ned as the
trifluoroacetic aC|d salt andl was I)\ophlllzed from
CH3CN H20O to gi ve COVPOUND {4 {219°ntR 62% vyield) as a
white solid. Purity (HPLC) 9% 1H NVR (400 Mz,
CD3(D) d 0.42-0.47 (m 2H), Q.74-0.81 (m 2H),
1.09-1.18 (m 4H), 1.25 (br.t, J—644Hz 3H) 1.29

J =7.13 Hz, 3 2.48- 2.60
U(ﬁmzahwmqme@edpﬁ fo@ﬁ@M&QU@‘W 3 vesmlg Eﬂgli,m &éTFyslﬂ (590
=6 4 , 76 (m
oy 3y o 152500 Wi Gy 10 (
tracé@xytordbydriale (5 H) mg/2.2@6 thind0) {ffiorddddhe trdfl@atofdattic dcd salt of

%%%D%@@%@g&%@%ﬁ%w@ BiriggHgh o 5%, 'H
%34%{ %ﬁ{gm%irl\goﬁﬁggheﬁ?mll N }]Zf E)mber) d|27-(t’ 1=

743913, GEDE).Bethy AL, O3 b2 k05 L, 28D DS QA(RENRI01 (1,

1301 @ us NI (@ 2 o8I N VER S 551076 2 oam, 4.14 (g,
J=17.03 Hz, 2H), 6.59-6.99 (m, 1H), 7.20-7.29 (m, 2H), 7.30-7.40 (m, 2H). Found: C,
53.90; H, 5.48; N, 5.92. Cy5H3:N;0;5 x 2.3 C;HO,F; has C, 53.94; H, 5.46; N, 5.79%.

COMPOUND 17: [3-[[4-](diethylamino)carbonvyllphenvyl}[1-(2-methoxyethyl)-4-

piperidinvlidene]methyllphenvl]- carbamic acid, methvl ester

(0]
PN

N

o

Synthesized according to the method described for INTERMEDIATE 9 using
INTERMEDIATE 8 (279 mg, 0.66 mmol) and methyl chloroformate. The residue
was purified by reverse phase chromatography, eluting 10% to 65% acetonitrile in



ng, 1.353 mmol ), formal dehyde (37% wt. in H2G 81.2

nmg, 2.706 mmol ), and sodium triacet oxyborohydride (574
worenosBeei®6 nmol ) afforded the trifluoroaceti c BCI/sE26d/400012

of COVPOUND 15 as a colorless solid (390 ng, 58%

yield). Purity (HPLC) > 99% 1H NWR (400MHz, CD30D) d

1.13 (s, 3H), 1.24 (s, 3H),52.31 (t, J = 7.13 Hz, 4H),

2.09 (s, 2H), 2.73 (d, J = 11.52 Hz, 6H), 2.84 (s,

4H), 3.28 (s, 2H), 3.55 (s, 2H), 3.64 (s, 2H), 4.21
wa@&coﬁtamn?a@ 3 ‘%‘E’nﬂu%h’)aa%tg: del;ld 6’1‘1% r(afﬁlct |v@1'295aob7a1ﬂe%l a(s%e H):
mﬂu(g‘gac(e(cic agld:sal:t a@d_waa 1yophi)hze<7to:mv6C;§)1VI@’ﬂUN;D|)17 (E&ﬁm@, 47%

vigiata caloreh solig” Syt (TRECE e, SNl 0D)

8 Hzg{ 4=(@17fm0§ﬁ5 hoxy, y(]Qmeawl}'Ii '3}9@%@6@6{&& IH; A72- 2.86 (m,

ene) net hyl | phenyl’kar bamat’e Usi ng t he sane net hod
21‘953 D53 16 AN . 26-31% (s i2hL, 3BHEH|0E£®I AHg, 341 (559H),850-3.57

1 ), a I ( : 7 I
BT P RSB Syt AT R iy, 170 298 Gttt ﬁk"(d,J
—mfmrgﬁ?i LA4E(br 6] THU FRAEAt 59 .86 H] 658k N, @fszc@yB@ZN 1.2

as a colorless solid &{69 ny, 90’/oy| el'd). Purity (HPLC)
C:HFgQ9 1 A2V Ray GOoOMYE 650611 (t, J = 5.96 Hz,

3H) 1.17-1.25 (m 3H), 1.27 (t, J = 7.13 Hz, 3H), 1.34

(t, J =7.23 Hz, 3H), 2.34-2.61 (m 2H), 2.68-2.89 (m

2H), 3.01 (t, J= 11.62 Hz, 2H), 3.20 (q, J = 7. 09 Hz,

2H), 3.29 (s, 4H), 3.43-3.70 (m 4H), 4.14 (q, J =

7.03 Hz, 2H), 6.59-6.99 (m IH, 7.20-7.29 (m 2H),

7.30-7.40 (m 2H). Found: C, 53.90; H, 5.48; N, 5.92.

C28H37N3O3 x 2.3 C2HRZF3 has C, 53.94; H, 5.46; N,

5.79% COVPOUND 17:

[3-[[4-] (di et hyl am nokar bonvl | phenvn

i - (2-nmet hoxyet hvD- 4- pi peri di nylidenel net hyl |

phenyl | - carbam c acid, nmethyl ester Synthesized

according to the nmethod described for | NTERVED ATE 9

usi ng
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| NTERVEDI ATE 8 (279 ng, 0.66 mol) and net hyl
chl orof ormate. The residue was purified by reverse

wo ptmagesiehr omat ogr aphy, el uting 10%to 65% acePONSE2Z(05/00012

inwater containing 0.1%trifluoroacetic acid. The
product was obtained as the trifluoroacetic acid salt
and was |yophilized to give BOVPOUND 17 (185 nmg, 47%
yield) as a colorless solid. Purity (HPLC) > 99% 1H
NVR (400MHz, CD3OD) d 1.12 (t, J = 6.7 Hz, 3H), 1.23
t t.J l:.6. .Hz, 3H), 2.49-2.60 (m 2H), 2.72-2.86 (m

1S SIAHBERISEE (m 2H), 3.26-3.34 (m 2H), 3.35-3.40
(m 2H), 3.4 , 3H), 3.50-3.57 (m 2 3.59-3.68
(m qu@ueé Dg.?c‘omum, aQb&@aeﬁgfaflwcqeﬁgableﬁakshf{rﬁ?f,

O = : /.40 (br s, IH). Found:

d‘%fgpe%eé’.ﬁéeﬁs? e&%mé’.‘lnfﬁs;’ %N@"gﬁgi?%ogm?mm x 1.2 C2HF3R X
1.4 H20 has C, 59.900 H, 6.44; N, 6.55 % Wat is
clainmed is : 1. A cofipound of fornula I, a
phar maceut i cal+y gq
di astereoners, enahti ong
wherein R1 and re, '
hydr ogen, G “al kyl, and C3. 6cy| erein said
C ~al kyl and C3_6cycl oal kyl arkg_opti Qn@l@ substituted
with one or nore groups sel gétedfrBnO-R "ONXR2, -OR
-d, -Br, -1, -F, -CF3, - -C(O OH, -NH2, -SH,
-NHR, -NR2, -SR, -S@BH, -SRRN“S(OR, -CN, -OH,
-C(OOR, -C(ONR 2, -NRC(OR, Bpd -NRC(O -OR, wherein
R is, independently, a hydrogdR or Ctalcyl; and R2 is
sel ected from C "~al kyl, C2-6al kenyl, C3.6cycl oal kyl,
and C3-6cycl oal kyl - G ~al kyll wherein said G ~al kyl,
whérefipl kenyl , C3. 6cycl oal kyl, and C3. 6¢cycl oal kyl -
G "al kyl are optionally substituted with one or nore
gr ouBS aséR2 etegthdependently, selbided fro@Ryydragien, CRyalkyl,) and- F,

Cs ER10all Gt Utrein S SAG T Cr ey tloalliT sre optionally Sibstituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF;, -C(=0)R,
-C(=0)OH, -NHa, -SH, -NHR, -NR,, -SR, -SO;H, -SO;R, -S(=0O)R, -CN, -OH,
-C(=0)OR, -C(=0O)NR;, -NRC(=0O)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C,_¢alkyl; and

R? is selected from Ci.salkyl, C,.¢alkenyl, Cs.¢cycloalkyl, and C;.¢cycloalkyl-
Ci.4alkyl, wherein said C;.salkyl, C;.¢alkenyl, Cs.¢cycloalkyl, and Cs.¢cycloalkyl-
Ci.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,
-SOs3H, -SO2R, -S(=0O)R, -CN, -OH, -C(=0)OR, -C(=0)NR, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen, Cs_¢cycloalkyl or C.salkyl.

£sS thegeof:
ted from

2. A compound according to claim 1,
wherein R! is Ci.zalkyl;
R? is hydrogen; and
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-SABH, -SA2R, -S(OR -CN, -OH, -C(OOR, -C(ONR 2,
-NRC(O R, and -NRC(O -OR, wherein Ris, independently,

wa@2dwgadsaagen, C3-6cycl oal kyl or G . alkyl. 2. ApCDIRpDUFIEH0012

according to claim1, wherein RL is G ™alkyl; R3is
hydrogen; andR2 is selected fromC - alkyl and C -
cycl oal kyl -met hyl, wherein %hid C ~al kyl and C
-ecycl oal kyl -nmethyl are optionally substituted with
one or nore groups selected from nmet hoxy, ethoxy and

| SORP gPYAetedFror (§ QMRPLH CGERNSUIREA-th
wherein Rl ei S osel(%gfﬂe%gl fro@%%ﬁ\lalulg}sl and hal ogenat ed

andCiydyclortkyl-metsil exst aptiohialiynsubytitntederith Gie'e thyre groups selected
frCa"c cl oal ka;(l, wherei nsaid G - alkyl and C3
ORLDEIGRY 1ROy BRI ATAPTOROXY | v substituted with one or
nore groups selected from G "al kyl, hal ogenated G -
al kyl, -NO&2, -CF3, Cl-6 al koxy, chloro, fluoro, brono,
3. and A ewepouad gcrpding teeleseded from G al kyl ,

C3. l. ogh N | - hyl , ~wWh | id
G SRS shirg O SR o TG abiea CURE, B PoLT
opt RAiwvdelecteiibah ihlytitogen, Vi, thlkoh @nd C; poycPalkyD Witerein said

sel ected from ¢ ~al kyl, hal olgﬁnat ed G - alkyl, -CF3,
Craalkylgnd sxgyclealing e ontionakly, substtubsdowigh one omprsEseRsd
] lai relh Rl sselec ir
o oo Rl Beeted CEEELT Ko SRR yREe) By
flubrophromaqy angyddo; and| opr opyl met hyl , n-pentyl,

2- mekhoxye -b | .. 2-1sopropoxyet hyl ,

5 oRe ottt from & gtk e s RO B S tlomy et
wherein said Cy.salkyl, Cs.¢cycloalkyl and C;_¢cycloalkyl-methyl are optionally
substituted with one or more groups selected from C_galkyl, halogenated C,.alkyl,

-CF3, C;.¢alkoxy, chloro, fluoro and bromo.

4, A compound according to claim 1,

wherein R' is selected from methyl and ethyl;

R? is hydrogen; and

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

5. A compound according to claim 1, wherein the compound is selected from:
COMPOUND 1: methyl [3-[[4-[(diethylamino)carbonyl]phenyl](1-propyl-4-
piperidinylidene)methyl]phenyljcarbamate;

COMPOUND 2: methy! [3-[[1-(cyclopropylmethyl)-4-piperidinylidene][4-
[(diethylamino)carbonyl]phenylmethyl]phenyl]carbamate;

COMPOUND 3: methyl [3-[[4-[(diethylamino)carbonyl]phenyl](1-pentyl-4-
piperidinylidene)methyl]phenyl]carbamate;

COMPOUND 4: ethyl [3-[[4-[(diethylamino)carbonyl]phenyl](1-propyl-4-
piperidinylidene)methyl]phenyl]carbamate;

&h{l, 3hEeln said Cy ealkyl
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nmet hyl, and ethyl. 5. A conmpound according to claim1,
wherein the conpound is selected from COVPOUND 1:

WO p@sloyd127 PCT/SE2005/000012

[3-[[4-[ (diethylam no)carbonyl ] phenyl](I-propyl -4-
p|per|d|nyI|dene)nethyl]phenyl]carbanate COMPOUND 2:
nmet hyl 55

[3-[[I-(cycl opropyl met hyl) - 4- pi peridi nylidene][ 4-

[ (di et hyl am no) car bonyl ] phenyl ] rnet hyl ] phenyl ] car bamat

MBIy EDediit R4 dicttylaming)carbony Jpheny ][ (3-methpxyethyl)-4-

pmeﬁdlmydidend]md&gl%}blﬁ@tyt]ydlrbmheueyI ] car bamat e; COVPOUND 4:
t )
COMPOINR 6 w3041 HeykArmiesridinikerI4- 1 - pr opy! - 4-
[@{i%lh:ﬂir@j&drﬁ’&&ﬂ};ﬂﬁﬂ%e]tﬁnﬁﬂ%ﬁ&%fﬂ%ﬁ%;e; COVPOUND 5
qclmpgmm a: Ei—_[[w[lédi%thsd)mm?mwdyﬂ)]phﬂw]c[gr[%gﬁ; {n;t hoxyet h

- 4- | N |
s AR B et oy aEn e e A b PER A PefEr s ester;
ddMP@UN’Ib %%ﬁﬂ)&%&ﬁ&ﬁﬁﬁﬁr@?@aﬁ%dﬂﬁh&ﬂli[Pjﬂfféﬁio]x%khﬂmt e
p[nsnp{nazllp@m]@ptﬂnyllahnnwﬂ) ea;:btmwyalc eyl gfter; [ 2- (| et hyl et

car gam o ﬂlyﬁ%faﬁlr") d%@/ QWJEW%W I-

dd&tﬁilémido%a%diwllP ot })rﬁ@hﬁﬁméhi/lﬁmﬂmhﬂe[ - (2- et hoxyet hy
|

er| di ny ne rret |']-. carbam c acid,
By meteghboikide ylptappcartonyilphenyt) (-

RO
r% %&P%&gh&w (E:llar ony #%gﬁgﬁe%é cﬁrblafnp%ényl car bamat e;

CoOpPOUNID 1 0: maﬁhyhly-l([l (cyclobutylmethyl)piperidin- 4-y11dene] {4-

[MM%}%\D l?%ﬁgt %tgﬁ% 1321 ?’%’E?‘%yl }phenyl car bama
%ét 4 %fé{éﬂg/(%ilethylaé‘?lln%)carbon%]phenylg ]( -methylpiperidin-

4- y11dene)methyl]phenylcarbamate

COMPOUND 13: methyl 3-[ {4-[(diethylamino)carbonyl]phenyl} (1-ethylpiperidin-4-

ylidene)methyl]phenylcarbamate;

COMPOUND 14: ethyl 3-([1-(cyclopropylmethyl)piperidin—4—ylidene] {4-

[(diethylamino)carbonyl]phenyl} methyl)phenylcarbamate;

COMPOUND 15: ethyl {3-[{4-[(diethylamino)carbonyl]phenyl}(1-methylpiperidin-

4-ylidene)methyl]phenyl}carbamate;

COMPOUND 16: ethyl {3-[[4-(aminocarbonyl)phenyl](1-ethylpiperidin-4-

ylidene)methyl]phenyl} carbamate;

COMPOUND 17: [3-[[4-[(diethylamino)carbonyl]phenyl][1-(2-methoxyethyl)-4-

piperidinylidene]methyl]phenyl]- carbamic acid, methyl ester;

and pharmaceutically acceptable salts thereof.

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



[ (di et hyl am no) car bonyl ] phenyl } met hyl ) phenyl car bamat e;
COVPOUND 12: net hyl
WO 30050d61p1 di et hyl ami no) car bonyl ] phenyl } (I - met hpd¢psEzeni/ahioo12
n- 4-ylidene) et hyl ] phenyl car bamat e; COVPOUND 13:
met hyl 3-[{4-[(di et hyl am no) carbonyl ] phenyl } (I - et hyl pi
reridin-4- ylidene)nethyl]ph&yl carbamate; COMPOUND
14: ethyl 3-([!l-(cyclopro
ryl met hyl ) pi peridi n-4-ylidene]{4-
7 (di etheykest m@arﬁpdlmawbdraﬁlgw bhyBhdA JBRRNYS GRhE MRl Ricture
COVPOUND 15: eth
0{ 3 medicamegt for Hya tﬁmanbpﬁmlmweppwe@ppt}tqqal gestioytestivel i d
m# yl i dene) net hyl ] phenyl } car bamat e; COVPOUND 16:
eth {34[ 4- (am nocar bonyl ) phenyl ] (I - et hyl pi peri di n- 4-
yI|dene)nethyl]phenyl}carbanate COVPOUND 17:
-[[4-] (di et hyl am no) car bonyl ] phenyl ][] -(2- et hoxyeth
5 8y| ) - 4 plpﬂfﬁ@?@%#womeﬁ@pﬁﬁpmnflpaéﬁ9mpou 29591AIRE t9any one
o Elalhid 1 8%5x8a Kh%ﬂﬂaoel}@e il Laprigceeptabl e salts
thereo oun cco Ing to any one of clains
1-5 for use as a nedlcanent 7. The use of a conpound
accordln tQ any one of. clainms 1-5 in_t ufacture
5o o ArETOA ReE B FTeRyIRL PRHORASyATBY Dlgas SR GoPEnE the
sfeﬁrb?taﬂl%ﬂﬁéte fo s@id iRkl il Aee b SRACH Hefapyts thérapeutically effective
armaceutical conposition conprising a conpound
10 am@otr@f agpmpeund peaprding fo anyainewf tlamaheh. a
pharmaceutically acceptable carrier. 9. A nethod for
the therapy of pain in a warm bl ooded ani nal,
100NPIA fiethgd fhieths tiepapyf ofdahiotiohslt gk tr sifltek Gnas disdrdrnd el warfh-
need of such therapy a therapeutically effective
bigedehanigral ,éogwwaﬁ%e sier ot afoHgistesng 1 said anigral i Bgedsof such

tl-]er;by a therapeutically effective amount of a compound according to any one of

15 claims 1-5.

1. A process for preparing a compound of formula I, comprising:
R'0” o
)
R
1

20 reacting a compound of formula II with R*-X:
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10. A nethod for the therapy of functional
gastrointestinal disorders in a warm bl ooded ani mal ,

WO emap6dizi ng the step of adm nistering to sai dPenSEmbS/000012

need of such therapy a therapeutically effective
.amount of a conpound according to any one of clains
1-5. 11. A process for prepa?Tng a conpound of formula
I, conprising: | reacting a conmpound of formula II
with R2-X wherein X is halogen; RL and R3 are,

i ndependently, sel ecQed from hydrogen, C “al kyl, and
C3- 6¢cycl oal kyl, wher and

C3- 6¢cycl oal kyl .
nore groups sel ected frip i ‘ , -d, -Br, -I,
“F, -CF3, -C(=0 Rk, -NR2,
-SR, -S@BH, -SZR, y =0 OR,

-C(=O NR2, -NRC(=O R, and -NRJ{=0O) - OR, erein Ris,

i ndependently, a hydrogen or, Wl kxlo ampR2 is

sel ected from G “al kyl , . , C3.6cycl oal kyl,
and C3_6Cycl oal kyl - C al kyl, etein said G - alkyl,
C2. 6al kenyl, C3.6cycl oal kyl, ghd C3 _6cycl oal kyl - Ci
.4al kyl are optionally substituted with onesor nore
groups selected from-R, - , -OR -d, -Br, -1, -F,
-CF3, -C(=OR, -C(=O ™, - , -SH, -NHR, -NR2, -SR

- SCBMhereBOXRs halsger) R, -C(=0) OR, -CC=0 NR2,

i r|\1| Slgég %%IQRW %?F? i@%ﬁ%’é%ﬁwﬁgo%\?@?é%i 1 -6‘3&k3_ﬁr _6‘8@3 s
R0 RTBI l 5HogEOSAS
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF;, -C(=O)R,
-C(=0)OH, -NH,, -SH, -NHR, -NRjy, -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;.¢alkyl; and

R? is selected from Ci.ealkyl, Cs.salkenyl, Cs¢cycloalkyl, and C;_ecycloalkyl-
Ci.4alkyl, wherein said C;alkyl, Cy¢alkenyl, Cs.¢cycloalkyl, and C;_¢cycloalkyl-
Ci.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,
-SO3H, -SO2R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=0)NR;, -NRC(=0O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C; salkyl.

12. A process for preparing a compound of formula III, comprising:
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wherein R1L and R3 are, independently, selected from
hydrogen, G - alkyl, and C3-6cycl oal kyl, wherein said
wa@Roos/0ed1zyl and C3. 6cycl oal kyl are optional |y PCT/SE2005/000012
substituted with one or nore groups selected from-R
-NQ2, -OR, -d, -Br, -1, -F,_-CF3, -C(=O R -C(O CH,
-NH2, -SH, -NHR -NR2, -SR 8SMH, -S®R -S(=OR,
-CN, -OH -C(=OO0R, -C(=O NR2 -NRC(K))R, and
-NRC(=0) - OR, wherein R is, independently, a hydrogen
or G - alkyl; and R is selected fromGC - al kyl,
C2- 6al kenyl, Crcycl qal kyl, and C3. 6cycl oal kyl -
G ~al kyl, wher€Mr,sard g Gal kenyl ,

C3. 6¢cycl oal kyl , ampd C3 . 4al kyl are
optionally subst{mut ed %, pBLEe gROUPS
selected from-R -NO, , N1, -F, -CF3,

-NR2, | - SR, - SG3H,

(O R -C(OOH -NH2, -SH,
, REET R,

-S2R, -S(=O R, -CN, -OH, -
-NRC(O R, and - NRC(=0)-0R, in Ris,

i ndependently, a hydrogen ot al ky! . 13. A process
for preparing a conmpound of fgrrmula I, conprising:
reacting a conpound of formula IV with RLO-C(O-X 1V
wherein X is halogen; Rl &d R3 are, independently,
sel ected from hydrogen, G _al kyl, and C3. 6cycl oal kyl
wherein said G "al kyl and @I-chcl oal kyl are

opt ire4kdh ' o & 4 re groups

sel ect edkf}élrcgi;inltﬁ-aFleﬂ,ld b‘fl\%ﬂn%faégwﬁﬂ% %Hglr) -1, -F, -CF3,
-C(OR -C(OOH -NH, -SH, -NHR, -NR2, -SR -SQ3H,
-SSR, -S(OR -CN, 5yOH -(OOR -C(ONR 2, -NR(OR,
and -NRC(O -OR, whefjein Ris, independently, a

hydrogen or C.A2al kyK. apdR2 is selected from Cral kyl
C2- 6al kenyl , éérycl o@ cycl oal kyl -
R’

N
H

II

wherein R! and R? are, independently, selected from hydrogen, C;.¢alkyl, and
Cs.ecycloalkyl, wherein said C,_galkyl and Cs ¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -C, -Br, -1, -F, -CFj, -C(=O)R,
-C(=0)OH, -NH,, -SH, -NHR, -NR;, -SR, -SO;3H, -SO;R, -S(=O)R, -CN, -OH,
-C(=O)OR, -C(=0)NR7, -NRC(=0)R, and -NRC(=0)-OR, wherein R is,
independently, a hydrogen or C,.galkyl; and

R* is selected from Cisalkyl, Cyalkenyl, Cs ¢cycloalkyl, and C; ¢cycloalkyl-
Ci.qalkyl, wherein said C;.¢alkyl, Cy.¢alkenyl, Cs.cycloalkyl, and Cs¢cycloalkyl-
Ci.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,
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G "al kyl, wherein said G .6al kyl, C2-6al kenyl,
C3. 6¢cycl oal kyl, and C3. 6cycl oal kyl - G . 4al kyl are

wWopiosoedakt y substituted with one or nore gr oupBCT/SE2005/000012

selected from-R -NO2, (R -d, -Br, -1, -F, -CF3,
-C(OR -C(=0 OH, -NH2, “NHR, -NR2, -SR - SOBH,
- SO2R, -S( =OR -CN, CJ—| 55(0)0? C(O)NR2
-NRC(=O R, and -NRC(O -OR, wherein R is,
i ndependently, a hydrogen or G .6alkyl. 14. A process
-SOM, -BOSRAIS(FQ)R -CNPOHNACRLOfOR, rm:tﬁojNRz CQORE(+O)R)@nd
reactin ound of formula Vwith a corrpound of
NRE(T)- DR whsreie Brigriadapeadads; a by drpeshierGialkes | s
sel ected from hydrogen, G 6al kyl, and Crcycl oal kyl ,
wherein said G "al kyl and C3. 60yc| oal kyl are
130pt iAoprakésy fsm;hspartngtaa@n\rpcmhd NS reula ) EEmBPFi eSS
sel ected from-R -OR -d, -Br, -1, -F, -CF3,
-C(OR -C(O M, (b _SH,-NHR, -NR2, -SR, - SOBH,
-S2R, -S(OR AOR_<(ONR 2,
-NRC(=0) R, arrd '

i ndependent |y, l; g R2 is
sel ected from aI kyI * ycl oal kyl ,
and C3. 6cycl oal kyl - C al kyI 1d G- alkyl,

C2. 6al kenyl , C3-6cycl oal kyl
Cral kyl are optionally subdtituf edR\/\ﬁ)th dPe or nore
groups selected from-R, - R -d, -Br, -1, -F,
-CF3, -C(OR -C(OOH, -NH2, 'NSH, -NHR, -NR2, - SR,
-SBH, -SZR, -S(OR, -CN, - -C(OOR -C(ONR 2,
-NRC(O R, and -NRC(O) -OR, wherein Ris, independently,
a hydrogen or C alkyl. 15.;yA conpound of formula IV,
a pharmaceuti cal ® acceptabl® salt thereof,

di as¢aetispaesmpowrioftfomuEs §V with RIOKOEGOF-X: her eof :

and C346 oal kyl -

wherein X is halogen;

R and R? are, independently, selected from hydrogen, C,_¢alkyl, and
Ci.¢cycloalkyl, wherein said C,.¢alkyl and Cj.¢cycloalkyl are optionally substituted
with one or more groups selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CFs, -C(=O)R,
-C(=0)OH, -NH,, -SH, -NHR, -NRy, -SR, -SO3H, -SO;R, -S(=O)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



'V wherein R3 is selected from hydrogen, G . 6al kyl,
and C3. 6cycl oal kyl, wherein said G- al kyl and
wo aBis@esiet oal kyl are optionally substituted w POT/SREOS000012

nore groups selected from-R -NO2, -OR -d, -Br, -1,
-F, -CF3, -C(OR -C(OOH -NH, -SH -NHR -NR2, -SR
-SMBH, -S®R, -S(OR -CN, -@®H, -COOR -C(ONR 2,
-NRC(O R, and -NRC(O) -OR, wherein Ris, independently,

a hydrogen or G - alkyl; and R2 is selected from i

al kylR? i{z1addedhi IC 16€y 112250 UM LN 1andC cycloalkyl-
C3. 6¢cycl oal kyl - 16% \Nﬁder el n 33a6| d G ky yI36 Y ky

Cezalisdl wémyln saghC 6@9@11,@ elauqenylaﬁdemloeﬂvbla@é ICkywcloalkyl-

ﬁ}ﬁf} tzo:%)?lg% Elfbrsgﬁ,?eclR\Xntﬁ légggrl rtn%tt_gegdrog)st s%le]ogpe% to qm rﬁ? -‘13‘102,
-eﬁF3:1 B Q) K, -CE TESD)R; Nt(zo&Noﬂﬂ ~-NHNHBH, NFI& -NR,, -SR,
SR SGSH SOZR - S(=0 CFE - CC=0 NR
SO R NGO ~ RO R SO R NKC(-OJR, and

n
| NR?‘E:RSE gﬁagh)é eg?%g% qﬁ&%gﬁde%ﬂ?”%shyd\{g%&lyérg 't glky ¢onpound

i's seI ected from

am nophenyl ) [ 1- ( 2- net hoxyet hy] ) - 4- pi per.i di nyl i de
%e] rré\tmquss El?_f/ﬂngaﬂﬁnétaWF‘B’@Hli‘gﬁfl @éma{?o“fpﬁgmﬁﬂ%e&t ically
acceptabl e salts thepeof. 17. A conpound sel ect ed
from
[3-[[4-[(diet
l')-4- piperidinyli
nmet hyl ester; net

[ 1- (2- et hoxyet hy
carbani c aci d,

yl ) 4- p| peri di nyl i dene] et enyl]- car bam c acid,

met hyl ester; and pharnaceuti 2IIy
R

v
reacting a compound of formula V with a compound of formula VI or esters
thereof:
0]

N

P o

wherein R? is selected from hydrogen, C;.¢alkyl, and C;¢cycloalkyl, wherein
said Cj.salkyl and C;.¢cycloalkyl are optionally substituted with one or more groups
selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF;, -C(=O)R, -C(=0)OH, -NH,, -SH,
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acceptable salts thereof. 18. A conpound of fornula I
or pharnmaceutically acceptable salts thereof, I

wowsnesin7 R3 i s hydrogen, Rl is sel ected from per/lgioosomol2

ethyl; and R2 is G ~al koxy- CM al kyl .
61

-NHR, -NR3, -SR, -SO;H, -SO:R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=0)NR;,
-NRC(=O)R, and -NRC(=0)-OR, wherein R is, independently, a hydrogen or
Ci.salkyl; and

R? is selected from Cy.galkyl, Ca.¢alkenyl, Cs.¢cycloalkyl, and Cs.scycloalkyl-
Ci.4alkyl, wherein said C,.salkyl, Cs.salkenyl, Cs.¢cycloalkyl, and Cs.¢cycloalkyl-
C,.4alkyl are optioﬁally 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(=0)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.salkyl.

15. A compound of formula IV, a pharmaceutically acceptable salt thereof,

diastereomers, enantiomers, or mixtures thereof’

wherein R® is selected from hydrogen, Ci.ealkyl, and Cs¢cycloalkyl, wherein
said C;.¢alkyl and Cs.¢cycloalkyl are optionally substituted with one or more groups
selected from -R, -NO,, -OR, -Cl, -Br, -1, -F, -CF;, -C(=0)R, -C(=0)OH, -NH,, -SH,
-NHR, -NR;, -8R, -SO3H, -SO;R, -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
Ci.6alkyl; and

R? is selected from Ci.salkyl, Cy.salkenyl, Cs.scycloalkyl, and Cs.¢cycloalkyl-
Ci.salkyl, wherein said Cy_ealkyl, Ca¢alkenyl, Cs¢cycloalkyl, and C;.¢cycloalkyl-
Ci.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, -NH3, -SH, -NHR, -NR;, -SR,
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-SO;H, -SO3R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=0)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C;_¢alkyl.

16. A compound as claimed in claim 15, wherein the compound is selected from
4-[(3-aminophenyl)[ 1-(2-methoxyethyl)-4-piperidinylidene jmethyl]-N,N-diethyl-

benzamide and pharmaceutically acceptable salts thereof.

17. A compound selected from:

[3-[[4-][(diethylamino)carbonyl]phenyl][ 1-(2-ethoxyethyl)-4-
piperidinylidene]methyl]phenyl]- carbamic acid, methyl ester;

methyl 3- {{4-[(diethylamino)carbonyl}phenyl} [1-(3-methoxypropyl)piperidin-4-
ylidene]methyl} phenylcarbamate; ’
[3-[[4-[(diethylamino)carbonyl]phenyl][1-(2-methoxyethyl)-4-
piperidinylideneJmethyl]phenyl}- carbamic acid, methyl ester; and pharmaceutically

acceptable salts thereof.

18. A compound of formula I or pharmaceutically acceptable salts thereof,
0]

SA0Ye

_R®
N
A

RO O

I
wherein R? is hydrogen, R’ is selected from methy! and ethyl; and R? is Ci.zalkoxy-
C1.4a1kyl.



