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process for their preparation, their use and
phar maceuti cal conpositions conprising the novel

2 LY EES. BRER ARA NS
OF THE | NVENTI O HiPRESF SNBPUSES Regypidentified as
having a role i ch as
circulatory and pain systens. Ligands for the d

F PCQE&E&IE?¥N&Eﬁ&ﬁ&ﬁ§e find potential use as

= cstes—anaror—as anti hypertensi ve agents. Ligands
for the d receptor have al so been shown to possess
| MUTREPE R iReMtiE isl et e $o ndVed chdpiitrds] todt prodes® foraheir
| east three different popul ations of opioid receptors
prepgratiom tlpikysejand phoymaseutical eqmppasiingd camariaing theravel ar e
trd t perd erv
FORREA T hoR A AofiElhd e A AR AR, ha IEbARyr e
trémentodfainy afixiety and fiututionalhasoineiell disekdfs. one or
nore of these receptors has been activated. Wth few
exceptions, currently avail able selective opioid d
BN%T&)@NB_ QFB‘EﬁEiIWENMNr e and are unsuitable for
outes. One exanple of a
non- peptidic d-agonist is SNC80 (Bilsky EJ. et al.
Jour hh¢ 8 edceptionhareheoh adpptifindl abkgyang aeoie ol mFmebedibyUundgmns
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pétesad g dsaaaRresits, bh@br b @itihgpériepsive ARt IAgands for the &
phar macoki netics and are not o
receptor have also been shown to possess immunomodulatory activities.

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

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

Many & 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 3-agonists.

However, there is still a need for improved d-agonists.
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anal gesi ¢ when admi ni stered by systemi c routes. Al so,
it has been docunented that many of these d agoni st
woconpesmss show signi fi cant convul sive ef f ect OsR2005/000013
adm ni stered systemcally. U S. Patent No. 6,187,792
to Delorne et al. describes sone d-agonists. However,
there is still a need for i@proved
d- aonl sts DESCRI PTI ON_OF THE | NVENTI ON Unl ess
DES ONOEIHEINVENRION: hi s speci fi cation, the
nonenclature used in this specification generally
foll td I I :
of Qe BORETDRRTse QR bR S Atgl tho MORAE A Ra in
thig sp&eﬁmxm rgefrerel s folldwfsahelexah®l, andiriiieh siatediin mﬂmtlatzed of

b ence her ei f its_exe
P{fc‘ff iR gf%of ﬁu%g E erﬁHﬁ f‘ééaé?m lress Oxford 1979,
wh%ﬁ WGhetrBSratelity refrdiceSHerBin 8F its émb &5 UBmicdP&FlicAlrO Ames

or as a prefix, refers to any group having mto n
andauhennaammchfmecademtﬂmwrocar bon" used aI one or as
a s i X _Of pr,efl refers t struct r|S|n
oty TR R R Sebhaltib of i & breli it
hallti th €6 Acamdyhlafeal bon radical " or "hydrocar byl " used
alone or as a suffix or prefix, refers to _any

st r ubhedpan gaydsogagkan”tused aloanRAsguSHe OLPIERB fers to any
stﬁ?é&?eo&)%‘&lsflx{ggé;ﬂlg F?%Qﬁ Qﬁéﬁf&pgexﬂ?&n% ﬁé td "E‘LML t‘d?n%d

one or i X of o 4 Safirat ed
er n OI\'/IRI termh “m&magMn Itadlcbl”am Challoctayhukeddi eessriagn suffix or
dic conprisin ? %ut 12 carbon atons,
PrF R ?Sé? %S |aé§ ity RS/PQVInE ERe BNt Y dapaens fom a

hydkdafted. to. G .6alkyl groups, such as methyl, ethyl,
propyl, |sopropyl 2-nmet hyl - 1-propyl, 2-nethy|- -
pr op'};he teiza fiadkyly juséd albng gyrl gs agufiet dryprefid,- rbfﬁrg/io,a saturated

m%n% eﬂg//ﬁjtrallg}g 8ﬁ¥g;xlhcgé§12 H@Idrc%/ Ja)é)ﬁtrgqlilcﬁ colprising 1 to about 12

cafbomBitdhid. - THReAtive exadnpI®tdPlky?s iBEIMAY, but 8re 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 can be unconjugated or conjugated to another unsaturated group.
Suitable alkenyl groups include, but are not limited to C;.¢alkenyl groups, such as

vinyl, allyl, butenyl, pentenyl, hexenyl, butadienyl, pentadienyl, hexadienyl, 2-
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nmet hyl - 2- pentyl, 4-nmethyl -2-pentyl, 2,2-dinethyl-|
-butyl, 3,3-dinethyl-I-butyl, 2- ethyl-1-butyl, butyl,

wa odessyds, t-butyl, pentyl, ‘i sopentyl, neopentPdT/SE2mH/000013

hexyl, and | onger al kyl groups, such as heptyl, and
octyl. An al kyl can be unsubstituted or substituted
with one or two suitable suBstituents. The term
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roups, such as vi nyl,

etb}@wﬂ,e:mynyhémgmyl,,pemynm heny], nmelmlpmbpﬁmw 4- methyl 1-butynyl,

hexa - ut en
R r ey sl PERETZ Rt vy AR Rl i Petipued o
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suf fThe term pexclqalkyly amed alonsomasrsyfiover mnﬁx,stfeea tgrat sapirated
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carbon-ca
cattmnatvams. mmemﬁcwmmm ﬁlibladé lbuphre npnhited ta T 7cycloalkyl
al ky ated or conjugated

n be unconj u
GRS ﬂé&‘ ag ‘ggergg% Y GPRIY: %ﬂ?ﬁeaml,éyawawgu ar@rfdebéeptyl
LD ol e i S G O
subssitiied py @pgl aytwo sluﬁablefsylbstitudmm Proferably, the cycloalkyl is a

e ,and 4-butyl - 2-hexynyl. An al kynyl
m%rﬁj?fy%gcy ?}ﬂ’é clYﬁg'g’@ or substituted with one or two
sui tERltems UdRldaléB Pt Sised B@né 8F 49 sufHCHOREHY, lreferéjl%edd

al one or as suffix or prefix, refers to a saturated
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.

The term “arylene” used alone or as suffix or prefix, refers to a divalent
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, which serves to link two structures together.
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nonoval ent ring-containi ng hydrocarbon radi cal
conprising at least 3 up to about 12 carbon atons.
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to, C3.7cycloal kyl groups, such as cycl opropyl,
cycl obutyl, cycl opentyl, cyq%ohexyl, and cycl oheptyl,
and saturated cyclic and bicyclic terpenes. A
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el ecthensy "beierosromptic ised afonerriad a ahffikt or kA HEIER to a ring-
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t oget%sewg ot§ g{(’!ﬁ%ﬁﬁel{%é FBAPEAC chatagter kjeoc‘h et 24slogalized
electibhs)x or prefix, refers to a ringcontaining structure

or Eﬁ%ecrﬁﬂﬁa havi ng one or nore multival ent

het er§4¢t8helcterachehe g | Yhetesoayvehiethofatyih ‘MetecyBligh dr
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least 3 and up o aggg{?g&%tpg%}ﬁéet?ﬁ% ﬁéa(ﬁ?ﬂéfgygd fiom a
hetgeacaelebygbmovmg obe 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 “heteroaryl” 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, refersto a
monocyclic or polycyclic ring comprising carbon and hydrogen atoms and at least one
heteroatom, preferably, 1 to 3 heteroatoms selected from nitrogen, oxygen, and sulfur,
and having no unsaturation. Examples of heterocycloalkyl groups include
pyrrolidinyl, pyrrolidino, piperidinyl, piperidino, piperazinyl, piperazino,
morpholinyl, morpholino, thiomorpholinyl, thiomorpholino, and pyranyl. A

heterocycloalkyl group can be unsubstituted or substituted with one or two suitable
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saturated or unsaturated, containing one or nore
doubl e bonds, and heterocycle may contain nore than
wondsnedes \Wen a heterocycl e contai ns nore thedT/OEE®05/000013
ring, the rings may be fused or unfused. Fused rings
generally refer to at least two rings share two atons
t her ebet ween. Heterocycle nhy have aromati c character
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of the ring structure and including at |east 3 and up
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he{e}&%@%eihaigﬂg aﬁ;nz:ﬁﬁtcﬂﬁﬁcféf. mol ecul € has an aromatic
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therefrom The term "heterocyclyl" used alone or as a

COBIGISiSiK 1HE PP x, refers a nonoval ent radical derived
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comaingfetirng at@hers to a dival ent radical derived froma
het er gcycl e by renoving two hydrogens. therefrom which
ser \fegw-slemw@& ringhedarparyt 1§ adisterergut with a ringdayigg five ring
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refers to’a heterocyc avi ng omat1 ¢ character.
The Bxemplatyh fvenembeomlalidg/heteroamyts ant tnenybrfuad, myrslylf i x

o L B SRR P RO T e
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
Ci.¢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;,
-C(=O)R, -C(=0)OH, -NH;, -SH, -NHR, -NR;, -SR, -SO;H, -SOR, -S(=O)R, -CN,
-OH, -C(=0)OR, -C(=0)NR;, -NRC(=0)R, oxo (=0), imino (=NR), thio (=S), and
oximino (=N-OR), wherein each “R” is a Cy.¢hydrocarbyl. For example, substituted
phenyl may refer to nitrophenyl, methoxyphenyl, chlorophenyl, aminophenyl, etc.,
wherein the nitro, methoxy, chloro, and amino groups may replace any suitable

hydrogen on the phenyl ring.
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heteroatom preferably, 1 to 3 heteroatons sel ected
fromnitrogen, oxygen, and sul fur, and having no
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include pyrrolidinyl, pyrrolidino, piperidinyl,
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dibydadl, yhmxwﬁa&ﬂl Hekambthlehé azaky! . 1 so0x azol yl,.
1,2,3-triazolyl, tetrazolyl, 1,2, 3 thladlazolyl

1,2, g_aégilél@pal'ze@q:rypyclq_lnglugﬂeq arp@gt)q: ycterocycles for example pyridine,

eofudpd MO Mg yRodr R By pyrsos ipidazole,

thiaxele] éxaably) pyrdzoi¢, XsotlEinzude, esbxhidle, 1NEB a1, |tetfa‘3zo@ 1,2,3-
heteroar I vvitharin)g having si x ring atons wher el n
T

thipdiagolg, 1,3,3r9x3g1agelgnb 2 Arteazalel d petriiadingole d, b toxadipzalen 1,3,4-
tribol© 12904 tiRadiazole, and 1,3 4- oxadiazole.

Additionally, heterocycle encompass polycyclic heterocycles, for example,
indole, indoline, isoindoline, quinoline, tetrahydroquinoline, isoquinoline,
tetrahydroisoquinoline, 1,4-benzodioxan, coumarin, dihydrocoumarin, benzofuran,
2,3-dihydrobenzofuran, isobenzofuran, chromene, chroman, isochroman, xanthene,
phenoxathiin, thianthrene, indolizine, isoindole, indazole, purine, phthalazine,
naphthyridine, quinoxaline, quinazoline, cinnoline, pteridine, phenanthridine,
perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2-
benzisoxazole, benzothiophene, benzoxazole, benzthiazole, benzimidazole,
benztriazole, thioxanthine, carbazole, carboline, acridine, pyrolizidine, and
quinolizidine.

In addition to the polycyclic heterocycles described above, heterocycle
includes polycyclic heterocycles wherein the ring fusion between two or more rings

includes more than one bond common to both rings and more than two atoms
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Exenpl ary six-nmenbered ring heteroaryls are pyridyl,
pyrggi nyl>/, pyrimdinyl, triazinyl and pyridazinyl. The

wotesynesebsti t ut ed" used as a prefix refers t®@Ca/SE2005/000013
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th h rin
R AR ale%-ﬁffg'gsopahdmyi,llrd&dlosnm)dpt Bty
ne_ or re nane
i L U PR Gl i s S AN
dl@icepgm)du‘}ﬂ diltyidedr 1i s diaxepimyl] inddfexampthgnB8xRIPE Or nore
hyd rst sfructure, nolecul e or group

wi t A (2%8ﬂ’ehegeprg?‘?€9 yé aatqwcd’@rergcry@bﬁsor Pﬁdfrroaryl for
exﬂnpl&'pbﬁ;dlﬂyl"ﬁﬁﬂﬂﬁﬂil §%Idlﬁﬁtgﬁ%&l&a¥mﬂ 'iﬁlglleyl ﬁaﬁr azanyl

ni t rophenyl . Het erocycle

PYﬁe%dwiqzelmeth@zwy okemld mazdyl, mmhiazrdiyl Cis0XAbIVBNS 3- |

5 |'idi
N ROty E B PRE DT osi a2 b ool -

thigdiazodylate,4-exdizoBel, R4 3risholy I 9f4%i¥anaz81 and 1,3.4
d rgf uran tet r%ydrof uranM t’hi ophane, y?fl peridin
0x ‘i‘gogy% tetrahydro-pyridi ne, pi pera2| ne, norpholi ne

o PR P O Bt S
both, aBerdatox@mmen-atomatc)efor example, indolyl, indolinyl, isoindolinyl,
quinolinyl, tetrahydroquinolinyl, 1soquinolinyl, 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,
benzimidazolyl, benztriazolyl, thioxanthinyl, carbazolyl, carbolinyl, acridinyl,
pyrolizidinyl, and quinolizidinyl.

In addition to the polycyclic heterocyclyls described above, heterocyclyl
includes polycyclic heterocyclyls wherein the ring fusion between two or more rings
includes more than one bond common to both rings and more than two atoms
common to both rings. Examples of such bridged heterocycles include quinuclidinyl,

diazabicyclo[2.2.1]heptyl; and 7-oxabicyclo[2.2.1Theptyl.
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honopi peri dine, 2,3,4,7-tetrahydro-1//-azepi ne
honopi perazi ne, 1, 3-di oxepane, 4, 7-
waltdogdedazd , 3- di oxepi n, and hexanet hyl ene oxi depCT1/$E2005/000013
addi tion, heterocycle includes aromati c heterocycl es,
for exanple, pyridine, pyrazine, pyrimdine,
pyri dazi ne, thiophene, fura®, furazan, pyrrole,
i m dazol e, hla;ol oxazol e, razol othlaéole

i so Eé?rél “ajkoxy3 uped algng 3 as@sufiLx, o }gef)i, roters to radicals of the

i Loyl ,
s AL Ry SR o oy o, Exprpln
alkbx @ imbludes antitlaxyl, ethoxy) grdpo8y Aisorpeiiya bology, t-butoxy, isobutoxy,

ddi tional | terocycle en ass polycyclic
cyiiaviopuytiey; afgpRe SR BIEB RIS o i hdol | he.

| SOITHE " Camifiet Hi0tahiifo” sl ARRY @f st bﬁfﬂk'o? greﬁx refers to

i soqui nol i ne, tetrahydr0|squ|no i ne, enzodi oxan,

radiealsref the genﬁrmlyfdrm@lguhm nwherenzRfand Bn are 1ndependently selected

hyd b f h
fog P RS hedlifhone. phenoxathi in.

t hi andldpeanifcludd’ Cﬂiiohﬁb BloringObrd@iheEand iddagol e, puri ne,
pht hal azi ne, naphthyrldlne qui noxal i ne, qui nazol i ne,
ci nhbelogenated, & psediaga pr@ﬁﬁe%famglﬁppdpws OB@ PT WiPE Iiirogens on
gnot hi azi ne, phenoxazi ne,
thél)ggﬂgl} é@é‘l&]\gg}épgggﬁﬁnzgl | op iene, benzoxazol e,
benZRﬂTazbh@nmEMM%ommdmpmheuebenztr|azole

t hi gxant hi ne, carbazol e, rbol i ne, din
pyr g’P B¢ APgse ﬂlgﬁave@dpﬁarqv e&%@fﬂg()ﬁﬂigéf ﬁlt% t he

h&%aﬁé@ﬂtﬁlall a %@&%ﬁ'tﬁéc&ieéﬁﬁtbﬁ%ﬁme?@@&%of REiRIopRYEihRreof,
I ncl udes pol ycCyclic heterocycles wherein 'the ring
andusxtumsnb@meén two or nore rings includes nore than
one bond comon to both rings and nore than two atonmsW
7 conmon to both rifys. Exanples of sud% bri dged
het erocycles in IudJ qui pucl i di ne,
di azabi cycl o[-Z. 2 A hepta

7-oxabicyc|o[2.f;}

wherein

R! is selected from Ce.10aryl and C.¢heteroaryl, wherein said Cg.jparyl and C,.
sheteroaryl 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, -SO3R, -S(=0)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C, ¢alkyl;

R? is selected from Ci.;alkyl and hydrogen; and

R’ is selected from hydrogen, -C(=0)-R*, -S(=0),-R*, and -C(=0)-0O-R*,
wherein R? is selected from —H, Ci.salkyl, Cs.salkenyl and Cy.¢alkynyl.
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Het erocycl yl includes, for exanple, nonocyclic
het erocyclyls, such as: aziridinyl, oxiranyl,
wo hiosoenyd , azetidinyl, oxetanyl, thietanyl, PCT/SE2005/000013

pyrrolidinyl, pyrrolinyl, imdazolidinyl,
pyrazol i dinyl, pyrazolinyl, dioxolanyl, sulfolanyl,
2, 3-di hydr of uranyl, 2,5- dihgdrofuranyl

tetrahydro ur.anyl , thi ophanyl pi peri di nyl
1, 2 Imofe erapedimgat Bi7/c0mponpds fﬁh‘bé’feé‘if}th?‘feml%ﬁrﬁﬁéprﬁmed
1!
by Wg%ﬂgﬁ is %%f&? %?%E) %ﬁy{hﬂaﬂmlﬁ pridyl; thienyl; furyl;
imildadelgll; ryabobydypyrchilyly thlaZb1}4 ahiddX-amido-pyrid¥d,dvtexein ghid R’ is

ﬁ“g;eg)éggé“p&tsf‘gﬁ{jfwg t?‘°nﬁi’éB?%%/Smu%%iﬁt%ffa@i%ﬁﬁlkﬂ 3-
haﬁg%@&?@m{ Kt h’f'x@fel ¢ Ak icRER ko, B30, and iodo;
ene “oxi‘d ? aI

xaret hy I'n” addition, heterocycly
i ncﬂ?udseselweﬂﬁOm&helﬂ(EkmdyQ’Idydgnm&et eroaryl, for

oy RasteigHed Enbprdtbe R o G- o-x

wHefEudRZQ;I(y]l ealHy'D' azol yl , oxazol yl, pyrazolyl,
i sot hi azol yl, |soxazolyl, 1,2,3- triazolyl,

t et dmaudther enlbozhraeqthﬁhaaman@ugdls of thepresepkinufrticolape |

rep},s%, t}giéo&a i :I \?/l‘]Er:glk 3{ 4§ Frli&gé'chaﬁ‘gk)@hmyl pyridyl; thiadiazolyl

and tIﬁaz@lﬁthh&bﬁnZlb‘l iy fyrtien dptlord]if sﬁmmltad ofiltlone or more groups
Addi ti onal | ocyclyl enconpasses pol c clic

sel ﬁcé%%rea@ J1 *}1 aingeniit §-5d0H A el Cos alkoxy, choro,

fluBRY) b ha do; for exanple, i ndoI yl, indolinyl,
ISOIndO in qui nol i nyl , tetrahydrqu|noI|nyI

| so@ulmhydrngdn, amdatrahydrm soqui nolinyl, 1,4-

ben dIO an rinyl, )( rinyl - 4

ben F%ﬁe‘?ﬂﬁy‘fﬂ%%yga gﬁ’}’dkg'b@)ﬁ orgf‘é% ", and -C(=0)-0-R’,
Wﬂegﬁpp\mgsqﬁl%@g‘ﬁ. chromenyl, chromanyl, isochronanyl,

xant hen enoxat hiinyl, thiant hrenyl i ndol i zi nyI

i solmg @Ilryher emhqdmﬂnylthe cpnmnpqwds ofthe pedsent mydntlon are

s P 1 B Rl R AR puprombent -

flupfophanl ) ¥-gubfophenyid; Q%}Qﬁlyﬁwpyrﬂm? TZIO%}‘HCB'Z,I 1N¥,B-thiadiazol-4-yl; 4-
phenoxazi nyl , 1, 2-benzi soxazol yl enzot hi ophenyl ,

thi b@bﬂ@i@ﬁfo‘hwo Yhenzt hi azol yl,

? is hydrogen; and

R3 is selected from hydi‘ogen, -C(=0)-CHj, -S(=0),-CH3, and —C(=0)-O-CHs.

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 1somers, for example E and Z isomers of alkenes. The present -



10

15

20

25

30

benzi m dazol yl , benztriazolyl, thioxanthinyl,

carbazolyl, carbolinyl, acridinyl, pyrolizidinyl, and
w@ 08064128 di nyl . I n addition to the pol ycycli CPCT/SE2005/000013

het erocycl yl s descri bed above, heterocyclyl includes

pol ycyclic heterocyclyls wherein the ring fusion

bet ween tmo or nore rings ib&ludes nore than one bond

conmon both ri negg agnd m)r than two atons conmon to

inysgHAn mc S aRy g5ASt fS°§}5’6H p cPRgRINdRfthormulpd; é&wﬂl
AR U rRERRIEL R SRR .
compomxlsa)fsshﬁffomularl prefl X, refers to radi cal s of the

ener al for mhereln Ris selected froma
%ydib\?ﬂ’r Honbe 65%905 thy g’r%m%wasta/oif ¢ pregens invention may

exﬂ?fn%tedef&(éﬂ(mgﬁrlﬁlﬁ%éﬁ ab %218 Bf?@b\{vatéﬂjfoﬁ?ﬁf{y It will furcher be

but oxy, "I sobut oxy,” cycl opropyl net hoxy, oxy, and
ungerstoad that d)qpreSEhemNartmn' ‘eandmpéssen all' such solvated doinas afitee
or as, a .su I X prefix, refers to radicals of the
coﬁ‘@ﬂ‘é’?dél ?‘b Ha NRR , wherein R and R are

i ndeprmdend $aops ef B tiRbnfibR BN AUSBE B cBmpYERRGIRRON
radi cal . Hal ogen includes fluorine, chlorine, brom ne

forgrda 1.ogrersally, Phrmpserticelly acasptatleasalts opeasppounds ofthe present
im%égfﬁg g%% %%ha?%?eu%gllg@ﬁ%lr%%% ORI &é?ldﬁd}%ng«{l%{aﬁt Yor

0 ens ’means
exfiraplibly aegting taso fficidntlydasic &Sﬂ@ﬁﬁnd fbreexiamypiidnl 20Kyl amine with a

Vld a co of formyla I, a phar eutlcl"
Su%?é@ bfpée%,a&m e,ﬁﬂglr%ﬁetwoﬁ%tt%ﬁ Hovdet Rhysio g&ﬁﬂ y acceptable
anf%ﬁa'Ttt epgyrsrsé b1t; psgsﬂﬂé to ARk anééb%zﬁutééqﬁkﬁ?fneta‘l"(‘s%ﬁ b s hum,

I's selected omC -ioary eteroaryl, wherein
potssidm@or lithamy) orandlk@hine hmlemeat {suclanea cgitium) ailt hy treating a

COI_%%QEIE({ tflﬁ‘g gre\gvelzr}t rl]nv%ggm? fxavrlrr?gr g s%ta%&J}P acu%g pleé:t(t)ne %u(f:l{ gsrg R
carboxylic acid or a phenol with one equivalent of an alkali metal or alkaline earth
metal hydroxide or alkoxide (such as the ethoxide or methoxide), or a suitably basic
organic amine (such as choline or meglumine) in an aqueous medium, followed by
conventional purification techniques.

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

The novel compounds of the present invention are useful in therapy, especially
for the treatment of 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.
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NO2, -OR -d, -Br, -1, -F, -CF3, -C(=OR, -C(O OH,
-NH2, -SH, -NHR, -NR2, -SR -S@BH, -SX2R -S(=0OR,
WO tiNs5/066kg - C(O) OR, -C(=0)NR 2 -NRC(O R, and -PCT/SE2005/000013

NRC(O) -OR, wherein Ris, independently, a hydrogen or

G "Malkyl; R2 is selected fromC . 3al kyl and hydrogen;

and R3 is sel ect ed from hyditbogen, -C(O-R 4, -S(O

2-Ré and - Cf( R.4, wherein R4 is selected from -

ompoLRds 0 t@lrwsnwwp uggful lezi@ywmq where giggeneration or

o SBARTE i e SOMCHAGS O U 0k SR s

invohvertié pset ¢fi 1srmt01azz{il}yllabelteylmecw¢ns df Iulneecrqdlpouhds w t;he invention in
i mdazolyl; tri zonI rolyl; thiazoly

diagnestic dee ‘ﬁ"'a?‘f‘ geqpﬁ> igatiqFs Rjch s R‘lﬁﬁ"l‘?éﬁm‘%%?l? toroeraphy
gp)bstltuted Wi th one or nore groups selected fromG -
al’kyl, hal ogenated Q‘al kyl, -NO2, -CF3, Cl.6 al koxy,
chl Glompoihdsoufdhe tventinn zrn dsdfokior tHeardatmen lof diaettoes, om

G .3alk dr o R3 i.s selected from
a;llcglg gﬁ%et_yé(ng&gﬁieg?e@(margerﬁauéha%(?ost-au%tlc ?r
dlsM&fse lpamRﬂlsbﬁdeE g2hélized AhxastpliR6ides RHEIEI pHRBLa, aﬁch@osesswe

conpounds of the present invention are_ represented Y
comprlgiye disordefhainanninRantingnes Peenpasyrefejastabinpvarious menta

e |y [
N
furktibealtgastréintesanal dsbidgts, sublabolya tablecBlowel"S3inkstme ad‘d%nctlonal

al koxy, chloro, fluo brono, and i.odo; R2
Dysgenﬁw?aggﬁongﬁgﬁ%w and e R RITERFS %r-'s'un njury,

str%ﬁ ?Sggllo?f/trt?ctl %wﬁ midBdial RFLLadH, ﬂlal i gh@dﬁlﬁ s

her enbodi nent,” the conpounds ~of
addibgorp nedwhng thw@atmem oﬁaleolncﬂmxeetmwt epiomrﬂcnhmldaug abuse
an oerrd%iorr]dellz\")é]'o% the %)?msgt}xagc rflerr\(l)or{]ls systQ1¥1 for ezxafn|1plfé) fly&?t%ﬁéi(l)ﬁ 3-

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.



10

15

20

25

30

fl uorophenyl; 4-fiuorophenyl;2-pyridyl; 3-pyridyl;
4-pyridyl; |,2,3-thiadiazol-4-yl; 4- thiazolyl and

wo 2o0she@zol yl; R2 is hydrogen; and R3 is sel ecee@mdSE0051000013

hydrogen, -C(=0)-CH3, -S(O 2-CH3, and - C(O-0O CH 3.
It will be understood that yhen conpounds of the
present invention contain ohe or nore chiral centers,

t he Ig a fipthen dspeo, thidyRedeny Bivtntiuh prayidexihstusé of a astfpdid of

i sol ated as, enantioneric or diastereoneric forns, or

formplal, o5 @ PhpEnaceE Ry accrniabls il solvalpdhereoh as herpinbielore
racemat es or

e b T B B R B R, L% T
opt e &lel gontext dfthe poasent spémﬁ%oﬂpﬂfpwﬂﬂ tbéralbyh‘eilso includes
i nvention may be prepared, for exanp chiral

"PORRYARE O EPISWPEY%E%%PF%J@FWIB%“O&S e ﬁafl%a%;"hgmes. s

" t o "

S L G A G o A S

"thbmpyéwﬁtther the lcontekd df tlad mesdmelrwppmcanﬁlat&leﬂemhmpasses toai n

conmpounds..of. the present in exs as .. .
adGREAER P SHCtYS SR O AGPmBRUAL P s DEPREP (30 DyArtg figate
citRdriagiieexisiie dRESS ’Btd, AMRA bE @(Hom@%r@'ﬁéu cBRABA. TH@'

i somer of a conpound of Fornula I. It will further
defipitien stso @acqrhmssetsrpéomé@éﬁ therapyes-for DWV@WW&S@@@%

ormula I. It wll
coaﬁgé&%e un é?%%@%%gﬁﬁggggg? ‘h%nggﬁpounds of the

pr e ShBcompuamisi ofthefysedKinvbntion #e uvefhlad tha‘rmy, emiallg for
hydr at e as we] |l as, unsolvated forns. It will further

eIRY OF Y33 PeRfondiiony neliding, PRA fimifeddey c“é‘ﬁ%% BREY,
nm?lJ Fatﬁt&;[ﬂllﬁ %l:IYt@ &a, B%%lrpgaﬁ&?pﬁﬁr@ﬂmgﬁra@ ainhe

|n t scope o e I nvention are al so
sal s ussf for ﬁmranynp euwaim-boddieanimalrutinad a hGaagithd ¢ompound

har maceuti c accetable aIt of conpo s of the
of PR aeuRE A e o Brnad = on PP Bk pecebtica

coRpOGBSHBE any\Riuke ilﬁﬂﬂmﬁg'o‘i‘aﬁ)b ?nt?a'iﬂuscﬁl@ﬂy, subcutaneously, topically,

intranasally, intraperitoneally, intrathoracially, intravenously, epidurally,

intrathecally, intracerebroventricularly and by injection into the joints.

In one embodiment 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.
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exanpl e by reacting a sufficiently basic conpound, for
exanple an alkyl amne with a suitable acid, for

woeoesnpee28 HCl or acetic acid, to afford a PCT/SE2005/000013

physi ol ogi cal |y acceptable anion. It may al so be
possi bl e to make a correspondi ng al kali netal (such as
sodiun1 potassiun1 or lithidd or an alkaline earth

of  { R e P § BRON DYt 301 DB e wah the
ﬁmyamed%ﬁtpoaﬁd 9 GALRRKb, e B S0 cAmBhRAL! 1eblisOne

equi val ent of an al kal'i met’al or al kaline ear
adtiyd compdeend ks mixied withgh¢ sarvbr ayingthe e trssdry binsling properties in

a suita C or,ganic .am ne (such as
BB RS Ehonsagr SnThas &7 i R S5ap6 B SHRGEE "F ol 1 oved
by cp&MEpdrRBalipguditblyl aipoSifiohs GNBWIHEEng Wax Q0&h as a mixture
enbodi nent, the compound of formula | abdve may be

ofdfatty agid eéyomd%s 3o gpeepdater lﬁaﬁrlstymahtﬁﬂeé}mab‘t ectyalmgrodlent is
dit
dlgﬁ T e%tatgergnﬁc; 3%&: Fr%ﬁeldgehmﬁ arf'g ’ g)rlrt?lg hgmgg%'ga&';iso néx re in then

paced ﬂlt@corfvamaﬁtaditbd rimﬂ@@hﬁl allosetl R@t 6ol abid bolatis.
met hanesul phonat e or p-tol uenesul phonate. The novel
conpOYHBLE GHTIGIR aTeIPRENSHINT GHRaPAIco MagResIum stkafat, falc, lactose,

sugo 8, dERBRCUALH %ra{%%anhh Padth TR0 96d1ﬁﬁrda%§cxﬂx@{h‘§zl

|t|ons suc roni ¢ ‘pai’n, neurépat
cedivlase, qdawnmektmg@eam Qmion bumn and:vha kel by r heumat oi d

arthritis raj.ne |scer tc. Thig list :
ShouTte iBhsPiBoRion fseliortiendebanud B fouatnn of te active
coaREReHNEIRh @Iﬁcabglﬁatlrfg\&ﬁﬂéﬂlﬂrhs AlcBrrit? BFoidiAg a capsule in which the

I mmunonodul ators, especially for autoi nmune di seases,

actiye Romporant (with prwithawt odier nargiers) isssurronnded hyraasrspérawhich is
thuy 91 250 1it}aqrn will 91 § 11arlegga§edhg{§%g%{})lgiwdﬁ en di seases,

I ous a dl es, ur agents and

ant | Tabléta) poﬁ@i@fst Sacﬁ%}midl’tﬁﬁs@és dafi®e By dolifl dekpe forms
useful in disease states ere degeneration or

S“&?ELFJ%QYF‘W“@PIS%?QH d receptors is present or
| 1Pl { e ?P%‘B?‘é%@?ﬂ iBILEANNR, TRYersIBhQ) 48 iSRS For

opI ca vVersions o e CO oun
e)dah'@le, steeiid watar omwater 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
carboxymethyl cellulose, and other suspending agents known to the pharmaceutical
formulation art.

Depending on the mode of administration, the pharmaceutical composition

will preferably include from 0.05% to 99%w (per cent by weight), more preferably
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di agnostic techni ques and i magi ng applications such as
positron em ssion tonography (PET). Conpounds of the
wo nensdiesr are useful for the treatnent of di ap@TSE®RYS/000013
depression, anxiety and stress-rel ated di sorders such

as post-traumatic stress disorders, panic disorder,

general i zed anxi ety di sordet4 social phobia, and

obsessi ve conEuIsive di sorder, urinary incontinence
a

frogy @Al tQP&ow; aEthe spmpAund efrthe invention, all PerceR@geay weight
be@g%gﬁg‘hHBglggggggﬁmyarious gastro-intestina
sor

ers, e.g. constipation, functional
gastA therdpewtidaiip keffdttb@raierunt forcle practiceraf tisopresddo walention

Syndy ome  and, Functi onal Dyspepsia, Parkinson ' s
mayhealeteamingd. bY MEMSeat GO gy psludinghipags Wapliand

res;pﬁﬂgééréf'thesf‘nﬁﬁ}fcﬁxal z?({eﬂ't,.‘ﬁﬂa ?ﬁtgx%gét rugﬂig Jﬁ%ﬂe@o‘?@@ﬂké&e

arction, spin I njury i ction,
whichcis beingdreated or ménithnis beingfpresleatedoby, ome afatrdinery sigdisaindhe art.
and. ot her, drug apuse and for. disorders of th
YRR il GOWR SaBan ¢ ui ey ZoRpatml of forppa L as

defSNIPYORE forThe AfufaEMRNGf edibAndtiel ul as an anal gesic
agent for use durlgg general anaesthesia and nonitored

anaddshwithia theisaepe obthsiineantionss the usgyefrany opimpieund of formula I
fer erti.es are often used to achi eve a
forgh% m%ngﬁg?lpéé)ﬁaec%&gamelggar {he it GPA™ he anaest heti ¢

al ance o S nhee O mal

st ataeldittonglly provedeidds thanie gesiyeconiposad ecdopdiay & Fermaand for
sedatjon). Included in this conbination are inhaled
thegramdagiwieiof 8 medicamsnt for thetheragy ¢f verious paiy wrddions acluding,

RIS O PR Tl A0E Al L e
and wistdrel faom.nmul a | above, for the manufacture of a

7o CRUER! o 1o I SRS o, B, 8L 08 ccond L e
frogh &BL d¥afe ERHdit I8 dﬁs‘cﬁ@'éﬂﬁ%ve?@vh@reﬁg% efftctivélahfiunfgr £ rom

any "of the conditions discussed above, whereby an
compdwrst dogerdimedanie fpimula I above, is administered to a patient in need of
such therapy.

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 I.
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a conmpound according to the fornmula |I above, is
adm nistered to a patient in need of such treatnent.
WO 2nsgseiedie i nventi on provides a conpound of fBCcmSE2005/000013
or pharmaceutically acceptable salt or solvate
t hereof, as hereinbefore defiyed for use in therapy.In
a further aspect, the present™invention provides the

use  d one erbhimask, die ihosioh Brvida foRRRRIFRLEHL LG

accept Q%e ﬁﬂl& or so| vate thereof,

C@@P?ﬁ@@’iﬂ“? & LifRFPrgEeir e of a nedi canent for use in
therapy. In the contgxt of the present specification,
the term"therapy" ahso includes "prophfR axis" unless
there are specifjc iAdications to the cgntrary. The
term "t herapedti c'Nand & apeuts “~g¢toul d be
contrued accordingly. G by" within the
context of the esent S 1 er enconpasses
to adm nister an effective amgyint of a conpound of the
present invention, to mtigateleither a pre-existing
di sease state, acute or chr or a recurring
condition. This definition & so pnconpasses

prophyl actic therapies for preayvention of recurring
condi tions and continued thergpy for chronic

di sorders. The conpounds q§1 e present invention are
useful in therapy, especial'ly for the therapy of
various pain conditions inchuding, but not limted to:
chroni c, pain, neuropathic pdain, acute pain, back pain,
cand&ictipgiarcompend psfoemala Ipaiith. X-Ri ote-O®>: t her apy i n
a war m bl ooded ani nal such as a human, the conpound of
the invention may be administered in the formof a
conventional pharmaQeutical conposition by any route

i ncluding orally, sub¢ut aneousl y,
topically, in#fang \ oAl va
intrathoracially,ji R Hur aly,
intrathecal ly, i
injection into the joints.
i nvention, the route of admn

nbodi nent of the
stration may be orally,

wherein X is halogen;

R! is selected from Ce-10aryl and Cj sheteroaryl, wherein said Cs-10aryl and
Ca.cheteroaryl 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, -NHR, -NR,, -SR,
-SOsH, -SO,R, -S(=O)R, -CN, -OH, -C(=O)OR, -C(=O)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or Ciealkyl;

R? is selected from Ci.3alkyl and hydrogen; and

R’ s selected from -C(=0)-R*, -8(=0),-R*, and -C(=0)-0-R*, wherein R* is
selected from -H, C,_salkyl, Ca.¢alkenyl and Ca.¢alkynyl.



i ntravenously or intranuscularly. The dosage w ||
depend on the route of adm nistration, the severity of
wo besdéaesmse, age and wei ght of the patient aneCDsEE®05/000013

factors normally considered by the attending

physi ci an, when determ ning the individual regimen and

dosage | evel at the nost appbopriate for a particul ar
atient._ For prepari har maceut i cal .conpositigns )

1|‘O r ot PP@W&%&S‘H@%‘%‘B% P?ﬁsgnti IRVREHER BFOV! eﬁg‘rpﬁf9cess for preparing

' I dﬁgﬁgﬁ ble carriers can be either
a‘ggﬁﬁgﬁgﬁgkrﬁgﬁﬂ%? oliégforn1preparations i ncl ude
powders, tablets, dpspersible granul esr%apsul es,
cachets, and supposiftories. A solid carlrier can be one
or nore subsgaﬂsﬁa whi e ny al sg~act-Ms_gli | uent s,
flavoring agents, cant%, suspendi ng
agents, binders, ali ng agents; it
can al so be an €ncapsul al .1 n powders, the
carrier is a finely divided s@glid, whichis in a

i nvention, or the active cdmpongnt. |In tablets, the
active conponent is m xed w the carrier having the
necessary binding properties Nn suitable proportions
and conpacted in the shape1gph si ze desired. For
preparing suppository conmpdsitions, a |ow nelting wax
such as a mixture of fatty acid glycerides and cocoa
butter is first melted and the active ingredient is
di S?eea{cﬁﬁgatc%r Gurtl &ben{m h Iﬁ?%%ﬁﬂg?c@;' rring. The

nol tén nogeneous m xture in en poured into
conveni ent sized noul ds and allowed to cool and
solidify. Suitable carriers are magnesi ym carbonate,
magnesi um stearate,Otal c, | actose, sugR’, pectin
dextrin, starch, tr§ hyl ce|ll ul ose, sodi um
car boxymet hyL-Cely\ ~ e TG 8 cocoa
butter, and the || ke. sition is al so

i ntended to inclLude t of the active

N
H

11

wherein R! is selected from Ce-10aryl and C, ¢heteroaryl, wherein said Cg.jaryl
and C,.¢heteroaryl 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, -SO3H, -SO;R, -S(=O)R, -CN, -OH, -C(=0)OR, -C(=O)NR; -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.¢alkyl;

R? is selected from C.3alkyl and hydrogen; and

R’ is selected from -C(=0)-R*, -S(=0),-R*, and -C(=0)-O-R*, wherein R* is
selected from —H, Ci_ealkyl, C;.¢alkenyl and C,.¢alkynyl.

In a further embodiment, the present invention provides a process for

preparing a compound of formula I, comprising:



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

W@ pa0si661e8 Wi t hout ot her carriers) is surroundePChyEROS/000013
carrier which is thus in association with it.
Simlarly, cachets are included. Tablets, powders,
cachets, and capsul es can b& used as solid dosage
forms suitable for oral adm nistration. Liquid form
conposi tions includ® solutions, suspenfons, and
emul si ons. For exa sterile water wat er
propyl ene gl yeol™ & gdnpounds may
be liquid preparations par ent er a
adm ni strati on. qui d . an al so be
formulated in solution in aquious pol yet hyl ene gl yco
sol ution. Aqueous solutions fQr oral adm nistration
can be prepared by dissolvifg the active conponent in
wat er and addi ng suitable dolorgnts, flavoring agents,
stabilizers, and thickening™agenhts as desired. Agueous
suspensions for oral use can pe nade by dispersing the
finely divided active conpqgeﬁt in water together with
a viscous material such af natural synt heti c guns,
resins, methyl cellul ose, spdium carboxynet hyl
cel l ul ose, and ot her suspemdi ng agents known to the
phareREaY hiceRbolh RS SEbARKR TV Iith a ESBEAMINE fORlINY JFRERrs
of adm nrstration, the pharmaceutical conposition wll

theseaff er abl y i ncl ude from 0.05%to 99%wv (per cent by
wei ght), nore preferablyfrom0.10 to 50%v, of the
conmpound of the invention, all percentages by wei ght
bei ng based onQotal conposition. A therapeutically
effective anou for the practice of the present

i nvent i et~ ned, by the use of known
criteria including wei ght and response of the
i ndi vi dual i piBFrpreted within the context
of the di sease 2
)
N<
R®
/T HO\B
1 I
R OH
v y

wherein R! is selected from Ce-10aryl and C, gheteroaryl, wherein said Cq.paryl
and C,.¢heteroaryl 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, -NRj, -
SR, -SO3H, -SO2R, -S(=0O)R, -CN, -OH, -C(=0)OR, -C(=O)NR;, -NRC(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.¢alkyl;

R? is selected from C;.;alkyl and hydrogen; and

R’ is selected from ~H, -C(=0)-R*, -S(=0),-R*, and -C(=0)-O-R*, wherein R*
i1s selected from —H, C,.salkyl, Cz.¢alkenyl and C,.¢alkynyl.



which is being treated or which is being prevented, by
one of ordinary skills in the art. Wthin the scope of

wa tesneweenti on is the use of any conpound of frRITISE2803/000013
as defined above for the manufacture of a medi canent.
Also within the scope of the invention is the use of
any conpound of formula I fdﬁ the manuf acture of a

[ r the thera Addi tional |l y.

or ovf Ay e otfo B 8¥6e BssbR ifienon apdgmaeintes used
foFﬁfe@#b;ﬁardtufn&her&&ﬁaﬁ%Lﬂfr@féﬁ‘éﬂ KcHidird OV GANRMc rb@Es dhe

t her apy of various pain condltlons i ncl udi ng, but not
ememﬂlﬁe%lrt‘@phemﬁ éri-c pain, neuropathic pain, acute

pai n, back pain, cancer Quaifeqand visceral pain. A

further aspect of the |nvent|on Is a method for

therapy of a subject suffering fromany of the

condi ti ons di scussed above mhereb an effective

anoupt of a ﬁgggound accordlng {d he formula | above,

| Be st ereq t oea ent in need of such therapy.
Addi ti ly, there is i ded har maceuti ca
composi ti conprising a ¢ bund 9f Fornula |, or a

pharnaceutfcally accept alfl’ e8| t Whereof, in
association with a phemwigeuti cal ¥ accept abl e
carrier. Particularly, there is provided a

phar maceuti cal conposition conprising a conpound of
or a pharnmpceutically acceptabbe salt

i Wi th a pharnmac
Rrapy, mape parti
€re is—provided
onpri sing a conpo
or a pharmaceutycally acceptable salt
t her eof , -|n associ ation Mﬁ%a a pharnaceutlcallﬁ
acceptab € carrier use in any of the conditions™
di istemediael Intermediate 3

y
rIM for

of

Intermediate 4

isobutyl chloroformate ) Br 1. TFA, CH,CI, ) | Br
EtN, Et,NH 2. PhCHO, NaBH(OAc),
boc

1,2-Dichloroethane

N
Intermediate 5 ©)
Int i
o ntermediate 6
SR OUS I
w0 T

| I
P

OH

Na,CO,, Pd(PPh,),
Toluene/EtOH/H,0

Compound 1



above. In a further aspect, the present invention
provi des a nmethod of preparing a conpound of fornula
wo 2dos8/0ene8 enbodi nent, the invention provi des arPQI/SE®8T000013

for preparing a compound of fornula I, conprising: 3

t>3 / reacting a conpound oL formula Il with XXRor R

_O -Rt>3. Il wherein X is hal ogen; Rl is selected
fromC -ioaryl and C2-§ksdrs 9aryl, wherein said C

-1 oaryl and C2-6heteroaryl are optionally substituted
with ®ne or nore groups selected from-R -NO2, -OR

PN NHCF3, -C(=O R -C(O®
- NH @ - SBH, -SO2R, R
-C(% OR (=OrNR2 Nﬁé)(cafi@yﬂhdeand(/z}q
Ris, i indent |y, Ehydrogen or

sel ected f[rom Gi - 3al KyT_and mrdr ogen;
sel ected from - C(=0) -§4C: - S(=0) 2- R4,

wherein R4 Is selected from- H, G ~al kyl, TR76al kenyl
and C2. kynyl . 1 n anot her enbodi nent, theg pfesent
i nventisA provi des a process for pr eparia conmpound
of forrmula I, conprising: reacting a conpglnd of

f or mul §ompaungit h R1- CHO. wherein RL is selfgbegdfromC
-ioaryl and C2-6heteroaryl, wherein said 6 -1 oaryl and
C2-6heteroaryl are optionally substituted with one or
more groups selected f$sheme®R - N2, -OR -A, -Br,
-1, -F, -CF3, -C(=0OR, -C(OOH -NH2, -SH -NHR -NR2,
- SR, -SO3H, -S(IZR&?QE(:O)R -CN, -OH -C(OOR

C(@)NRZ - NRC( =0 gnd - NRC(O-OR wherein Ris,

_hdglpendently, a h i . 6al kyp-
se) fromd al kyl h rogerh
) or gi y ) )f\

—-
Pd(PPh,),, Na,CO,
N Toluene/EtOH/H,O
[}
boc 2. Trifluoroacetic acid
CH,CI,
Intermediate 5 Intermediate 7
0 H
R'-CHO N
NaBH(OAc), 7N O g
DCE ) 0
- I
or R'*CH,CI
K,CO,, DMF N

Compound 3: R'=2-pyridinyl
Compound 4: R'=3-pyridinyl
Compound 5: R'=4-pyridinyl
Compound 6: R'=1 ,2,3-thiadiazol-4-y|
Compound 7: R'=5-thiazolyl
Compound 8: R'=4-thiazolyl
Compound 11: R'=2-fluorophenyl
Compound 12;: R'= =3-fluorophenyl
Compound 13: R'=4-flurorophenyl



R3 is selected from-C(=0-R 4, -S(=02-R4, and -

C(=0-0OR 4, wherein R4 is selected from- H G
WO 2@aloksikg C2. 6al kenyl and C2 al kynyl. I n a fup¢heE2005/000013

enbodi nment, the present invention provides a process

for preparing a conpound of Itz roula 1, conprising:|

reacting a conpound of fornu IV wth a conpound of

formula V or esters thersgiemdd/ V Wwherein Rl is

selected fromC -ioaryl and C2-6heteroaryl, wherein

said CQi oaryl and C2-6heteroaryl are optionally

DRHOr nore groups sel écted from o=é&;o

Br5 -1, ©F, -CF3, A B C( = OHH
NR2, -CI'SR-CH SQ3H, ‘
-CN, -OH, ,o C(O)NFDZ -NRC(

NTs sel ectetgh bH a . 3al kyI
hydrogenn R3 is selected from- H,

C( 3
-S(O 2- and - C(=0-0OR4, wherein R4 i Iected
from- HG "al kyl, C2-6al kenyl and

C2. 6al kynyl . Parti cul arly, the conpounds o e present
i nventi o‘FP"H’REMhter nmedi ates used for the pEngar agbon
thereof can be prepared according to the s e
routes as exenplified in Schenes 1-5. Scheme 1 1. LDA

d 6a| kyI

ON | Internediate 1 bocSchemes5
0
N _o__cl
)N Br 7N O LY
Q, o
| - ) | Zn, Toluene
Pd(PPh,),, Na,CO, _ >
Toluene/EtOH/H.O 2. Trifluoroacetic acid,
2 CH,CI
boc N 2

|
boc
Intermediate §
Intermediate 8

oy C
PhCHO O
NaBH(OAc)3 /| |

Intermediate 9

Compound 10

Accordingly, the present invention provides a chemical intermediate of

formula VI, a pharmaceutically acceptable salt thereof, diastereomers, enantiomers, or
mixtures thereof:
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Internediate 2 Internediate 3 Internedi ate 4 isobutyl
chl orof ormate Et 3N, Et2NH I nternediate 6 HO Conpound

wd Sobesm2 Conpound 1 Conpound 2 Schene 3 | nt eramEsE®02000013
5 Intermediate 7 R1- CHO NaBH( QAc) 3 DCE or R1CH2C
K2CO3, DMF Conpound 3: Rl= Zﬁzgy“ di nyl Conpound 4:
R1=3- pyri di nyl Conpound 5: 4- pyridi nyl Conpound 6:
R1=1, 2, 3-t hi adi azol - 4-yl Conpound 7: R155-thiazolyl
Conmpound 8: R1=4-thfazolyl Compound 11R
R1=2-f | uor ophenyl npou d 12: Rl 3- fI royhenyl
Compound 13: = 9 ' ~

VI

wherein R? is selected from C;.salkyl and hydrogen;

R’ is selected from hydrogen, -C(=0)-R*, -S(=0),-R*, and —-C(=0)-O-R*,
wherein R? is selected from -H, C,.¢alkyl, C,.¢alkenyl and C,.¢alkynyl; and

R’ is selected from hydrogen and —C(=0)-0-C,.¢alkyl.

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 6 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 3 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 6 receptors and ICsg is obtained to determine the selective
activity for a particular compound towards & receptors. In the current context, ICsq
generally refers to the concentration of the compound at which 50% displacement of a
standard radioactive & receptor ligand has been observed.

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

a similar assay.
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Compound 1 Conmpound 9 Schenme 5 1. o Zn, Tol uene 2.

Trifluoroaceticacid, CH2ClI 2 Internediate 5
w0 rogoewezd at e 8 Conpound 10 Accordingly, the mESsH05/000013

i nvention provides a chem cal internediate of fornula

VI, a pharmaceutically acceptable salt thereof,

di astereoners, enantiomers, 28r ni xtures thereof: VI
Ian{% .&i R2 is selected from G ~al kyl and hydrogen; R3
—i-rsgle&ed from hydrogen, -C(=0-R4, -S(=0 2-R4, and

- O-0R 4, wherein R4 is selected from- H
Cdll &dtuggl , C2- 6al kenyl and C2. 6al kynyl; and R5 is

sel ected from hydrogen and - C(=0)-0-C i_6alkyl.

Bl OlrRieh &/ BEAI A TX SR ST S RAIRIES %fanhg@rebéb\{&%h@n

are found to be active towards d receptors I'n
negialy ANBEBY AR AN BTPRNN, insugpensibm A CRedt5% GQarih yhakkeflasks

cof BRAY RS RLhORMIM e 30 FoERUS, 0oy PurSuShoshcnd o

pgimbgeneticinpri sing activities, especially with regard to
agoni st.s potency and efficacy as denonstrated in the

rat A Bransagp drighsapndsasd e ond PRE (Renteining %MBIA,
. _ . _ o '
pH At T%m@%ﬂoy%ﬁzeﬁ éﬁrl?eoﬂﬂ%%‘} {%? 30 %Lcaérgtg %nexge-:lc\:noltdﬁysm

VIVvOo activity an y not y corr
bulfienhiOngM diris pli t7yQ, 2ISmNMEBTEA | witk iphérylasthglsalfomy] fRoHoe Adted

juslt %ri%re I?Steetg OfS(NImM 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 assavs

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

various concentrations. Total (TB) and nonspecific (NS) binding are determined in
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their activity toward d receptors and | C50 is obtained

to determne the selective activity for a particular
waEmopoenzB t owards d receptors. In the current BONSEX05000013

| C50 generally refers to the concentration of the

conmpound at whi ch 50% di spl acenent of a standard

radi oactive d receptor | i gadd has been observed The

ti VItI dtovvards m.r tors
g et dhuBlen ot R rong FRRES T TR (15 TR ffened
andahdubtelitaup §°HONB0- 29319, £Rdr!vehiSl BB e é&t&h@i}%@aﬂ?&wﬁm
K, d and m recegtors and neonyci n resi stance are gfown

vacpurs{Hisesssingrvashe @ with aheuts @ raifmbe fred vedsh buffbxa(éﬂsnM Tris, pH

7 @3&%@%@?@%@0 b Bt el R e A ReCHaE Ble i A8 P d%
optighettiafie. The sadloddtivity €dpin) 1©taBR3 dnaRe ﬁﬂhl@h@ﬂlegsu'x‘_iéﬂ\'avuh a

EDTA pH 7.4). The brains are honogeni zed w

th
b%‘FWFeé ﬁftﬁrosoalsl@g dhecfiltera for at feasiclehdn lrrannvg.ass @ormmmgﬁ -7Tml
sc{nl‘?]’ WI{ ﬂﬁ d. QHh]Z fagsa S W%@plgﬁ% dep wel platesbtrhe ﬁltrat{on 1s

ov@r %Api‘dlcé Pﬁmsaal&d fivifdtees; kwhidh d'r)B/B@s}ﬁidh&IﬂDB Xx.1 ivbwhgletnefer, and

oI Bt ST 5 A o Bt 2 b3 R Mob pyphary

afPWdlﬁ‘@g@ﬁlMﬁﬁﬁo Kih@latiol fEweR, 0.1 rnMfroma 0.1 M
stock Tn ethanol), incubated on ice for 15 min, then

]mlgg th lytron for 30 sec. The suspensi on
E HEPASS S\CI)MOOg(?rag;) %/or 10 mn atS4OC The P
su peﬁ{éaat gggt %\%Hﬁg ?ﬁxeo&nig%en& t hseurgc? %%r cﬁtg an{n§ t}f';e geﬁree

resuspe un as ore e Su

to bi¢h thpicompautirls Q@d&tdﬁ e0mpIesl asfvdlesthe BHIRPOORIGTIRIO Gidbteins
30 min. The pellets are resuspended in cold Tris
to highelhe FeROPIORAATT Epwyle.. Insbe G T6)biedite Sisar, GHRITE

wiftl'l {é@ COB%OLJS&SS arfd hiembranes from HEK-293S cells expressing the cloned

human opioid receptors or from homogenised rat and mouse brain. Agonists stimulate

S ipfsembined

GTP[y]*’S binding in these membranes. The ECsq and Emay values of compounds are
determined from dose-response curves. Right shifts of the dose response curve by the
delta antagonist naltrindole are performed to verify that agonist activity is mediated
through delta receptors. The E.x values were determined in relation to the standard &
agonist SNC80, i.e., higher than 100% is a compound that have better efficacy than
SNC80.

Procedure for rat brain GTP

Rat brain membranes are thawed at 37°C, passed 3 times through a 25-gauge
blunt-end needle and diluted in the GTPyS binding (50 mM Hepes, 20 mM NaOH,
100 mM NaCl, 1 mM EDTA, 5 mM MgCl,, pH 7.4, Add fresh: 1 mM DTT, 0.1%
BSA). 120uM GDP final is added membranes dilutions. The EC50 and Emax of
compounds are evaluated from 10-point dose-response curves done in 300ul with the
appropriate amount of membrane protein (20pg/well) and 100000-130000 dpm of
GTPy*’S per well (0.11 -0.14nM). The basal and maximal stimulated binding are
determined in absence and presence of 3 uM SNC-80
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resuspended in nmenbrane buffer ( 50 MM Tris, 0.32 M
sucrose, pH 7.0). Aliquots (1 m) in polypropyl ene
wa ubgesesse frozen in dry icel/ethanol and st or et TaE2005/000013

-700C until use. The protein concentrations are
determ ned by a nodified Lowy assay with sodi um
dodecyl sulfate. Binding as8hys Menbranes are thawed
at 370C, cooled on ice, passed 3 tinmes through a 25- .
Wedle and d|Iuted into binding buffer (50 niV
Tris, /' BSA (Sigma A-7888), pH 7.4,
vm| &heusse@ﬁ@ mthm(s was caleulptedias TB-DS, vt ha§B ia the 22

been reshl add d m
prifspls ¢ {Rerio80 st rRUEd: PRSBE Rk diRishibe AT Sopfr R
VaNidsBfaCs, 8 HilQostficisne(ray eadigands ﬁQﬂspl&XrYg':_)spéBi\ﬁcally bound
ol ypropyl ene tubes containing 100 m of the
ra@pbgmﬁlrwa@ saleglaied|frag lagitphers QOW figing pregragw spefussd-igand,
I d
CrP R R0 SR, bPREceo B, VRIS ofREnBRTERERAC fom e
Clahg Fougsdffl reqhamnMelaﬂ &pﬂeElM Vseallges oTIl‘(ésoI Kl myweere o¢goeted dor
.an inc bat Iéu_%\chfor 60-75 mn, after which tine
ligap tG?)tﬁ ea&? GBS RIPGFMEREEHINSS i | t er ed and washed
it mp@% (L e pEREoNSD AR ST L bthe PH
through GF/B filters (Watnan)
prpﬂeasloamwnfwd same loé thetint2tmédaats W po theerirepydrativs theme are

d t th filt i
scfies e e i beb” et Bedch otdide hymih & pieptas far
ceft@in cdmpbeRdstof trdpreSenfinVetticH iS i€ Qietrangd ¢tW. B IYMm 2.34 nM with

scintillation fluid. If the assay is set up

ang@ersee e£0.98 apl.wEhe E§$oa‘tné §oEah towards hlatlarb?nrchpt@n/@r these

L5 FEc AP AL B8 B SR SR

T}%hcsoTﬂoezafdsI}mﬁfanﬁd aaiiQSreaAs;ﬁoxe dorthe dompounds op eunivention is
(Packar after gddl n 50 M NB-20Q scintillation
gepergllyy r—|rangrca AEet 200 el andifenM qotf00mMedesnprtyely

the conpounds is measured by determ ning the degree
Receptor Saturation Experiments

Radioligand K5 values are determined by performing the binding assays on
cell membranes with the appropriate radioligands at concentrations ranging from 0.2
to 5 times the estimated Kg§ (up to 10 times if amounts of radioligand required are
feasible). The specific radioligand binding is expressed as pmole/mg membrane
protein. Values of K and By, from individual experiments are obtained from

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

according to a one-site model.

Determination Of Mechano-Allodvnia Using Von Frey Testing

Testing is performed between 08:00 and 16:00h using the method described
by Chaplan et al. (1994). Rats are placed in Plexiglas cages on top of a wire mesh
bottom which allows access to the paw, and are left to habituate for 10-15 min. The
area tested is the mid-plantar left hind paw, avoiding the less sensitive foot pads. The

paw is touched with a series of 8§ Von Frey hairs with logarithmically incremental
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to which the conpounds receptor conplex activates the
bi nding of GIP to G proteins to which the receptors
wazmsoaupd ed. I n the GTP bindi ng assay, GIP[ g]ESISSE2005/000013
conmbi ned with test conpounds and menbranes from
HEK- 293S cel | s expressing the cl oned human opi oi d
receptors or from honogeni s2f rat and nouse brain.
oni sts stimul ate GTr@é ‘]55358 bi ndi n in these
st1 a35r(84d 0-6Fnke2 &S 3 AES- @blaaésl aft %m(ﬁﬁmgn&rﬂé

?’ﬁ}e egﬁgs e %?I:elfgg onse %@}1\5}2 ﬁg&ﬂ{i@e&g A \ﬁﬁ lze ant }ggé%rsphel{g drdicRlar to

thtﬂplahfar netfdce wathesufficiémtrfored td caude tisfighttbakliapainst the paw, and
ivity is mediated through delta receptors. The E
helda@& aPRrozinyately Ocfotes PRsn Y POSHI YecTeaRqns e istnotedHé thapaveissharply

wRGEAR Bl i ety oA oV ARPUS R L Bs e GRTRAUTE
posiiive bespomeGFBntRaatldn mlcnnsmmﬂsxt anasbigueud respunde, ahd Ay ich
assed times through a 25-gauge bl unt-end needl e and
caffs s gﬂn?lﬂstslfspeéﬂﬂgs bi ndi ng (50 nMM Hepes, 20 mM NaCH,
100mM Nadl , 1nM EDTA, 5 mM Mgl 2, pH 7.4, Add fresh:
L 1% BSA ). 120nM GDP final is added
menbr anes di |l utions. The EC50 and Emax of conpounds
ar e heanimatls @rertesied ampessoneratiyssley l depha &6 Actrested griuipeThe

SOkl b s RSB Bl MERb b i o Byeautoso

Tepﬁlﬁg isatdrtedQvith the 2@4Hidir, inTthe nhiddRlof aeckeriBX i Sxhuli are always
stigreral ated binding are determ ped in absence and

PESeRISE i & CORSCRULRNG VENCYOOhAT 25Canfing of desqending, Jaithg gbsence of a
pabsJ \Qﬁhd}gwsﬁg%épdff?étoctﬁé it 1&{;@1&&&1@@%&&% r iifuiaBis N

he presenc [ various t conpolinds Was expressed
prmntpdr inghe exgmt of payowtthditawah theviadxti esalodr Istmblisasichdsén. |

ffj di spl
Ol bR e b oo SRR B RS PR inte fmpedliate
vidiRy bf kB0 BeshdldYshd douhfifPofhed GYEBp s bed sl e 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%¢*¥¥ /10,000
where Xf = value of the last von Frey hair used (log units); k = tabular value (from
Chaplan et al. (1994)) for the pattern of positive / negative responses; and & = mean
difference between stimuli (log units). Here 6 = 0.224.

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

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

Control threshold (g) - allodynia threshold (g)
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G aphPad Prism SigmaPlot, or ReceptorFit. Val ues of

Ki were cal culated fromthe Cheng-Prussoff equation.
wOoMeasi066R8E. M val ues of | C 50, Kland n were reppamsEdodsmnool3

ligands tested in at |east three displacenent curves.

Based on the above testing protocols, we find that the

conpounds of the present ingéntion and sone of the

L nt er medi ates. u in the preparation thereof are
Administra Jeﬁém%ﬁﬁ&eceptors. General ly, the 1C50
t owar ds hunman g r%ceptor for certain conpounds of the
pr es®## arepispter GHorutansouslyeintrapgraiongally, pyrapgpously oz graliy)
i . 0 i.
il P AR o By Mool R0 A0 B A (e
coinfppund agkthefvod F4dy el vatisSdepending updn theddhture of the test
respectively. The 1 C50 towards human K and mreceptors
COFT&OB{‘&e compounds of the invention is generally in the
ranges of 84 nM 7200 nM and 49 nM -1800 nM
W ely. Receptor Saturation Experinents
Radi ol i gand K val ues are determ ned by perform ng the

bi ndheriicaskiayil ringeabdpminahperirastiony when fbniai@pnrgbri at e
i RO AR BT, PG Sl S BRPRAY kel When

anaR@kioldngante idministeed, aliie déwaibedhRyemditds Feefedueditly observed
radi ol i gand binding i.s expressed as pnol e/ ng nenbrane
R

ang,the gug selpgled ag 2 ppteptialggossendidaien i ndi vi dual

S5 PeA pERicTe AdyARbPNEEnd FARAORSRERA dult &1 the following
eléments anegiresenit) die adroalris notgntnmovenent thd losvenbabdd is slightly

Det n [ O -Al | odyni a i Von Fre
deEsTadh [ RSP LR ghHe i St Babbg s caBpeyys of
thé! preBéht iR niBA Badosteate iR fcY ifHIRbABS StitAh reéﬂ%ﬂ?ge after

Rats are placed in Plexiglas cages on top o
oralednsingoftlol0atmelfkeal | ows access to the paw, and are
@) &ltidn® pPgRkat e for 10-15 mn. The

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.
(i) Solutions administration
The compound (drug) is administered orally, intraperitoneally (i.p.),
subcutaneously (s.c.) or intravenously (i.v.)) at 10 ml/kg (considering the average
mice body weight) 20, 30 or 40 minutes (according to the class of compound and its
characteristics) prior to testing. When the compound is delivered centrally:
Intraventricularly (i.c.v.) or intrathecally (i.t.) a volume of 5 uL is administered.
The AcOH is administered intraperitoneally (i.p.) in two sites at 10 ml/kg
(considering the average mice body weight) immediately prior to testing.

(ii1) Testing
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area tested is the md-plantar |eft hind paw, avoiding
the less sensitive foot pads. The paw is touched wth

woaosoaees of 8 Von Frey hairs with | ogarithm ®aiiSE2005/000013

incremental stiffness (0.41, 0.69, 1.20, 2.04, 3.63,
5.50, 8.51, and 15.14 grans; Stoelting, 111, USA). The
von Frey hair is applied fr@f underneath the nesh
flo per. @lfcular Eo the plantar surface wth
suf f qQuse) 13 oRseried Tar & peried ofA{cmeimuteg ang Argaymber of
occBGoRAWriRME ALE fold AR g% lg@hﬁﬂh}! eRd B € %Qﬁgﬁner@ Mice are
positive response is note e paw I's sh
kept inhddiawhual Tahoe bk’ ’r@gesrwﬁtj |cantebt3bedpmg Aeotal/@ﬂ 4 mﬁcet dne

' | d t
SR PESETGH 3 W sgme s g st erd RO PRSP, and i n
SUClFGraRexidtd afd hﬁﬂiétyshldesmdl@ﬁﬁﬁts eéfﬁcé@sﬂah Beent és%b‘ﬂﬁ%ld in

The aninals are tested on postoperativé day 1 for
thegpllarrseidtee donfliettpst imthe r80% wi t hdr awal t hr eshol d |s

Toe aUe Rt Q) ghiEilRsin? Mo RES Rficellop R RN o

establited ifi tid BSay &striBed by’c‘(EcﬁltﬂthetW 66 @h&ttah Uo@‘nal of
consecutive way, whether ascendin descendi n

PRy RS g CHRAEOTTEHN T LAY or Ry DY + SFGDHGA0 T 12083 Feb, In the
anitially selected hair, a stronger stimilus is
presented; in the event of paw w thdrawal, the next
APBRFONAT TR NIV TERIIREER Qgﬁggﬁ;ighfeshm d
i 6 responses in the
i mredi ate vicinity of the 50%threshold, and counti ng
Sulfiedth@né housiagponses begins when the first change in
response occurs, e.g. the threshold is first crossed.

I n oages mahes agdbf Batiel aas {El5l200¢) sledRuiddtn cphiPR ofF in a

stimuli, values of 15.14 (normal sensitivity) or 0.41

temiperriwaConirolled senymi(22°Caf @ 7P ¥stpuidity.cl2yh gkt Exfiranents

resul ti at t.er.n ,of Q nd, negat,i ve.r
wof GO B0 PRSP SR e B
litRutn aMdidre sanidEced aﬁﬁle&a@ly’&ﬂ%%ﬁ%gambnt hr eshold is

i nt erpol ated using the fornul a: % g threshold =

Sahpgigf +k d) / 10,000

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

a reduction in USV.

Administration of LPS

Rats are allowed to habituate in the experimental laboratory for 15-20 min
prior to treatment. Inflammation is induced by administration of LPS (endotoxin of

gram-negative E. coli bacteria serotype 0111:B4, Sigma). LPS (2.4pg) is injected
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where Xf= value of the last von Frey hair used (Il og

units); k = tabular value (from Chaplan et al. (1994))
w0 mos/hdee2gpatt ern of positive / negative respornEEBSE081000013

d = nean difference between stinmuli (log units). Here

d = 0.224. Von Frey thresholds are converted to

percent of maxi num p035| bl e28ffect (% MPE), accordi ng

ink BB RAEL G s Yoot Rk BSOSO 4o 85
surglé‘ell |t&‘ﬂ)ﬂﬂfu@s fflled %ﬂb&né Dacktntd]. mrpi)et%érﬁtg%?hg i§ Bushed

| odyni a threshol g) Adm ni stration
rowabftamdcadoﬁ@nslumd mcnsmmo:& abdut kb suhadecto espgse the skull surface.

RSB SR BB B RS B Rkl Bedregm
1.Dainieesapdtnb %élﬁ&b@@(s@élﬂhpﬁhr@? AR YRS AR 8 sURike of the

Frey test varies dependi hg upon the nature of the test

skgly Iﬁwthd) in\th¢ tatdralgvensie. AcRY isanjactied vidi 4 sterileistagnless steel

neB e Q2R 8 ERES ) tong o e A LR My ef Esesvrige by

pdlm»yle&qqm ?r@ezd yuetra@é 084 h%ﬁ sté%@ﬁmaa@ﬁsﬁ%l Gt HESHBS (20-

are "adm ni stered escri bed noverment is |ess
Gy lﬁ@bﬁsreqh pVer ang §e¢wqutoah@261€enq¢dledays%h@mp @luectg create the desired
ST&}Q}‘-‘? tthl al good candidate. A conplete and typi cal
iCh hg reflex is considered only when the foll ow ng

eI erTEﬂlllo‘wx@g ehPinRB s of LPS, thehésdle fetnaittin iphcsPoremRidtitional

| ower. _back 1 s slightly depressed; the plantar
lﬁa%tﬁ@élpvvd%l figsem ophigsompownk drepdnreaoved. The igcigion s closed, and
P ROR b, i G S apt MSHEA R SORPARERAS, o2 5h pricr

todesahg.dosi ng of 1-100 nmol /kg. (i) Sol utions
preparati on
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
by a system (AirStim, San Diego Intruments) capable of delivering puffs of air of
fixed duration (0.2 s) and fixed intensity with a frequency of 1 puff per 10s. A
maximun of 10 puffs are administered, or until vocalisation starts, which ever comes

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

Experimental setup for and ultrasound recording

The vocalisations are recorded for 10 minutes using microphones (G.R.A.S.
sound and vibrations, Vedbaek, Denmark) placed inside each cubicle and controlled
by LMS (LMS CADA-X 3.5B, Data Acquisition Monitor, Troy, Michigan) software.
The frequencies between 0 and 32000Hz are recorded, saved and analysed by the
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Acetic acid (AcOH): 120 nL of Acetic Acid is added to

19.88m of distilled water in order to obtain a final
wombiess1sf 20 ml with a final concentration ofPCQ/&E2005/000013

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

for injection. Conpound (drug) Each conpound is

prepared and di ssolved in tB2 nost suitable vehicle

A SR RSt o

Progratinying bid Aapigsisponeal |y (i.p.) , subcutaneously
(s.c.) or intravenously (i.v.)) at 10 m/kg

CétapbendiaDrigs)t he average m ce body weight) 20, 30 or
'TO'EnTW?gT%élccordi ng to the class of conpound and its
h
N R I e e e e B

raven r|
at| a wbhmdnfeﬂaﬂnl/kg (Foliovymg compoure! (dfug) abininiStradida] diGhBaes.
is.,adnmnistered intra erltoneally (i.p.) in
rewdéf’g@g ofigin cﬂgeﬁk‘é‘tlfté’é‘ﬁQ Efé Mg the average mice
body weight) imediately prior to testing. (iii)
ngThe ani mal (nmouse) is observed for a period of
20 minutes and the nunber of occasions (Withing
r ef ITheyeersdiag iama ﬂ@f@ﬁ@h h eetiestof ﬁhastgnbl amﬁ Faurer analyses to filter

(oRa8E 3Bt Moo OB b QR et SRS
expiebseldlay tihaedn-egEM. Stb@stﬁ@l@gﬁlﬁﬂﬁ}ce ‘i’é"é%sé‘s@éﬁ !55‘?1'1% ?ﬂé’st for
t hree doses of drug. For the anxiety and anxie

coppaiizothebmesn nafe) ang dyP SHaentesbrats, and o WashAN OV]Atfhléowed by

t I t in the r For
L?ﬁ%:] é’t‘i ona‘) Cgﬁ’lpglg{b%ltté {([';os?%ac) fn8r elftﬁatll\éegﬁsoé difference
beBideh Gacups G@ébri@ﬂel%ﬂts?é?ﬁﬁ@hﬁ%th% rhiR@n@s panfEsTdo ded by
Coutinho SV et al, in Anerican Journal of Physiology -

Expaamenss atesspeated a inimyay offthpdintsogy.  282(2) : G307- 16,

EXANPINEP: i n the rat.

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.

INTERMEDIATE 1: Methyl 4-[(dimethoxyphosphoryl)methyl]benzoate

A mixture of 4-(bromomethyl)benzoic acid, methyl ester (11.2 g, 49 mmol)
and trimethyl phosphite (25 mL) was refluxed under N, for 5 hrs. Excess trimethyl
phosphite was removed by co-distillation with toluene to give INTERMEDIATE 1 in
quantitative yield. 'H NMR (CDCls) § 3.20 (d, 2H, J = 22 Hz, CH»), 3.68 (d,3H 10.8
Hz, OCH3), 3.78 (d, 3H, 11.2 Hz, OCH3), 3.91 (s, 3H, OCHj3), 7.38 (m, 2H, Ar-H),
8.00 (d, 2H, J = 8 Hz, Ar-H).

INTERMEDIATE 2: 4-(4-Methoxycarbonyl-benzylidene)-piperidine-1-

carboxvlic acid fert-butyl ester

To a solution of INTERMEDIATE 1 in dry THF (200 mL) was added
dropwise lithium diisopropylamide (32.7 mL 1.5 M in hexanes, 49 mmol) at -78 °C.



10

15

20

25

30

ADDI TI ONAL I N VI VO TESTI NG PROTOCOLS Subj ects and

housi ng Nai ve mal e Sprague Daw ey rats (175-20Qg) are
whoesees12sn groups of 5 in a tenperature contr obdBSE2003000013

(22C, 40-70% hum dity, 12-h light/dark). Experinments

are perfornmed during the |ight phase of the cycle.

Ani mal s have food and water3@d |ibitumand are

sacrificed inmediately after data acquisition. Sanple
Theseast om mixoraungs they @hlwgedu tAGYaTBS r@% (gsBPespturespriorttp addition

Of?p g}?r%eué&%%? %%Eyltméllpgﬁﬁl popol ﬁacc ari é%{) EB@'} dl%’l:ﬁ{F} fdter

12 lhEbSﬂter xeaét&ﬁh rﬁﬁxnﬁé wae qienchediwith maita 300 ML) ahe extesttetd with
e four groups is then vehi cl e-treat ed

etfwh weé%te (fhé 389 mn_lr) The eoantingsl Qrganic @hasep weredriss Qust MeSOs and

|
SRR R KPR, SRR R Bledty, EARShIER R0
provedeINEE R ECRA TEr 23 avwhite solide(Srédhvig 3GVQ U R (e@1 V32412074,
or_vehicle: the pther four grou s are

con‘pound@é dr ua%

285%-ddl 8ol % A 6URHAT - 38R+ 2 78rcmst KHNMRIGHCIsTR ff(ﬁf &),
f -

2.32?('&,4%%? Véﬁ lélﬂei & ﬁfs b @Hﬁf %@;‘2{ Jieﬁé‘ﬁzV?HE 3@3@% =

can cont reduction
5. 5w 2H)s B 18AL(S, GitY, ICHHS. m(ss 1H; €5 1. m;ew #6 M) 2H;AreH), n
t he experi.nmen | akp ator for riLor to
794 @al mok Hoy I A R M (R Bk 2Banstn bttad. da 7,

( 0 f tive E. coli bacteria
12’;":23Ir igfé%el‘%gdt G905 n1421 95@8*1[_@%@(2 ang) i s

INTR ' cp Eﬁ?ﬁm‘&-&’ bl oS Eﬁ’oxgkratr%oﬁgl) ghén&lﬁngthyl]-

UTI
plﬁ@hﬁﬂe-(luﬁsbamﬁracicsﬂf‘ﬂ-bm@llastelﬂaeSt hesia. The skin
between the ears is pushed rostrally and a

| ondiotasdlixtiae of ICTERMEDIA DD 4.2 leC 18 trindIRERI K&C@(@‘Iﬁ%

the skull surface. The puncture site is determ ned

dry diehlorumnethanet (@80 md) Wﬂﬁﬁd%ﬁ wlptin efdremmer? dgrd § mmol) in
30 mL CH,Cl, at 0 °C. after 1.5 hrs at room temperature, the solution after filtration

of K2COj3 was condensed. The residue was then dissolved in ethyl acetate (200 mL),
washed with water (200 mL), 0.5 M HC1 (200 mL) and brine (200 mL), and dried
over MgSQO4. Removal of solvents provided a crude product, which was
recrystallized from methanol to give INTERMEDIATE 3 as a white solid (6.07 g,
78%). IR (NaCl) 3425, 2969, 1725, 1669, 1426, 1365, 1279, 1243 cm™; '"H NMR
(CDCl3) 6 1.28 (s, 9H), 1.75 (m, 1H), 1.90 (m, 1H), 2.1 (m, 2H), 3.08 (br, 2H), 3.90
(s, 3H, OCHa), 4.08 (br, 3H), 7.57 (d, J=8.4 Hz, 2H, Ar-H) 7.98 (d, J=8.4 Hz, 2H, Ar-
H); CNMR (CDCl3) § 28.3, 36.6, 38.3, 40.3, 52.1, 63.2, 72.9, 129.0, 130.3, 130.4,
141.9, 154.4, 166.3.

INTERMEDIATE 4: 4-[bromo-(4-carboxy-phenvl)-methvlene]-piperidine-1-

carboxvlic acid tert-butyl ester

A solution of INTERMEDIATE 3 (5.4 g 11 mmol) in methanol (300 mL) 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 HCL
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1.5mmlateral (left) to the | anbda (sagittal suture),

and 5 mm bel ow the surface of the skull (vertical) in
wdateshaimral ventricle. LPS is injected via aKimesn2bes/000013

stainless steel needle (26-G 3/8) of 5 mmlong

attached to a 100-ml Ham | ton syringe by pol yethyl ene

tubing (PE20; 10-15 cm. A Alpm st opper nade from a
INGHRMESTAEE(ZE-3 H)g7b nd secured.to .t he

26- G needl e 4%@ Sﬁ%y@y&lsg?oggte?é?% @E}F QOYVﬁg Wegfqﬁgan'aﬁn
NM&ADCIEDS I di(s)@H, Fsu)i mmg&q,q_& 95 HA8,1 ANQMeedh edd, 1= 5.5

ditional 10 s to allow

r ins_in_place for an a
Hﬂi%fn]?ijé’i %#D SPHAS Jeotd dilm&; 1 HneM)i 3.54 éddJetls.5 Hm 6.1 Hz, 2H),

iG] $LQ | 084k, e I s returngd to i
AT o b2, SORE, SRS Thie B RHDRR IR i 5
283, 310.5pB4.0 44.0, 1163, i1 2&17, BoRENBORN B 7 S0 1696 #jg3.Puf f

stinmulation The rats renmains in the experinental

. L . ug)

INTHRVEDYATE 8} 140/ bshol(Bib FhBHoAr 1énd

arfoxylisca pithutel d¢steer | aboratory. One rat at

atime is brought into the testing |aboratory and

pl adedk salutopnodfd BT ERMAEDPAKE & (1.0183 2cthmadly ighiry S t hen
enuating ventil ated cubicle

.placed.in sound- at t
didhdremeEthaRe AW R alag0df Wasrdird ssebpisielaroformpie 450 me, 3.3
h T h Vel f . air-pyff
w95 B8 2R AOMER B 4o
alleyed tnw 4ol toSobim terBperafiire gftdr Nt MY lvenPndie %Vﬁlgoratec(lj and
an

del.i,verin uffs of air of fixed duration (0.2 s
TESEE YAt BHLRPRPCfer veen otk acetle ind water TG organic phase wes
i f Nl r nti.l
e e Ak B oA SRRV & anBls $fVideda mpe
pragluet, pliich waerpugified by dtash throfnatopeaphgtito give ENTERMEDIATE 5 as

BB 1 SRR 50 S B S T e,
11 {528 AHPNMR (CDCls) 6 113 (br, 3H, CHs), 1.22 (br, 3H, CHs), 1.44 (s, 9H,
‘Bu), 2.22 (t, J = 5.5 Hz, 2H), 2.62 (t, ] = 5.5 Hz, 2H), 3.33 (m, 4H), 3.55 (m, 4H),
7.31(d, J=8.0 Hz, 2H, Ar-H), 7.36 (d, ] = 8.0 Hz, 2H, Ar-H); *C NMR (CDCL) &
12.71, 14.13, 28.3, 31.5,34.2, 39.1,43.2, 79.7, 115.9, 126.3, 129.3, 136.8, 137.1,
140.6, 154.6, 170.5.

INTERMEDIATE 6: 4-[brom0[1-phenvlmethvl)—4-piperidinvlidene]methvl]-

INV,N-diethylbenzamide

.

To a solution of INTERMEDIATE 5 (1.0 g, 2.2 mmol) in dichloromethane
(15 mL) was added trifluoroacetic acid (2.2 mL, 22.6 mmol). The reaction was stirred
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sound and vi brations, Vedbaek, Denmark) placed inside
each cubicle and controlled by LMs (LMS CADA- X 3. 5B,
wazs0gazpui Si tion Monitor, Troy, M chigan) sofRCwSE2005/000013
The frequenci es between 0 and 32000Hz are recorded,
saved and anal ysed by thesane software (LM5S CADA- X
3.5B, Tine Data Processi ng BBni tor and UPA (User
Pro ranm ng and A Commpounds (Dru
f@f&m&g&g namsb%dc wifh B%’t‘%é‘éﬁmg“@ Iyﬁaoxvrdfs(l
N2t QH‘ i BYENWaS @k BridPhNBSO S fitdfbd ki cSiRbh
)corrr?ou%ad (d?ug) adrrlll ni stra?ﬁc)aﬁ ani ma care t?éé’%ﬁ?)n léea
yetlowishled (64dmhgi &83b). ddgesllowtsolid Wasrdxssxilvd:cbmt]i ,hglichloroethane

(1P Dot il B T eband SR SR Gt dride
(680K HAmal) ok OadC WERk Sk on,amgm befcbnPlenipltafie ihe

data are expressed as the mean ~SEM Statisti cal
rem’ugn wfas ddnied with dicklerpmathansiand whshaskwith saturatedpauesys rsodlum

iR IR e AR de Wbttt e g Ry Bl ofometine

and fesdonitifdd dranid exigactf Weetdriéa (BRSO, )) fillefddend@Refcentrated. A
bet ween groups_i s _considered significant with a

QuARtHRR Ao oL BN BERMERIATE @ sies Rbiaingd 45 8 yebou deasd a

mn| mum of t wo tlmes EXAI\/PLES The |nvent|on WI||

analézed and biologically tested, and which are not to
be Cmnstrued as I|p1t|ng the i nvention. | NTERMEDI ATE

: S yphosphor vnnet hyl | benzoate A
hyl ) benzoi ¢ acid, nethyl ester

To a flask containing INTERMEDIATE 5 (5.04 g, 11.2 mmol) was added toluene
(100 mL), ethanol (100 mL), 2.0 M sodium carbonate (35 mL, 70 mmol) and 4°’-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)acetanilide (4.39 g, 16.8 mmol). The
solution was degassed for 20 minutes and then palladium tetrakistriphenylphosphine
(1.28 g, 1.06 mmol) was added. The reaction mixture was heated to 90 °C and was
stirred overnight under an atmosphere of nitrogen. The reaction mixture was
concentrated in vacuo and the residue was diluted with ethyl acetate. The solution
was washed with two portions of brine and the organic layer was dried (Na;SO,),
filtered, and concentrated. The residue was purified by flash chromatography, eluting
0% to 100% ethyl acetate in hexanes, to yield the BOC-protected intermediate as a
brown solid. The solid was dissolved in dichloromethane (40 mL) and trifluoroacetic
acid (10 mL) was added. The reaction was stirred overnight at room temperature.
Saturated aqueous sodium bicarbonate was slowly added until bubbling ceased. The
layers were separated and the organic layer was washed with one portion of saturated

aqueous sodium bicarbonate and then one portion of brine. The organic layer was
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and trinmethyl phosphite (25 nL) was refl uxed under N2
for 5 hrs. Excess trinethyl phosphite was renpoved by
weoodivedtizg | ati on with toluene to give | NTERVEDP@AIEE2D03/000013
quantitative yield. 1H NWR (CDA3) d 3.20 (d, 2H, J =
22 Hz, CH2), 3.68 (d, 3H 10.8 Hz, OCH3), 3.78 (d, 3H,
11.2 Hz, OCH3), 3.91 (s, 3H}30OCH3), 7.38 (m 2H,
Ar-H, 8.00 (d, 2H J = 8 Hz, Ar-H). | NITERVEDI ATE
cried (S GR 50 pnanieg's BdN TERAE DI RE (Aeoiso 2570

[ ' r t4dan I I
as il%r@\% goﬂo?,é&O?%é Iﬁ?él o T.%g-aég&ogﬁ' ] %gglll M&B@B AE
2.1 Qs§‘ﬂﬂ] Qpglan de, 113)23723%35(:5,!\&}% 3M€>Gi5193§n 219) mml()l Bt
C.The reaction _m xture was

84%Hz,o?&9> { dib@riat 828 Hz: P8, 19 @dért& %ﬁth 2H), 941 1 T= 850

Hé)fZIlIy tert - but oxycar bonyl - 4- pi peri done (9.76 g, 49 mol
OO L dry THF). After 12 hrs, the reaction mxture

" y 30 ) and extracted with

: e conbi ned organic
[ (m&mmnmrcarmmﬁ»hemnmbgﬁ%ew t-pepvéidinada@Boxicicid®1d-
crude product, which was purified by flash
%&Mﬁ&@é&ﬂwy to provide | NTERVEDI ATE 2 as a white
solid (5.64 g, 35%. IR (NaQl) 3424, 2974, 2855, 1718,
3 1606 1427, 1362, 1276 cm 1; 1H NWR (CDC 3) d
iNfs ] = 5.5 Hz, 2H), 2.42 (t, J =
(t, J = 5.5 Hz, 2H), 3.48 (t, J 5.5
,3HOCH3)633(S IH, CH), 7.20 (d
. 2H, Ar-H), 7.94 (d, J = 6.7 Hz, 2H, Ar-H);
13C NWR (@DCIB) d 28.3, 29.2, 36.19, 51.9, 123.7,
127.8, 128.7,/ 129.4, 140.5, 142.1, 154.6, 166. 8.

| NTERVED! ATE 3:
4- Br ono- 4- r B¥%no- (4- met hoxycar bonyl - phenvn- et hvl | pi pe

o e dnSERRRPLESES b Bt A i s 03

ml(,)]arﬂ eflanbN(5dhl.) d'a§ﬁﬂdéﬂGnﬁﬁlhaﬁl&n&%ﬁnﬁé-éc1M§dl®dﬂl6ﬂd@(0 578
solution of brom 2 m% 18 mmol) in
g, 3.33 mmol) and 2 M Na2CO3 440 mL). The solutlon was degassed with nitrogen

for 20 minutes and then tetrakis(triphenylphosphine)palladium (0.256 g, 0.222 mmol)

was added. The reaction was heated to 90 °C and stirred for 5 h under an atmosphere
of nitrogen. The reaction was cooled to room temperature and the mixture was
concentrated. The residue was diluted with ethyl acetate and washed with two
portions of brine. The organic layer was dried (Na,SQO,), filtered and concentrated.
The residue was purified by flash chromatography (50% to 80% ethyl acetate in
hexanes) to give INTERMEDIATE 8 as a yellow foam (0.68 g, 66%). '"H NMR (400
MHz, CDCl3) & 1.08-1.18 (m, 3H), 1.19-1.29 (m, 3H), 1.47 (s, 9H), 2.26-2.33 (m,
2H), 2.34-2.40 (m, 2H), 3.22-3.36 (m, 2H), 3.40-3.48 (m, 4H), 3.48-3.60 (m, 2H),
6.61 (d, J =8.20 Hz, 2H), 6.88 (d, J = 8.40 Hz, 2H), 7.12 (d, J = 8.20 Hz, 2H), 7.30 (d,
J=8.20 Hz, 2H).
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30 nL CH2C12 at 0 OC. after 1.5 hrs at room
tenperature, the solution after filtration OFK CO8 was
weondesdesl. The resi due was then di ssol ved i n BthyE2005/000013
acetate (200 nL), washed with water (200 nL), 0.5 M
HA (200 nL) and brine (200 n), and dried over MySO4.
Renoval of sol vents provi de$d a crude product, which
recrystallized from rret hanol  t o gi ve | NTERMVEDI ATE
MEDLA 9' methyl4-[{4- yiamino)qarbenylphenyB iperidin-4-
298 4, 1365, 1279, 1243 cm1; 1H NWR
liddE3metit ba:lm?tg’175(m”_l) oo (m in.
2.1p(m 2H), 3.08 (br, 2H), 3.90 (s 3H, OCH3), 4.08
3H), 7.57 (4, 4=8.4 Hz, 2H, Ar-H) 7.98 (d, J=8.4
T3C NVR (CDCI 3) d 28 3, 36.6, 38.3,
. 8372, 072.9, 129.0, 130.3, 130.4, 141.9,
154. 4, 16 . | NTERVEDI ATE 4:
4- [ bronof( 43 car boxy- phenyl ) - met hvl enel - pi peri di ne-| car
boxylic agjd tert-butyl ester A solution of
| NTERVEDI ATE 3 (5.4 g 11 mol ) in nethanol (300 nl)

and 2.0 MNaO—|é 00 rrL_bvvas heated at 40 OC for 3 hrs.
Methy chigrpformate (24 miotletf minod) and iz st (Hd &l Wgmmol) were

stgEIoRL@EE im0 RARLIY L) e Pl ¥eRagH se0l ved T

ceto and was adjusted to pH 2 using
IN?fERbﬁii)}AaT 28 (618D5 NI ERMEEMNEEtome(xe(H) ml) @Z%anmakited into the

rea§ 181'31 %&)?tﬂga % r\é\gzd}}rtxtorel g%)smyxzeég % gr]targéxgr%gnp_ﬁrgtuge lfl CDQ
Th@ |‘leutlgn %s ﬁﬂlﬁ’tcd Jvéta) &eﬁor‘dﬁae’?ﬁné aﬁg waaié)i w1§x ﬁ@urﬁﬁlg aqti'eous
socgpg)n b1c7arlang1a(qj Th}: aqueoup layer \@Hexma@ w1tB t\@@ p(ndlons of: 6.7

aicfprofibly 51d o o Bitiicidliads Ui 0esg): fugreq and

codcédtrated.] NRERNE AVRE phrified by flash chromatograﬁhy (0% to 50% eth 1
4-r br ono- (4-di et hyl car banoyl - phenvl Vnet

I I
acsigle 1 DRI JhF BB ORI OieblgpmTee GO 9
nlﬁﬁorbz{\é@ﬁ&@@'(fﬁ)%(s L&, "?heSremwwdsr%tl%a for two hours at room

temperature. Saturated aqueous sodium bicarbonate was slowly added and then the

phases were separated. The aqueous layer was extracted with two portions of
dichloromethane. The combined organic extracts were washed with one portion of
brine, and then dried (Na,SO,), filtered and concentrated to give INTERMEDIATE 9
as an off-white solid (0.629 g, 86%). 'H NMR (400 MHz, CDCl;) & 1.08-1.17 (m,
3H), 1.19-1.28 (m, 3H), 2.28-2.36 (m, 4H), 2.86-2.93 (m, 4H), 3.23-3.35 (m, 2H),
3.48-3.60 (m, 2H), 3.77 (s, 3H), 7.05 (d, ] = 8.59 Hz, 2H), 7.12 (d, J = 8.20 Hz, 2H),
7.28-7.33 (m, 4H).
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di chl oronet hane (10 nL) at - 20 OC was added

i sobutyl chloroformate (450 ng, 3.3 mmol ). After 20 mn
w@r005AG1C di et hyl amine (4 nL) was added and tIE/SE2005/000013

reaction was allowed to warmto roomtenperature.

After 1.5 hrs the solvents were evaporated and the

residue was partitioned bet3&en ethyl acetate and
vat ¢ i The or anl Cc phase vi/as vvashed vvlth br| ne and

diéth ' i ch was purlfl ed by flash chromat ography to
DIATE 5 as white needles (800 ng, 73%. IR
(Nagl ) 3051, 2975, 1694, 1633, 1416, 1281, 1168, 1115

m H NVR (CRRI 3) d 1.13 (br, 3H CH3), 1.22 (br,
3 @ 1(3 9H, 1Bu), 2.22 (t, J = 5.5 Hz, 2H),
62 ‘ '5 Hz, 2H), 3.33 (m 4H), 3.55 (m 4H),

8.0 Hz, 2H, Ar-H), 7.36 (d, J = 8.0 Hz,
) 3C NWR (CDO 3) d 12.71, 14.13, 28.3, 31.5,

34.2, 39N~ 43.2, 79.7, 115.9, 126.3, 129.3, 136.8,
137.1, 14Q.6, 154.6, 170.5. | NTERMEDI ATE 6:
4-r br - phenvl et hyl ) - 4- pi peri di nyli denel net hyl | -
/ VIV-di#t hyl benzam de To a sol uti on of | NTERVED ATE 5

(1.0 q, 2 2 nnnlg i n dichl oronethane (15 nL) was added
Tqaﬂﬁklf@n@an@g INT QIATE 6:(0. 71212g,6 c’rﬂrmlrr)ol) Wiscadded taliang

CYBIF P B IM SERRO SR BELT At D 4 for] @t
antifigphehyl)Boayrie amaxo uhe g, 2182 ﬁﬂnc(l)\/tfﬁ@‘@olutfdd Wy @Qa@@@l for 20
concentrated to give yell ow solid

Th
mipytep gpgl digp Pallfwa@n &twmnylﬁhqsmrm éﬂﬁ%@ggtl A4 ﬁwlwase ~
adfdd. 'ﬁ[kdrep& ﬁgé’ qu ﬁ%é&?to'ﬂﬁ Ce’a vmg%lt eﬂ%@erﬁ%ﬂt ngaer an

ri ded.

triacet oxy 61 ng, wer e
atmAbspberestfi |nltrogeg a'he raactdr nmttuneomem macmmamiun @qacuotemd the

actio d wt | or omet hape, and washed
resifitp e S wih s EsethS B MRE T BT E! “HA S aga8sas of
bnln@)iﬁd theast o WS L WhS dHdTNESS MY Alte?&S aBd concentrated. The
di chl or omet hane and the conbi hed ordani c extracts were

residuecdlas(tvgibed py flash clowdtagraphy orlutimg 0%4tte @% methanol in
dichloromethane, to yield the product (0.360 g, 49%) as a colourless foam. The
compound was dissolved in a 1:5 mixture of dichloromethane/ether (20 mL) and 4.0
mL of 1M HCl in ether was added under an atmosphere of nitrogen. Concentration of
the solution providled COMPOUND 1 (418 g, 49%) as its HCl salt. Purity (HPLC)
>99%; '"H NMR (400 MHz, CD;0D) & 1.11 (br t, J = 7.03 Hz, 3H), 1.24 (brt, ] =
7.03 Hz, 3H), 2.48-2.64 (m, 2H), 3.08-3.22 (m, 2H), 3.22-3.37 (m, 4H), 3.47-3.61 (m,
4H), 4.37 (s, 2H), 7.26 (d, ] = 8.40 Hz, 2H), 7.33-7.42 (m, 6H), 7.44-7.60 (m, 5H).
Found: C, 64.45; H, 7.02; N, 7.52. C;30H3sN30 x 2.5 HC1 x 0.8 H,O has C, 64.44; H,
7.05; N, 7.51%.
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quantitative anount of | NTERMEDI ATE 6 was obtai ned as
a yell ow foam | NTERVEDI ATE 7:
woRopj/ese{mcet vl ami no) phenv - 4-pi peri di nyl i denerpetIysE2605/000013
TVJV-di et hyl - benzam de To a fl ask cont ai ni ng
| NTERVEDI ATE 5 (5.04 g, 11.2 mmol) was added tol uene
(100 L), ethanol (100 m.), 38.0 M sodi um carbonate (35
I vy )

Facet ani | i

IRRntYinal JVﬁﬁd@t ,hanﬂm@ solutlon mas degassed for
m nut es an en pal Tl adi um

tetkﬁklstrlphenylphosphlne (1.28 g, 1.06 mml) was
_added. _Jhe regac mo m xture was heated to 90 0C and

§r nilght under an at nosphere of nitrogen.
&€ Al xt Ure was concentrated in vacuo and the
resi due diluted with ethyl acetate. The solution
was mash"d ith two portions of brine and the organic
| ayer was~wified (Na2SO4), filtered, and concentrated.

The r was purified by flash chrormt ogr aphy,
el uti %to 100% et hyl acetate in hexanes, to yield
the BOSprotected internediate as a brown solid. The
sol i d.was n dichl o ane and
Tq ? Solptien %fa@@ﬁ’é‘ﬁﬁgd 18 Mdfomkdts 8k 40- 394? &9 and
t
31&%5 gs%ﬂ.ldg;(&d‘ﬁl%ﬁ it dléh@&mnkﬁ.lqnﬁ rgjé{gwg§§<ﬁdéﬁaatc§t§jc

eous I car bonat e was unt

anhyhxbdie 29 18 dnmbhe Thay&icHoneas st&@cﬂﬁz&&b@ﬂ téfiperhtiee for 20 h
organlc | ayer was washed with one portion of saturated
w&egﬂso eFfRBioBaRBBaMas dashedaih sveratseredrens spdium

blgdgia&g%en%qgﬁtth? fa?'@% |\Ferk @é’p%?at%ségh@%feé\%@%ﬁs f% rgc%cgg/%)

thees partimewf dﬁ:hlominethdiﬁ)f(hriﬂl-ﬂhe cdth¥ih&) oradic@Rtrctd &etendried
2.29-2.41

(I\%aé#@éi&l%e%g} 9@? ep msnt%aggd 'ﬁ)elr%gdév]&gs élg‘lf(cﬁl‘ yér}qyerseip]@p@e
oty ol 8o s o 25 gy
trifINTERMEDI a0iAE TBe prodMdt-was obdphesihashts-TFA salt and was lyophilized to
give COMPOUND 2 (0.120 g, 100%) as a colourless solid. Purity (HPLC) >99%; 'H
NMR (400 MHz, CD;0D) & 1.12 (br t, J = 7.03 Hz, 3H), 1.23 (br t, J = 7.03 Hz, 3H),
2.10 (s, 3H), 2.40-2.54 (m, 2H), 2.69-2.87 (m, 2H), 3.05-3.17 (m, 2H), 3.24-3.34 (m,
2H), 3.47-3.58 (m, 4H), 4.34 (s, 2H), 7.09 (d, J = 8.59 Hz, 2H), 7.24 (d, ] = 8.20 Hz,
2H), 7.35 (d, J = 8.40 Hz, 2H), 7.46-7.55 (m, 7H). Found: C, 60.72; H, 5.82; N, 5.96.
C32H37N30, x 1.7 TFA x 0.6 H,O has C, 60.71; H, 5.74; N, 6.00%.
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f (di et hyl am no) car bonvphenyl ] net hyl ene! -
| - pi peridinecarboxylic acid 1,1- dinethylethyl ester

woosoesaisut i on of | NTERVEDI ATE 5 (1.00 g, 2.2201mvs®b)s/000013

in a mxture of toluene (25 nL) and ethanol (5 nL) was

added 4-am nophenyl boroni ¢ aci d hydrochl oride (0.578

g, 3.33 mol) and 2 M Na CO3(4.40 nL). The sol ution
Csdes ed 'th nltrogen for 20 mnutes and Ehen .

3 H s : : - 5 4
Xmgﬁﬁﬁliw%gmhﬁg&&gﬂﬁaé on was heat ed to 90 0C and
nosphere of nitrogen. The

reagtion was cooled to roomtenperature and the

Bntrated. The residue was diluted with

et hyl et a dnd shed with two portions of brine.
The orgam ayer Qvas dried (Na SO), filtered and
concentratled. The residue was purified by flash

hy (50%to 80% ethyl acetate in hexanes)
FRVEDI ATE 8 as a yellow foam (0.68 g, 66%.
1H NVR (400 MHz, CDAI3) d 1.08-1.18 (m 3H), 1.19-1.29
(m 3K) 1. 47 (s 9H), 2.26-2.33 (m 2H), 2.34-2.40
(m 2 /N3 22-3.36 (m 2H), 3.40-3.48 (m 4H),
3. 48- 1(d, J =28.20 Hz, 2H), 6.88 (d,
Tga solmaoerf IS\Q%RJ\CP#‘D}QTW <(03549 8 134 mpol pig)l, 2 vl;cia@pre%thény (40

mE) %%9(% ,Zeﬁ? ql am nogﬁ%@;@g I(ﬁ%env’ I ngnm %rfdns-ogium

tri}ld:dtot@’me)oilydhglé (Op4Rs6ng; 12c29r ol Ehiveedeyibn ol stinédatrade
1, 74

0. d 0.114
an&B?f&ratrqgﬁadA%t@a&dhpévS,t rﬁ?%}wgw%&alélqur@m for
d1Q}QOf&ﬁk‘ﬂ§a%§ an&w%@ﬁédt\’vfﬂ?séi’ﬁraiehrg%@k&f EmSbiéb8fe. The

1.74 mol) in toluene (10 nL) 'was cannul ated into the
aqueentstlayam s exracted With twe pottioos ofidishlotdmethahecnd rthn gnmbmed

at .ro erat e sol | ut ed
orgii SR B e O ThE T oot Thedesiipioute
pUFFTEd BPrei ez sy pHaBAE R omAlRrapiy edutind B to #4523 aBbhiGle S8l water

with tV\/O)OOI‘tI ons of
containing 0.1% trifluoroacetic acid. The product was obtained as its TFA salt and
was lyophilized to give COMPOUND 3 (0.520 g, 61%) as a yellow solid. Purity
(HPLC) >99%; 'H NMR (400 MHz, CD;0D) 6 1.12 (br t, J = 7.03 Hz, 3H), 1.23 (br
t, J=6.25 Hz, 3H), 2.10 (s, 3H), 2.65-2.75 (m, 4H), 3.25-3.34 (m, 2H), 3.35-3.46 (m,
4H), 3.48-3.58 (m, 2H), 4.50 (s, 2H), 7.10 (d, J = 8.79 Hz, 2H), 7.25 (d, J = 8.40 Hz,
2H), 7.36 (d, ] = 8.40 Hz, 2H), 7.44 (ddd, J = 7.81, 5.08, 1.17 Hz, 1H), 7.47-7.50 (m,
1H), 7.53 (d, J = 8.79 Hz, 2H), 7.90 (td, J = 7.81, 1.76 Hz, 1H), 8.68 (ddd, J = 4.69,
1.56,0.78 Hz, 1H). Found: C, 55.38; H, 5.11; N, 7.27. C5;H3¢N40 x 2.4 CF;CO,H x
0.3 H,O has C, 55.43; H, 5.07; N, 7.22%.
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di chl oronet hane and the conbi ned organic extracts were
dried (Na2SO4), filtered and concentrated. The residue
wowemspered ied by flash chromat ography (0% to S58%h/&t2093/000013
acetate in hexanes). The product was dissolved in
di chl oronmet hane (20 nL) and trifluoroacetic acid (2

m.) was added. The reaction3$%as stirred for two hours
s sodi um

] '!'- ) o4l lace paphenvllfi-(pyriding3-ylmethyDpipgridin-4-

AR )wed,@@, Mga,lnﬁ%er was extracted with two
or onet hane. The conbi ned organic

ext pact s vvere washed with one portion of brine, and
_thes a25A), filtered and concentrated to give
asllan off-white solid (0.629 g, 86%.
Qo wWHz, epd3) d 1.08-1.17 (m 3H), 1.19-1.28
(m 3H), |28236(m 4H), 2.86-2.93 (m 4H),
3.23-3.3p ( 2H), 3.48-3.60 (m 2H), 3.77 (s, 3H),
7.05 (d, A= 8.59 Hz, 2H), 7.12 (d, J = 8.20 Hz, 2H),

7.28-7,33J(m 4H). COWOUND 1:
4- [(4 any nophenvl) (I - benzyl pi Deri di n-4-yl i dene) et hyl |
- 7VIVoy€ét hyl benzami d e To a flask containing

| NTERVEDI ATE 6 (0.71 1 g, 1.61 nmol) was added tol uene
Usiresthaisyme gtekrodcs foscaMPouN@ mbmmmmmmm'rw (0.529

313 Oé“fﬁéll)w bjpyr gp%egwﬁaggé‘ aégm c @CI d 60, 419
COMPQIRSD ANG.477 N 60%? bagliyelnov sdlidakheity (IRPECY. |>|9W§ bHINMIR

(0.189 0.164 mmol ) was added. The reaction m xture
(b o ETEOTI® 07 O takl e SFds 038 (vt ¥ Hrn b, BH)

o R AR D AL 5 B TR Mt P DR a0

(de1t$18I79a££tzmt)ez 24rth&<3MH@mH\ps 3648 ed 8\WotHz, 12‘H) 7 52(d,J=
rtions of brine and the organic Ia_yer was

8. Qa§éﬁ) 7.68{(44,dred62.4h%8 HanddnBrldt&l (npnidlk 8§|1cﬁfé5 (TR.stH),
3.1 EB utix %A&Eﬂh S apiog %épﬁyé 78! gﬂ?ﬁgxr ;Id%?gfc%scozH X

[ oroimet hahe, yi €l
O.S(HQG@@s G, 52195)H,a68 8 N, @l. 10946 | ess foam The

vlidene]methyl}-N, N-diethylbenzamide

(@]
H
oL Oy
I

I\
N~

Using the same method as for COMPOUND 3 and using INTERMEDIATE 7 (0.516
g, 1.27 mmol) and 4-pyridinecarboxaldehyde (0.20 mL, 2.1 mmol) provided
COMPOUND 5 (0.465 g, 60%) as a yellow solid. Purnity (HPLC) >97% (215 nm),
>97% (254 nm), >99% (280 nm); '"H NMR (400 MHz, CD;0D) 6 1.12 (brt, ] = 6.64
Hz, 3H), 1.24 (br t, J = 6.83 Hz, 3H), 2.10 (s, 3H), 2.61-2.72 (m, 4H), 3.25-3.41 (m,
6H), 3.47-3.60 (m, 2H), 4.46 (s, 2H), 7.10 (d, J = 8.59 Hz, 2H), 7.24 (d, ] = 8.40 Hz,
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conmpound was dissolved in a 1:5 m xture of

di chl or onet hane/ ether (20 n.) and 4.0 nL of IMHCO in
weerdosneoazss added under an at nosphere of nitr ogEIT/SE2005/000013

Concentration of the solution provided CO/OUND 1 (418

g, 49% as its HO salt. Purity (HPLC) >99% 1H NWR

(400 MHz, CD30D) d 1.11 (br3%, J = 7.03 Hz, 3H), 1.24

8ok o8 5 P - D Rl ot
8. 163(d ?—H)s, 867H262H5) FotnF 8. §:92C:!r12f(13,452§1‘95 N, %6. 78" %ﬁﬁ%&@% ?‘)

Found:

CW@:BW@HQ%EEG—@Z)? H, 8.9H2Q h&&%c 64 44; H, 7.05;

N, 7.51% COMPOUND 2: 44[ 4-(acetyl am no) phenvli a
COMIQUND @-c8i{f4-lacétylamino)phenyl][1-(1,2,3-thiadiazol-4-

deene) met th I - 7VJV- d| et hvl benzam de To a sol ution of
Inethyhpay ‘ t n 4 g, 0.198
mml) and trlethyl am ne (84 nm, 0.60 mml) in
di chyl or onet hane 0 nL) was added acetic anhydride (20
reaction was stirred at room
t/drrpe 20 h under nitrogen. The reaction
m xture s washed with saturated agueous sodi um
bi car bon and the | ayers were separated. The aqueous
| ayer wa tracted with three portions of
di chl oro hane and the conbi ned organi c extracts were
dried (‘ filtered and concentrated. The residue
was pug |ed by reverse phase chronatography, eluting
10% to 45% acetonitrile in water containing 0.1%

Using thk same anctodas dai @OMIH@JNDO'HM usngs INNBERMEEI ATE 7 (6517

e § 77150 B0 2 E PRl ARy Doy & b ey vided
C(?M??(’XU(?E))I? 6{‘(@2}563@3 953%% ds ﬂ-yéll%l_vé flidt P&(tyaip%@), ﬂ;%%g‘l%msvg{

(4QUMHZHCD;0D) $- 121 Bbr (3 = B 14 H233H5, B23 (or (4 = 242 Hz, 3H), 2.10

4 2
(. 3¥562 31 53 B 4RG3 223556 W 5854 3 oo 4B A S 1 6 g 710
(dg =1} 79d1z QI—P;' "B254§1 iz 8. 20-912 2H46:36-@27 £ 81404, 2Hhousslid, 7 =
8.79 Hz 2H) 923 (s 1H). Found C 53 16; H, 5.06; N, 9.83. CysH33NsO,S x 1.8
CF3CO;H x 0.3 H,O has C, 53.13; H, 5.00; N, 9.80%.

COMPOUND 7: 4-{ [4—(acetvlamino)phenvl][1—( 1,3-thiazol-5-yvlmethvyl)piperidin-
4-ylidene]methyl}-N,N-diethyvlbenzamide

9
H
Vel
|

Using the same method as for COMPOUND 3 and using INTERMEDIATE 7 (0.401
g, 0.989 mmol) and thiazole-5-carboxaldehyde (0.179 g, 1.58 mmol) provided
COMPOUND 7 (0.314 g, 51%) as a pale yellow solid. Purity (HPLC) >96% (215
nm), >96% (254 nm), >99% (280 nm); 'H NMR (400 MHz, CD;0D) § 1.12 (br t, J =
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C32H37N3O2 x 1.7 TFA x 0.6 H20 has C, 60.71; H, 5.74;
N, 6.00% COMPOUND 3: 4-ir4- (acetylam no)phenvl |
wOl20@spp6128i n- 2- vI met hvnpi peri di n-4- yl i denelnerdyISE2005/000013
, 7V-di et hvl benzam de To a sol ution of | NTERMEDI ATE 7
(0 549 g, 1.35 mmol ) in 1,2-dichloroethane (40 nli)
was added 2-pyri di necar boxal4@ehyde (0.21 m, 2.2 mmol)

S { et r ri 2
O S aer o), L7 L= O B S SR, Wi pep Ao Bncia 937357
(mi6H) o d8-3.68f (e 2H)B4. 68U TS, (s 118), 799GH] 2 8VBSHA KL Bo4 (d, J =
ng‘ﬁfﬁ I}I or(gnﬁt I(gane and. washed wth saturated aq ueous
82@) bi’SLr é)lH’h@Iﬁqﬂé%@s JI=a§-69 HﬂagHéﬁQ%\(@t Bd), 9.20
SO
T RaRe, S BT oHo 0 8 LA (RS R4 | RGBTy ¥ b
hag 68288y Hi £01; Nhe42%si due was purified by reverse
phase chromat ography, eluting 10%to 45% acetonitrile

COMBOUND 8ot 4 a iperidin-

o deLues dicthvlbenaamide) 3 (0.520 g, 61% as a
yeI l.ow soI [ d Purlty (HPLC) >99% 1H NWVR (400 MHz,
CD3@D) d 1.12 (bw t, J = 7.03 Hz, 3H), 1.23(brt, J =

6. oM (s, 3H), 2.65-2.75 (m 4H),
3 b OH) o 3.35-3.46 (m 4H), 3.48-3.58 (m
2H) . 2H), 7.10 (d, J = 8.79 Hz, 2H), 7.25 (d,
J 8.4 H, 7.36 (d, J = 8.40 Hz, 2H), 7.44 (ddd,
J=7. 108, 1.17 Hz, IH), 7.47-7.50 (m IH), 7.53
(d, J

|

H 5.11; N, 7.27. C3]H36N40O x 2.4 CF3CO2H x
0.3 H2O has C, 55.43; H, 5.07; N, 7.22% COVPOUND 4:

Tosp S{O[hltmqlaﬁd N IERMEBL@"EI)‘} AyD1399 5, 0.984 mrrllolzjm dry DI\t/IE (15 mL) was
ridin i per i | p-4- vlidenei me vU-

s Pes by salrA A 1 B oD sn oermetabhige

hymml ) andOSZﬂgg rlluﬁ %glcozlir boxa 5ehygv af gggcga%r&ggw

atrpesphra ©f ntogPoUKe zpa(:t@ommiixtugp vﬁ@‘?z@mmtxateylahﬂ eth IﬁQHuedwas

0
ditfrtdh '\’Jn)ﬁ C{IHF Sl%)met}?a%% /ol“he sol% was washed with one portion of saturated

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

d, = 8179 Hz, 2H) 790(td, J =7.81, 1.76 Hz,
H) , %;Z]E’)(ddd J = 4.69, 1.56, 0.78 Hz, IH. Found:

extracted with two portions of dichloromethane. The combined organic extracts were
dried (Na;SOy), filtered and concentrated. The residue was purified by reverse phase
chromatography (gradient 10% to 45% acetonitrile in water containing 0.1%
trifluoroacetic acid) to give COMPOUND 8 (0.183 g8, 30%) as its TFA salt. The
material was lyophilized to produce a colourless solid. Purity (HPLC): >99%; 'H
NMR (400 MHz, CDs0D) 6 1.02 (br t, J = 7.62 Hz, 3H), 1.13 (brt,J = 7.42 Hz, 3H),
2.00 (s, 3H), 2.32-2.79 (m, 4H), 2.98-3.15 (m, 2H), 3.14-3.26 (m, 2H), 3.35-3.59 (m,
4H), 4.43 (s, 2H), 7.00 (d, J = 8.79 Hz, 2H), 7.15 (d, J = 8.40 Hz, 2H),7.26 (d,] =
8.40 Hz, 2H), 7.43 (d, J = 8.59 Hz, 2H), 7.75 (d, ] = 1.76 Hz, 1H),9.02(d,J=1.76
Hz, 1H). Found: C, 55.76; H, 5.10; N, 8.38. C39H34N40,S x 1.70 CF3CO;H has C,
55.87; H, 5.17; N, 8.04%.
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(400 MHz, CD3OD) d 1.12 (br t, J = 6.64 Hz, 3H), 1.23
(brt, J =6.83 Hz, 3H), 2.10 (s, 3H), 2.58-2.72 (m
wWOHdp5/068183- 3. 45 (m 6H), 3.49-3.58 (m 2H), 4.pEA/SER005/000013

oH), 7.10 (d, J = 8.79 Hz, 2H), 7.24 (d, J = 8.40 Hz,
oH). 7.35 (d. J = 8.40 Hz, 2H). 7.52 (d, J = 8.79 Hz,
13-8.17 (m

2H), 7.68 (dd, J = 7.62, 4.88 Hz, |IH), 8.
. . IH). Found: C,
MIBRDEN - 2.9 CF3CO2H x

|glﬂeéeglﬂ%ﬁoh§?al§mﬂﬁ@l}nﬂthﬂ) LV d¥etiRAH A midd/POIND 5:
acetylam no) phenv
[I-(pyridin-4-ylpethyl)piperidin-4-
aenelnethylb-&&ﬂ\hdlethylbenzan1de Usi ng the sane
_Aet kqd QWPOUND 3 and using | NTERMEDI ATE 7
mmol ) and 4- pyri di necar boxal dehyde
g pl ) provided COMPOUND 5 (0.465 g, 60%
as a yeIIo solid. Purity (HPLC) >97% (215 nm), >97%
9% (280 nn); 1H NWR (400 MHz, CD3CD) d
1.12 (br tnJ = 6.64 Hz, 3H), 1.24 (br t, J = 6.83 Hz,
3H), (s 3H), 2.61-2.72 (m 4H), 3.25-3.41 (m
6H) , @ 3.60 (M 2H), 4.46 (s, 2H, 7.10 (d, J =
8.59 Fr# 2H), 7.24 (d J 8.40 Hz, ZFD 7.35 (d, J =
s o oty o s by s oS

gyl 1930 625 mplh ik SHNASE ml Yer D o
méthddedul{@sethbads (83])19 FeTVmkriol), | Thé. réadtidnasksazfred 4t room
yl met hypi peri din-4-ylidenel nethyl}

temwaqu:l g 21lay Hupdes mtepgenus Theymixiaresuziew abed vathsaturased

EATPAR 0000 MTERISEOTE s (RGEAE fp dBbgions o

dxczﬂ&am&thahé Phovorteide ColyRiNirfcts Ferb3dried, (Né@@) dﬂteaed and
yeI | ow s%l id. Purity (HPLC) >99% 1H NWVR (400 MHz
e 1esiqugywas pusified By severse phase chramstography {gradjent

B 408 6 hog S o
COMPOUND 9 (40 mg, 66%) as its TFA salt. The material was lyophilized to
produce a colourless solid. Purity (HPLC): >99%; '"H NMR (400 MHz, CD;0D) &
1.12 (t, J = 6.64 Hz, 3H), 1.22 (t, ] = 6.83 Hz, 3H), 2.48 (m, 2H), 2.78 (m, 2H), 2.95
(s, 3H), 3.11 (m, 2H), 3.29 (m, 2H), 3.53 (m, 4H), 4.34 (s, 2H), 7.13 (d, ] = 8.79 Hz,
2H), 7.20-7.26 (m, 4H), 7.36 (d, J = 8.40 Hz, 2H), 7.50 (s, SH). Found: C, 56.68; H,
5.61; N, 5.73. C51H37N;303S x 1.6 TFA x 0.6 H,0 has C, 56.66; H, 5.53; N, 5.80%.

COMPOUND 10: methyl 4-((1-benzylpiperidin-4-ylidene){4-

[(diethylamino)carbonyllphenylimethyl)phenvlcarbamate

o
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(d, J 8.79 Hz, 2H), 7.25 (d, J 8.40 Hz, 2H), 7.36
(d, J 8.40 Hz, 2H), 7.53 (d, J 8.79 Hz, 2H), 9.23

W@ 200slo§128 Found: C, 53.16; H 5.06; N, 9.83. PCT/SE2005/000013
C28H33N52S x 1.8 CF3C2H x 0.3 H20 has C, 53.13; H,
5.00; N, 9.80% COVPOUND 7: 4-U4-(acetyl am no)phenyl |
[I - (1. 3-t hi azol - 5-yl net hvnp#deri di n-

To B T ERS IR O LA Friormaeateoros e

(2(6 QI-IA%S gddéa Bsp9alaem)de (a8 mihi1az fnfl Parkedofxsl dehyde
0.179 1.58 mol) prowdedCO\/P ND 7 (0.314 g,

tm(&f ya@mhycyadee(%émgome@mql) Phe raagtiHmaCytirabyr¢dn 5

O et arbeRqner 3 e PBlaiop Yol Wyl

dlcﬁxl(S&SmbﬁlanéEkﬁd washt@ Vs(lﬁ], safiirfited quzbugsctiturh Wicafbdnate. The
3.03-3.37 (m 6H), 48-3. 62 rTf].ZH), 4.68-4.75 (s,
aqyqaps la;yerlp_yaﬁ gxtrayted \31t159vq_ﬁort1gxp4) 0 dyctgqrowthaye angtheEopgbined

or%d'fgc exzragg vidde dflﬁ;_ (I\gaégég—%ltel‘%%d é&e% Tgezxseégl%e l\_xfas
pudfiedby Mveﬁc@hase@%ﬂﬁﬁb@xﬁﬁl@ xh2ing 10%6%%’ Aclonitrit® @ Water

: 2% F(JVP(JJND 8:
co&amﬁgg((giéttgﬂgggogéﬁtlﬁﬁg% | The Igro uct was obtained as its TFA salt and

wak |1ycfdh1h?ze8 (10 Q@@Wb@i]ﬁ\wm RS dSl'%) asa coloourllgss solid. Purity

ylldenelrreth | -1V, ./V-diethyPbenzam de
(HBbCupPPh; df NMKEWZEM}MEDZODQ 531992 Gbr Q. 98403 Hm BH), 23 (br

BOUOUE 5 T e ROt g om e pongic, (272,

3. 3(4QmZ§i=I),93 453-345% (e, 3. ‘Iiles Bﬁ?qtat% WA 3k r(éi eJd= 8.79 Hz, 2H),

over ni ght under an atnospher8 of nitrogen.
1.24ddck T grﬁ)lrh{&tzﬁ)sﬂ daéd,d (?n&é@\HzaZIé)i 7a’Hddt he Sr@stiLIéI)y\%éO

oy o ohatish, G R SEPUN Bar Seaeian b HEC O

H,0ilrahenaseH, Ihe Naged%s. were separated and the aqueous
| ayer was extracted with two portions of
di chl or onet hane. The conbi ned organic extracts were

COMPOUND 11: 4-{[4-(acetylamino)phenyl][1-(2-fluorobenzyl)piperidin-4-
vlidene]methvl}-V.N-diethylbenzamide

N

¢

To a solution of INTERMEDIATE 7 as the TFA salt (0.300 g, 0.58 mmol) in 1,2-
dichloroethane (20 mL) was added 2-fluorobenzaldehyde (0.12 mL, 1.14 mmol) and

=

te

sodium triacetoxyborohydride (0.307 g, 1.45 mmol). The reaction was stirred at room
temperature under nitrogen. After 18 hours, the reaction was quenched with water,
diluted with dichloromethane and filtered through Celite. The filtrate was
concentrated and the residue purified by reverse phase chromatography, eluting 5% to

80% acetonitrile in water containing 0.1% trifluoroacetic acid. The product was
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dried (Na2SO4), filtered and concentrated. The residue
was purified by reverse phase chromatography (gradient

WOD0041661245% acetonitril e in water containing @®CIXE2005000013

trifluoroacetic acid) to give COVPOUND 8 (0.183 g,
3099 as its TFA salt. The material was |yophilized to
produce a coI ourless solid. 4Burity (HPLC): >99% 1H
gci CD3COD) d 1.02 (br t, J 7.62 H}
obgain epis IFAfalt ad s hpphidiggd tO.zglmC@/IP@H}\TD b1 G182 g$0%)

%@ﬂé‘@og@? B PLET P MR RO § 1742 () -
6. QHHZ 3’Hj,51 A3k, =, 78 leQ 3H;,,2 s, 3 H)ZQ 41@ 63](m- 281)4@ 69*2;94
(m, QH) 5163, éﬂd(m 210, 3248, a:fz m ﬂ) 3. #&m (n@4H;)54 7 <s @H) 7.10

(B4 2490 2578 BAES 1 T BAR 50,750.1.54

(4, XH)L 7 58+vz60 @11 m{)l @onndt- €| 6H€3’1%34, N, 6.51. C3;H36N:OFx 1.5

Cﬁw@t}{] |Z¢Jef{1h‘§f¥ Efe%ggg{%ld Ee%uge tsg?/uti on of COVPOUND 1

as its hydrochloride salt (50 ng, 0.095 nmol) and
trlethylanlne (40 nL 0.29 mmol ) in dlchloronethane (5
(PQ ) hcetivs Be i

[ ). h ](, tIOI’l vvas s(tllrred at roomterrperature
£ = The nixture was washed with
sat Yy at ed aqueous sodi um b| carbonate and the aqueous

| aygr was extradted with two portions of
e conbi ned organic extracts were
= ), fPltered and concentrated. The residue
was pur|f| bd by reverse phase chromatography (gradient

10% to 4%% qcetonitrile in water containing 0.1%

. The material was |yophilized to

a colourless solid. Purity (HPLC): >99% 1H
NVR (4§96 MHz, CD30OD) d 1.12 (t, J = 6.64 Hz, 3H), 1.22
(t, J 83 Hz, 3H), 2.48 (m 2H), 278(m2|—|) 2.95

Uéx?lg ,ghe(l_%hlegpélllo zrirsllf;g)r ED@MBOUI\@ %a}l& using H\ITEI&.{\B}EDIATE 7 as the
TFA salt (0.308 g, 0.77 mmol) and 3-fluorobenzaldehyde (0.16 mL, 1.52 mmol)
provided COMPOUND 12 (0.237 g, 58%) as a white solid. Purity (HPLC) >99%; 'H
NMR (400 MHz, CD30D) 6 1.12 (t, J = 6.54 Hz, 3H), 1.23 (t, ] = 6.74 Hz, 3H), 2.10
(s, 3H), 2.41-2.56 (m, 2H), 2.72-2.89 (m, 2H), 3.07-3.20 (m, 2H), 3.25-3.34 (m, 2H),
3.48-3.59 (m, 4H), 4.36 (s, 2H), 7.10 (ddd, J = 8.84, 2.44, 2.20 Hz, 2H), 7.20-7.38 (m,
9H), 7.49-7.57 (m, 2H). Found: C, 62.17; H, 5.52; N, 6.36. C3;H36N;O.F x 1.4
CF3;CO;H has C, 62.08; H, 5.60; N, 6.24%.
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2H), 7.20-7.26 (m 4H), 7.36 (d, J = 8.40 Hz, 2H),
7.50 (s, 5H). Found: C, 56.68; H, 5.61; N, 5.73.

WOQBAABENBO3S x 1.6 TFA x 0.6 H20O has C, 56. 66;PCH/SE20068p0013

N, 5.80% COVPOUND 10: net hyl

4- ((I -benzyl pi peridi n-4-ylidene){4-

[(dlethylan1no)carbonylIpheﬁMi|nethy|)pheny|carbanateT
INT AT 0. 44

K 4 A - a ry » Al /) ‘. .= !
ﬁ&kﬁg gh lyv _Hﬁnhlbaﬁgnﬁgglun1tr|acetoxyborohydr|de
XTU_BQ% , L. g% TﬁDi) The reaction was stirred at room

tenpfrature und nitrogen. After 18 hours, the

readti d with dichloronethane and washed
Wi 3 aq eous sodi um bi carbonate. The aqueous
| gyer Wé acted wwth two portions of

di chl oronethane and the conbi ned organic extracts were
dried (Ng , filtered and concentrated. The residue

was purifiNed by reverse phase chromatography, eluting

10% t o-]0% acetonitrile in water containing 0.1%

trifl pacetic acid. The product was obtained as its

TFAFalt and was | yophilized to give COVPOUND 10

uligg i ﬁi‘ 0% BRI MERE ] 11554 bng PHTERNEDTATE 7 os he
TF‘lK,sal3 H) 3001 ZBSE( fimdl) anll &ﬂﬁo&gexﬂéldeﬁﬁe 2124131%2%2%4 n{d%:%lz

pr@mde@ qugog,@\ug Sggo (1%_2 g,44]4)%) a3, wm(%soth;g)umy GPLG) >99%; 'H

NSl G dorot o35, B33 450, 2- Syt 21

(523‘H) 274152)54 txh $H) 5H)2-2 E@(tﬂdZH)ﬁS 06,(1)3 07 EB Ftl-rI])S 3683;3. B\h (m 2H)
3. gﬁ 35307(3;1, 4;;1) %3@@%2%@\%@ R 8X84 2.44,2.20 H%SZH) 7. 20 7 27 (m,

t I .
i, YA IA FONE S ol 2od Ly eEngid) BLRTT o
Np6.00.NCERYBDIOAFK 177 £F,C06H FRACS60.10;(10, 390 Nj,5.949%8 ol )

in 1,2- dichloroethane (20 nL) was added
2-fl uorobenzal dehyde (0.12 nL, 1.14 nmol) and



10

15

20

25

sodium triacet oxyborohydride (0.307 g, 1.45 mml). The
reaction was stirred at room tenperature under

woreywge2s. After 18 hours, the reaction was gremsEeas/000013

with water, diluted with dichloronethane and filtered
through Celite. The filtrate was concentrated and the
residue purified by reverse4dhase chromat ography,
eluting 5% to 80% acetonitrile in water containing
0.1%trifluoroacetic acid. The product wasobtai ned as
'%@-Tgﬁmg .and was |yophilized to give COVPOUND 11
% as a white solid. Purity (HPLC) >99%
1.1H NNRO(I@O@nMﬁfon@m(D}) pbhrmaﬁaltl@al,ly deceptable3altither&if]) |,
; ?E.;D 3 H, 2.41-2.63
dleﬁre%&_‘f S, Qnaggogne@ﬂror(l‘mx Féthegeo 0 3 24 (m 2H),
3.24-3.37 (m 2H), 3~47-3.65 (m 4H), 4,43 (s, 2H),

7.10 (ddd, J = 8.93,02.34, 2.20 Hz, 2H)F 7.22.7.27 (m

2H), 7.27-7.38 . , of.54-7.60
(m 2H). AN 3 Nige
C32H36N32F x 1.5 JCF3Cq ) ; H 5.52; N5
6.14% COVPOUND A2:
4-{[ 4- (acetyl am no) phenv[I - (3-
yl i denel net hyl | - TVAV-di et hyl e

| | uor obenzvnpi peri di n- 4-
zam de Using the sane

the TFA salt (0.308 g, 0.77
3-fl uor obenzal dehyde (0.16 nLN1.52 nmol) provided
COMPOUND 12 (0.237 g, 58% as Ja white solid. Purity
(HPLC) >99% 1H NWR (400 qu, Ch30D) d 1.12 (t, J =
6.54 Hz, 3H), 1.23 (t, J =6.74 Hz, 3H), 2.10 (s, 3H),
2.41-2.56 (m 2H), 2.72-2.83 (m 2H) 3.07-3.20 (m
él—l),, 3.25-3.34 (m 2H), 3.48-3.59 (m 4H), 4.36 (s,
WOHIFIN 7,10 (ddd, J = 8.84, 2.44, 2.20 Hz, 2H

7 20R‘7rs %&ﬁét% 2 c&afiv? 4 g@@{&%a%gl) vcvgg%g&%éé wgr’yl 34d

Cﬁ&e@ﬁqary] arSOﬁﬁnnaNIy sibsBU86dODNPOLMDY hdre groups selected from -R,

m henyl
N0 (0Rt RaPandy B BerCRn-C{-0)OH, -NH:, -SH, -NHR, -NRs, SR,
sdedes@Hms yjkhﬁvoi{eldpé as(bdﬁNtizlm be)RamR
met hod as f(cg; ) OVPEND "1 1 atr?z@l}él ng I'NT B AR
-NR{&(=0)-OR, wherein R is, independently, a hydrogen or C;salkyl;
R? is selected from Ci.3alkyl and hydrogen; and
R’ is selected from hydrogen, -C(=0)-R*, -S(=0),-R*, and —C(=0)-O-R*,

wherein R* is selected from -H, C;.¢alkyl, Cz.salkenyl and C,.¢alkynyl.

2. A compound according to claim 1,

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

R? is selected from C).jalkyl and hydrogen; and

R’ is selected from hydrogen, -C(=0)-R*, -S(=0),-R?, and -C(=0)-0O-R*,
wherein R* is C;_galkyl.
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TFA salt (0.300 g, 0.58 mml) and 4-fl uorobenzal dehyde
(0.12 m., 1.14 mmol) provided COMPOUND 13 (0. 151 g,
woideg/oeas28a white solid. Purity (HPLC) >99% 1hdukdR2005000013
MHz, CD30OD) d 1.12 (t, J 6.93 Hz, 3H), 1.23 (t, J =
7.03 Hz, 3H), 2.10 (s, 3H), 2.41-2.54 (m 2H),
2.72-2.89 (m 2H), 3 04 3.1%6(m 2H), 3.25-3.34 (m
2H),348360|g1 434(s 2H), 7.09 (ddd, J =
3. 8 g4 compoundACegy %tofz‘lé}m 7.20-7.27 (m 4H), 7.35 (dt,

0. 07 K iggicchd S phéonlop il A RS o

wl@,rexﬁ(R ls)furlH;:r optBnallNsutistiBuéd Wilabné er mbmi gredps sslected.fromn C;.
ound of h euti cal Iy accept abl e
bS] PR LR N oI CRka SR Mg, Bramonand

1oachereof | wherein Rl is selected fromC -i oaryl and

@ teroaryl, wherein said C -ioaryl and
C2 Gias bydrags; aade optionally substituted with one or

d f o |
"o R SHBe] R Bloery D R o -0kt SRR R
whe‘ﬁﬁn R'$Bhalky®PR, -S(K)) R -CN, -OH -C(K))OR _
-C(K))NR 2, -NRC(K))R, and -NRC(=0 -OR, wherein R is,
i ndependently, a hydrogen or G "alkyl; R2 is selected

fro R3 is selected from
4 hydﬁ%g‘é‘ﬁ%@‘l‘:&?"a&@“&?’g% ﬁ’h%‘%% and - Q=0 -OR 4,
whenehateiRR 'iissedattetfred pheoyh 2- ﬂldorcﬁihenyla?o -Kiybrophenyl; 4-
e fYﬂgég%ﬁSﬁl S 3.2 SaRrBath a%%%de'l?l and 5-

thifa%l‘?ﬂ' azolyl, pyridyl; thienyl; furyl; im dazol yl;
tri azoI yl; pyrrol yl; t hi azol yl; and N- oxi do- pyr i dyI

\/\herléuahsénogemnds furt her optionally substituted with

One @¥is Wt &e S Fhsydlsoeg!elel,c -t(ﬁg S-rc‘ﬁ?, —(g(=0)2%ﬁ3, and —C(=0)-0O-CHs.

5. A compound according to claim 1, wherein the compound is selected from:
4-[(4-aminophenyl)(1-benzylpiperidin-4-ylidene)methyl]-N,N-diethylbenzamide;
4-[[4-(acetylamino)phenyl](1-benzylpiperidin-4-ylidene)methyl]-N, N-
diethylbenzamide;
4-{[4-(acetylamino)phenyl][1-(pyridin-2-ylmethyl)piperidin-4-ylidene]methyl }-N, N-
diethylbenzamide;
4-{[4-(acetylamino)phenyl]{1-(pyridin-3-ylmethyl)piperidin-4-ylidene]methyl } -N, N-
diethylbenzamide;
4-{[4-(acetylamino)phenyl][1-(pyridin-4-ylmethyl)piperidin-4-ylidene]methyl } -N, N-
diethylbenzamide;
4-{[4-(acetylamino)phenyl][1-(1,2,3-thiadiazol-4-ylmethyl)piperidin-4-
ylidene]methyl}-N,N-diethylbenzamide;
4-{[4-(acetylamino)phenyl][1-(1,3-thiazol-5-ylmethyl)piperidin-4-ylidene]Jmethyl}-
N,N-diethylbenzamide;
4-{[4-(acetylamino)phenyl][1-(1,3-thiazol-4-ylmethyl)piperidin-4-ylidene]methyl} -
N,N-diethylbenzamide;
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hal ogenated G . 6al kyl, -NO2, -CF3, d -6 al koxy,

chloro, fluoro, brono, and iodo; R2 is selected fromd
wo.28ad/06g128and hydrogen; and R3 is sel ected fromCT/SE2005/000013

hydrogen, -C(=0)-R4, -S(=0)2-R4, and - C(=0-OR 4,

wherein R4 is C alkyl.3. A conpound according to

claim1, wherein RL is sel edffed from phenyl; pyridyl;

+JraeapR XQ&%‘E%/hﬁﬁwgéoﬂxfﬂfﬁymf@ﬁ%@pgwibghtﬁyl)-zvN—

dis@® @,@ﬁ,@aqlmﬁé om C . 6al kyl, hal ogenated Ci . 6al kyl, -
al koxy chloro fluoro, brono, and |odo

meghyi %—((Hybﬁnéﬁémerlém& Ridene) {éieﬂ(élcth)ef&rmn@)‘mb&zyld@@nyl}
02 R4, and - O-0OR 4 erein R4 is
il iy feary g i - -

conpound according to claim1, wherein

4. etthlaind)phasiierizd B{OQBMW)? idin24 Sl gaepabeoyLy,
\gmfel(auoﬂ?:phgn)yp/lﬁgﬂ? FI ugr opheny Ihe }oyrjlyl ;E:qkiﬁ p?/‘%’}l d’)?lj

digthylbepgppide;1’ 2 3-t hi adi azol - 4-yl ; 4 t hi azoI yl and 5-

o BEB bin T 25 R A £ S BB AT
dibthylenzangidetnd according to claim 1, wherein the
I I f D :
4 ZFA!F@%&M%@EE@W 4 B{éﬁ%Frpﬁya@meafiw:éryw?r@érﬁ%t}lbflérw—]
diethiokizligi;Ny! benzan de;
-[[4- (acet’yl ani no) phenyl ] (qubenzyl pi peridi n-4-ylidene

an)irrénahyac]eumallwwmtm $adtn thaame
4-{[ 4- (acetyl am no) phenyl ][ 1- (pyri di n- 2-yl met hyl ) pi per
i din-4-ylidene] nethyl} -N Ndi et hyl benzam de;

6.4 [Acbﬁ?@ﬁryd aRbiimgrldeny lohé &f ¢1aihd Ik Fordusk la8 B hhedidaBicRer
i di n-4-ylidene]methyl} -N, Ndiethyl benzamn de;

4-{[ 4- (acetyl am no) phenyl ] [ 1- (pyri di n- 4-yl net hyl ) pi per
7.0 di N e 1086 %&]nggﬁrmyalcc})r'd%mlaﬁ& I?ﬁlxj: BF HaHl fj-g 'in the manufacture
of a medicament for the therapy of pain, anxiety or functional gastrointestinal

disorders.

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

of claims 1-5 and a pharmaceutically acceptable carrier.

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

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

10. A method for the therapy of functional gastrointestinal disorders in a warm-
blooded animal, comprising the step of administering to said animal in need of such
therapy a therapeutically effective amount of a compound according to any one of

claims 1-5.

11. A process for preparing a compound of formula I, comprising:
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4-{[ 4- (acetyl am no) phenyl ][ 1-(

1, 2, 3-t hi adi azol - 4-yl nmet hyl ) pi peri di n- 4-
wtdogdeswiaret hyl } - 7V, 7V-di et hyl benzami de; PCT/SE2005/000013
4-{[ 4- (acetyl am no) phenyl ][I - (I, 3-thiazol -5-yl nethyl)p
i peridin-4-ylidene]nethyl}- N, iV-diethyl benzam de;
4-{[ 4- (acet yl ami no) phenyl ] [#8 (I, 3-t hi azol -4-yl net hyl ) p
i peridin-4-ylidene]nethyl}- V-diethyl benzam de;
4-((1-benzy|piperith-4-yIidene){4-[(né¥ﬁylsulfonyl)am
i no] phenyl }nmethyl) V,JVdiethbeenzani'e; met hyl
4- ((1- benzyl prpernd Nn~d4<yRndene) {4 di' etRy! anmi no) car b
onyl ] phenyl } et hyl) ph 4-{
[ 4- (acetyl am no enyl penzyl ) pi peri di n-4-
yl i dene] nmet hyl }-JV, JVdi et hyl bgnzam de; 4-{
[4- (acetyl am no) phenyl ][ 1- (3-Mpor obenzyl ) pi peri di n-4-y
| i dene] net hyl }-JV JVdi et hyl genzgm de ; 4-{
[ 4- (acetyl am no) phenyl ][ 1- (4-f1 Jor obenzyl ) pi peri di n- 4-
yl i dene] met hyl }-JV, JVdi et hyl'bgrizam de; and
phar maceuti cal  acceptable salts thereof. 6. A
compound according to anyég of clains 1-5 for use as
a medi canent. 7. The use a compound according to
any one of clainms 1-5 in the manufacture of a
medi canent for the therapy of pain, anxiety or
f ungtactingla coapousd of foshiadl with SORAarR3-G-R’A.
phar maceuti cal conposition conprising a conpound
according to any one of clains 1-5 and a
phar maceutical ® accgptable carrier. 9. A nethod for
the therapy of painjlin a warm bl ooded #&hi nal,

conpri sing the-step ul ing tOsai d animal in
need of such ther'apy apeutii calfly efTective
anount of a conpgund al ' one of clains
1-5. 10. A nethod for the 6f functiona

gastroi ntestinal disorders in|la warm

wherein X is halogen;

R! is selected from Ce-10aryl and Cs.¢heteroaryl, wherein said Cs.jparyl and
C,.¢heteroaryl are optionally substituted with one or more groups selected from -R,
-NO,, -OR, -Cl, -Br, -1, -F, -CF3, -C(=O)R, -C(=0)OH, -NH,, -SH, -NHR, -NR,, -SR,
-SO;H, -SO2R, -S(=O)R, -CN, -OH, -C(=O)OR, -C(=O)NR;, -NRC(=O)R, and
-NRC(=0)-OR, wherein R is, independently, a hydrogen or C,_salkyl;

R? is selected from Ci.3alkyl and hydrogen; and

R? is selected from -C(=0)-R*, -S(=0),-R?, and -C(=0)-0-R*, wherein R* is
selected from —H, Ci_salkyl, C;.¢alkenyl and C;.¢alkynyl.

12. A process for preparing a compound of formula I, comprising:



bl ooded ani mal, conprising the step of adm nistering
to said aninmal in need of such therapy a

wothevmpeati cal |y effective amount of a conpoumdT/SE2005/000013
according to any one of clainms 1-5. 11. A process for

preparing a conpound of forrmula I, conprising:3 t->3 /
reacting a conpound of form#a Il with XXRor R-O
-Rt >3.: Il wherein X is halogen; Rl is selected from

C -ioaryl and C2-6hd&?eroaryl, wherein sRid C -ioaryl
and C2-6heteroaryl dre optionally subst{tuted with one

or nore groupsg”s s R~ -CR3 -C, -Br,
-1, -F, -CF3, -C(30 R P, -SH -NHR
-NR2, -SR, -SMBH/ - S2R; , N, -OH -C(=0) OR,

X
-C(=O NR 2>-NRC(=O R, and -NR{{ =0 -OR
i ndependently, a hydrogen or
from G . 3al kyl and hydrogen
-C(=0-R 4, -S(=02-R4, and|- C(FO-OR 4, wherein R4
is selected from- H C .6a , C2.6al kenyl and
C2. 6al kynyl . 12. A process for| preparing a conpound of

wherein R is,
al kyl; R2 is selected
R3 is selected from

formula |, conprising:reacti a compound of formula
[l with RL-CHO wherei n™R1 is selected fromC
-ioaryl and C2-6heteroaryl, ;wherein said C -i oaryl

and C2-6heteroaryl are opti énal |y substituted with one
or neheing Detdsponal of f@thula Whwith R'-CHOI2, -OR, -d,

-Br, -1, -F, -CF3, -C(=OR, -C(=0 0OH, -NH2, -SH, -NHR
-NR2, - SR -SOBH, -SXZR -S(=OR -CN, -OH -C(=0 OR,

-C(=0)NR 2 -NRC(:O) and - NRC(=0)-0OR_,aherein Ris,

i ndependently, a hy al kylly R2 is
sel ected from Ci al jiy Q; arN:I\R§ i's
sel ected fronf-C(NO) - ' and R"Q=0 -0OR 4,
wherein R4 is

ogen or Ci

N
H

111

wherein R! is selected from Ce-10aryl and C, ¢heteroaryl, wherein said C.jparyl
and C,.¢heteroaryl 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(=O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.¢alkyl;

R? is selected from C,.salkyl and hydrogen; and

R’ is selected from -C(=0)-R*, -S(=0),-R*, and -C(=0)-O-R*, wherein R* is
selected from -H, Cy.alkyl, C;.¢alkenyl and C,.¢alkynyl.

13. A process for preparing a compound of formula I, comprising:
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selected from- H G - alkyl, C2.6al kenyl and

C2- 6al kynyl . 13. A process for preparing a conpound of
wof oo3redegesl , conprising: |l reacting a conpound @iCTiSI005/080013

IV with a compound of formula V or esters thereof: IV

V wherein RL is selected from C6-ioaryl and

C2- 6het eroaryl, wherein sai 80C -ioaryl and

C2-6heteroaryl are optionally substituted with one or

more groups selectedfrom- R5- NO2, CEC -d, -Br,

-1, -F, -CF3, -C(=0|R - NH2, H, - NHR -NR2,

SR -SOBH, <SR -S(OF QR OR,

-C(=O NR 2>-NRC(O|R, a , Wherein Ris,

i ndependent |y, ydr ogep sl alkyl, R2 is

sel ected fromG . 3al kyl and E/drogen and R3 is

selected from- H -C(=0-R4_ILS(O 2-R4, and -

C(O-0OR 4, wherein R4 is sgleched from- H, C al kyl,

C2. 6al kenyl and C2-6al kynyl | 14. |JA conmpound of formnula

VI, a pharmaceutically accep bl e salt thereof,

di astereoners, enantioners, m xtures thereof: Yi

wherein R2 is sel ected fro&a f oal kyl and hydrogen; R3

is selected from hydrogen,™-C(=0-R4, -S(=0 2-R4, and

- C(=0-0OR4, wherein R4 isyselected from- H, CI -

al kyl, C2-6al kenyl and C2-6al kynyl; and R5 is sel ected

fr orreht;tﬁl:g&gmmmnﬂd of forma-19- With aﬁainbmhnd of formula V or esters

thereof:

IV

i<

wherein R! is selected from Cs-10aryl and C, ¢heteroaryl, wherein said Cg.jparyl
and C,.¢heteroaryl 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(=O)NR;, -NRC(=0O)R, and -
NRC(=0)-OR, wherein R is, independently, a hydrogen or C,.salkyl;

R? is selected from C,.salkyl and hydrogen; and

R’ is selected from —H, -C(=0)-R?, -S(=0),-R*, and -C(=0)-0-R*, wherein R*
is selected from —H, C;.¢alkyl, C,.¢alkenyl and C,.¢alkynyl.
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14. A compound of formula VI, a pharmaceutically acceptable salt thereof,

diastereomers, enantiomers, or mixtures thereof:
2

i R
BAGUSA
|

N
RS
Vi
wherein R? is selected from C,.salkyl and hydrogen;
R’ is selected from hydrogen, -C(=0)-R*, -S(=0),-R*, and -C(=0)-O-R*,
wherein R* is selected from —H, Cy.¢alkyl, Ca.¢alkenyl and Cs.galkynyl; and
R’ is selected from hydrogen and —C(=0)-0O-C,.¢alkyl.



